
���������
	����������������	������������ �����!	��"�
���#�$�&%'�$(��"	�����)+*,�"	-�.���
	/�10 ��)2�
	

354�6879:<;=�>@?BADC"E�FHGDIJLKMJ ;ONP>RQ2ADC�S�4UT�VXW$Y[Z J ;]\"V^Y[Z8>_Q2ADC`S�4ba�7�cdV^;�>RQ2A
egfih j$kOlnmpopmpqOmsrutdvxwzy8vx{�|�qOmsrdw~}�|P|��bo����Xmpo�vxkOl��L�`�t[���Hr[k]���x���xw$o�k������d�H���P�B�X�z��mpqOm�m����xwnm��H�����-��}��M 

r[¡R{2�xo���¢H�Uq£o@¤�op�$�P�P¥¦q^k§o<¡RlnmpqOm�m��B�Xwnmi¥��Br
e�¨`h ©���ª
vxw@�Xmivxo�w@r«��¬ }�$vxq^lnmpo�®[q§r�r[m���¬U¯5|�mpop®gq§r��Br��°���±�XmpoX²r[w@r�y8vXk��Brdk]l`³rDrd�

´ k§o<µXrdw$l$opm£³r¶�H·¸�+y`q£w$oir�¡i¹»º����5¼O�½�����P�$r�¾^q^l�lno�r[q�����B�P�X�¿��xwno¦l$�`À`�}��«y��
ÁpÂXÃ[ÃdÄ[Å]Æ@ÄgÇMÈ^É�Ê�ËOÌ
ÍXÅ�ÎBÉ£Ï[Ð�Ñ�Ä[Æ@Æ[Ð�ÒXÓ^ÐÕÔPÖ^Ð�×gÖXÖXÓPØ

Ù ÄÚÅ]Ì
ÄgÏ
ÄgÛBÆÜÏ
Ý�Þ Ë]ß�ÂxÆ
Ý�ÍPÛ§ÏàÍXáâÅÄgÂxã�Å§ÂxÆ@Æ@Ä[Ì�Û'á�ÍXÌ�Þ2ÂxÆ
Ý�ÍPÛ'Ý�Û1ä£Ý�È]Ì$ÂxÆ@ÄgÇåÆRæuÍxç
Ç]Ý�Þ�ÄgÛ]Ï�Ý�ÍPÛ]ÂXß�Á�ÒxèéØêXÌ�ÂXÛ^Ë]ß�ÂxÆ@ÄgÏ~ÂXÛ]ÇëÞ�ÄgÂXÏ
ËOÌ�Ä.Æ
ÎOÄ�Ç]Ý�Ï@ÅÄ[Ì�Ï�Ý�ÍPÛìÌ
Ägß�ÂxÆ
Ý�ÍPÛMÍXá�Æ
Î]Ä�Å§ÂxÆ�ç
Æ@Ä[Ì�Û±á�ÍXÌ äLÂxÌ�Ý�ÍPË]Ï.á�Ì
Ägí^ËOÄgÛ]Ã[Ý�ÄgÏgî`ÂXÃ[ÃdÄgß�Ä[Ì$ÂxÆ
Ý�ÍPÛ]Ï[î�ÃdÄgß¦ß�Ï
Ý�ï[ÄgÏgî�ÂXÛ]Ç±ß�ÂDÉXÄ[Ì2ÎOÄgÝ�êPÎ�Æ
Ï[Ð Ù Ä
Ì
Ä[ÅÍXÌ
ÆÆ
ÎOÄ�ð§Ì�Ï
Æ�í^Ë]ÂXÛBÆ
Ý�Æ
ÂxÆ
Ý�äXÄ Ç§ÂxÆ
Â«á�Ì
ÍPÞ�Û�Ë§Þ�Ä[Ì�Ý�Ã[ÂXß5Ï
Ý�Þ Ë]ß�ÂxÆ
Ý�ÍPÛ]Ï�Ï
ÎOÍ�æÝ�ÛOêzÂXÛñÝ¦Û£ç
Æ@Ä[Ì
ÄgÏ@Æ
Ý�ÛOêâÇ]Ä[Å�ÄgÛ§ÇOÄgÛ]ÃdÄ�ÍXá�Æ
ÎOÄ�Å§ÂxÆ@Æ@Ä[Ì�Û±æ�ÂDäXÄgß�ÄgÛOêXÆ
Î�ÍPÛ�Æ
ÎOÄ¿ÂXÃ[ÃdÄgß�Ä[Ì�ÂxÆ
Ý�ÍPÛ±ÂXÛ]ÇëÆ
ÎOÄ
Ï@É^Ï
Æ@ÄgÞòÏ
Ý�ï[ÄXÐó~Ë]Ì-Ì
ÄgÏ
Ë]ß�Æ
Ï-ÂxÌ
Ä.Ì�Ägß�ÂxÆ@ÄgÇâÆ@Í«Ì
ÄgÃdÄgÛBÆ�Ädô^ÅÄ[Ì�Ý¦Þ�ÄgÛBÆ
ÂXß"ð�Û]Ç]Ý�Û]êPÏ/ÂXÛ]ÇâÆ
ÎOÄdç
ÍXÌ
Ä[Æ
Ý�Ã[ÂXß"Å]Ì�ÄgÇ]Ý�ÃdÆ
Ý�ÍPÛ]Ï�á�ÍXÌ-êXÌ�ÂDä^Ý�ÆsÉ�æ�ÂDäXÄgÏ[Ð
õ ÂXÃ[Ïgö�÷BÓ^Ð�×[Ô£ÐUøHïXî�÷�ù�ÐúÒxÔLçiã�î�ÔPû^ÐúÓxÔBøHæ

ü Z J 9�ý�;V K :<YxV^G"þ�cnÿ£þ J c�Nd: J�� ÿ��½;ÿ^;��@Y�ÿ£Z J�� :�� J =£cnV^;]7GpV^c KMJ 9�:pV2Z"V	� J V�NnNncdV^YDN J 9ñV¿G<ÿ^Nÿ��½:<;ON J c J�� N
:�; c J Y J ;]N«ý J V^c ��
��� 4�� :�\cnV�N J 9 =^cdV^;]7G�V^c2V ���$JLK \�G�: J���� Zÿ��!V��^V�cn: J N@ý ÿ��~þ ÿ ��� :�\�G J c J�� þ ÿ£; �nJ�� G<:�� J
� 7�c��sV^Y J�� 7�:�9:��xV�Nn:�ÿ£; 
������ � CBYLÿ£;!� J Y�Nn:�ÿ£; 
�"#� C�Z J V^þ:<;= 
�$ � C�V^;9 � 7c��sV�Y J �~V	� J��%
'&(�)�	*�� C�V^G�G£þ�Z J ;ÿ K�J ;"V
\ J :�;�=�ÿ£\ �nJ c+� J 9 :�;±\5ÿ^NnZ � a V^;9-,£a � ý � N J�K.� 40/@;-,£a J21 þ J cn: KMJ ;ON � ÿ£;3�§:�\cnV�N J 9 GpVxý J c � ÿ�� � V^;9½C
4 J G�ÿ J N�V�G_4 
5�6���87 ;9 � 7c��sV�Y J þV�NnN J cn; ��� : K :�GpV�c Ndÿ±NdZ J.� 7c+�sV^Y J �~V	� J�� ÿ£\�NdV^:�; J 9Ú\Oý þ"V^cnV KMJ Ndc$:�Y
J91 Y�:<N[VBNd:�ÿ^;�:<;�c J =£7G�V^c � 7:<9 � C§:_4 J 4�NnZ J;: V�cdV^9"Vxýâ:<; � NdV^\:�G<:<N@ý 
��<#� 4 : ÿ^c�V¿c J ��: J ��Y�ÿ£;Y J cn;�:�;=«=£cdV	�§:<N@ý�HV�� J�� :�; � 7�:�9 �=�$JLJ T J �
4 
5��� � V�;92c J � � 4�NnZ J c J :<;½4 ü Z J þV�NnN J cn; � :�;�=£cnV^;]7GpV^c K V�N J c$:pV^G � C��§: J � J 9>�ic$ÿ K
NdZ J Ndÿ£þzÿ��NdZ J ,£a Y J G�GRC^9: � þG�Vxý«c J =£7�GpV^c � Nncn7YDNd7c J��?� 7�Y[ZâV �@� Nncn:<þ J�� C ��A 7V^c J�� ÿ£c�Z J91 V^=£ÿ£; � 4/T J Y J ;ON
J91 þ J c$: KMJ ;ON � :�; V�c J 9�7Y J 9 � a = J ÿ KMJ Nnc$ý ÿ£; GpVxý J c � ÿ��~V^G�7 K :�;]7 K \ J V^9 ��
5�(�#� Z"V	� J V^G � ÿ � Zÿ��é;
NdZ J �iÿ£c K V�Nd:<ÿ£;¸ÿ���VÜþ J V��Úþ"V�NnN J c$; :<; � NdV^\:<G�:<N@ý^4 : cnÿ K NdZ J��nJ�K�J V � 7�c JLKMJ ;ON � ÿ���NnZ J þ"V^cnV KMJ Ndc$:�Y
J91 Y�:<N[VBNd:�ÿ^;½CéVÚ9: � þ J c � :�ÿ£; c J G�V�Nd:<ÿ£;B�HV � c J þ ÿ£c$N J 9½C.V^;"V�G�ÿ£=£7�ÿ£7 � Ndÿ¸NdZ J-7 ;9:<;= � ÿ�� 4 J G<ÿ J NëV^G_4

5�6��� 4DC�ÿ¸Y�G J V�c KMJ Y[Z"V^;�: �nK �iÿ£cMNdZ J :<; � NdV^\:<G�:<N@ý ZV � \ JLJ ;�=^:�� J ; � ÿE�sV^c�Cé\7�Nëc J�� 7G<N ���nJLJ�K Nnÿ
:�;�9:�YLV�N J V�\ J ZV��§:<ÿ£c � þ J YL: 7 Y�Nnÿ�=^cdV^;]7G�V^c�V ���$JLK \G<: J�� 4GF~NuZ:<=£Z>�ic J�A 7 J ;YL: J�� ÿ£c�=£c J V�NuGpVxý J c�Z J :<=£ZON � C
NdZ J �HV	� J G J ;=�NdZ � VBNd7cnV�N J�� V�NñVH��V^G<7 J :�;9 J þ J ;9 J ;]Nñÿ���NnZ J�J21 YL:<NdV�Nd:<ÿ£;I�ic J�A 7 J ;Y�ý^4J/@; V K ÿ£c J
c J Y J ;]N � Nn79�ýMV � YLV^G�:<;=K�HV � þ�cnÿ£þ ÿ �nJ 9L�iÿ^c�NdZ J Z:<=£ZM�ic J�A 7 J ;Y�ýMG<: K :<N 
�("(�ON NdZ J V�cn=£7 KMJ ;ONV^Y�YLÿ£7�;]N �
�iÿ£czV 9: ��� :<þ"V�Nd:<ÿ£; KMJ Y[ZV^;: �$K 97 J Ndÿ � ÿ KMJ =£cnV^;]7GpV�c>�§: � YLÿ � :<N@ý \7�Nì;�ÿÜYLG J V^c J �§:�9 J ;Y J �iÿ^c«NdZ J��V^G�:<9:<N@ýzÿ��`NnZ J0� YxV�G�:�;�=P�HV � =£:�� J ; J :<NnZ J c�4?Q J c J C�� J c J þ ÿ£c$N � : K 7GpVBNd:�ÿ^; � ÿ��R��:<\cdVBN J 9 � a'V�cncdVxý � ÿ��
þ ÿ£G<ý§9: � þ J c �$JM� þZ J c J�� V�;9 YLÿ K þ"V^c J �é:<NnZ J21 þ J cn: KMJ ;ON ��
5�(�#� 4TS � :<;= K VBN J c$:pV^G�þ"V^cnV KMJ N J c � Y�G�ÿ �$J
Ndÿ J91 þ J cn: K�J ;]NdV^G�G¦ýMc J þ ÿ£c�N J 9U��V^G<7 J�� C�� J ÿ£\ �$J c�� J NdZ"VBN~NdZ J :�; � N[V^\:<G�:¦Nd: J�� V^þþ J V^c�cdV^þ:<9G<ý�V^;�9ëNdZ"V�N
NdZ J 9: � þ J c � :�ÿ£;�c J GpV�Nn:�ÿ£;V�iÿ£c.9:�W J c J ;ON�= J ÿ KMJ Ndc$: J�� C J91 YL:¦N[V�Nn:�ÿ£;`C K V�N J cn:�V^G8þ"V^cnV KMJ N J c � C`V^;�9Ü:�;:¦Nd:�V^G
YLÿ^;9:<Nn:�ÿ£; � YxV^;�\ J>� Nd79�: J 9±:�;�9 J N[V^:<G_4
ü Z JñK ÿ§9 J G � ý � N JLK YLÿ^; � : � N � ÿ��YX � þZ J c J�� ÿ��H9:pV KMJ N J c>Z6[�>]\K^ � C<4¦4<4¦C_XÜA¿cnV^;9ÿ K G¦ý Y[Zÿ �$J ;�icnÿ K NdZ J :�;ON J c���V^G 
 Z5> �@`3a A9bcZ5> � Q a A � �é:<NnZ�ZT^ �6de<¿KMK V^;9 a ^gf dh� 4 ü J�� Nn:�;=«9:�W J c J ;ON��^V�G�7 J��

ÿ�� a � J ÿ£\ �$J c+� J 9ÜNnZ Ji� 7c��sV�Y J �HV	� J���J � J ; :�;±NdZ J¿J91 Nnc JLKMJzK ÿ£;ÿ§9: � þ J c �$J YLV �nJ�a ^jf�4Yk J 7 �$J
Y J G�G � ÿ��-Zÿ^cn:���ÿ£;ON[V^Gl�é:�9�NnZnmåV^;9 ;ÿ^N�G�: K :<N J 9�:�; Z J :<=£ZONx4 ü Z J Y�ÿ£;ON[V^:<; J c K ÿ�� J�� �é:<NnZ V.� J c$Nd:<YxV^G
NdcnVPW J YDNdÿ£c�ý)o.p>]q$AM^sr � :<;�>ut8q$AgCv�éZ J c J r : � NnZ J V K þG<:<Nd7�9 J V^;9xwy^zt|{> �#} A�NdZ J �ic J�A 7 J ;Y�ýÚÿ��
J91 Y�:<N[VBNd:�ÿ^;½4 ü Z JzK V 1 : K 7 K V^Y�Y J G J cnV�Nd:<ÿ£; ÿ��/NnZ J \ ÿ^N$Ndÿ K þG�V�N J : � 9 J�7 ; J 9 V � NnZ J 9: K�J ; � :<ÿ£;G J����
A 7"V^;ONd:¦N@ý�~n^gr%t��2{#� C#�é:¦NdZzNnZ J =^cdV	�§:<N[VBNd:�ÿ^;"V^GOV^Y�Y J G J cnV�Nd:<ÿ£;�� 4 ü Z J G�Vxý J c�NdZ:<Y��]; J���� : �v� ^gX-Z�{�m
�é:<NnZàNdZ J 9: K�J ; � :<ÿ£;G J����Y� ý � N J�K �é:�9�NnZ-m�{�Z"4

�



Q J c J C]V�; J � J ;ON-9cn:h� J ;±>RE-a2A KMJ NnZÿ�9z: � 7 �nJ 9�Nnÿ � : K 7G�V�N J NdZ J 9�ý§;"V K :�Y � ÿ���c$:�=£:<9�������� � þ�Z J c J��
�é:<NnZz;ÿ�:�;ONdc$:�; � :�Y K V�N J cn:�V^G J G�V � Nn:�YL:¦N@ý£CP:_4 J 4�NdZ J 97cnV�Nd:<ÿ£;¿ÿ���V�Y�ÿ£;ON[V^YDN�: � � J c$ÿì>]q	�@^JfOAg4 ü Z: � Y[Z�ÿ£:�Y J
: �.K V^9 J �iÿ£céN �Hÿ�c J V � ÿ£; � o : :�c � NnG<ý£C":¦N.: � YLcn7�YL:pV�G½Ndÿ � Zÿ�� NdZ"VBN�NnZ J :<; � NdV^\:�G<:<N@ý�þc J��nJ ;]N J 9 Z J c J C : �
9 J YLÿ£7þ�G J 93�icnÿ K Vâþ ÿ ��� :�\G J þV^cdV KMJ Nncn:<Y J21 YL:<NdV�Nd:<ÿ£;�ÿ��/Y�ÿ£G�G J Y�Nn:�� J�J GpV � Nd:<Y K ÿ§9 J�� �éZ:<Y[Z K :�=£ZONé\ J
= J ; J cnV�N J 9�:<;ëNdZ J2J G�V � Nn:�Y�; J N ��ÿ£c��U�iÿ£c K�J 9à\Oý�Vì9 J ; �$J þV^Y��]:�;=âÿ���
�	��� � þ�Z J c J�� >]q	��� fOADC�:_4 J 4�NdZ J
� 9 J N[V^Y[Z K�J ;]N J W J YDN�� 
5��$ � 4�3 J YLÿ£;9�G<ý£C�:�; NdZ J cdV^;= J ÿ��Hc J�� þ ÿ£; �nJ �éZ J c J NdZ J N@ý§þ:�YLV^G �nJ þ"V^cdVBNd:�ÿ^;
\ J N � JLJ ;«NdZ J \ J V^9 � : � ;ÿ^N�Ndÿ§ÿ �nK V^G�GRCLNdZ J E-a � : K 7�GpV�Nn:�ÿ£; � Y[Z JLKMJ : �=A 7:<N J-J�� YL: J ;ONx4 ü Z J-K�J NdZÿ§9�� �
þc$:�;Y�:�þG J�� V^c J NnZ J �iÿ^G�G�ÿ��é:<;= o~7;�9 J c NnZ J :<; � 7 J ;Y J ÿ �-=£cdV	�§:<N@ý^C5NdZ J þ"V^c�Nd:<YLG J�� �iÿ£G<G�ÿ�� VëþV^cdV^\ ÿ£G<:�Y
NdcnVPW J YDNdÿ£c�ý£C/7;ONn:�G~V�; J � J ;ONâÿ�Y�YL7c � 4HF ; J � J ;ONM: �«J :¦NdZ J cìVÜYLÿ£G<G�: � :�ÿ^; \ J N � JLJ ; N ��ÿ þ"V^c�Nd:�Y�G J�� C�ÿ£c
VëYLÿ^G�G�: � :<ÿ£; ÿ��ÿ£; J þ"V^c�Nd:�Y�G J �é:<NdZ VU�HV^G�Guÿ£c NnZ J \5ÿ�NnNdÿ K þG�V�N J 4 : c$ÿ K NdZ J � J G�ÿ§YL:¦Nd: J�� W$7 � N2\ J �iÿ£c J
NdZ JMJ � J ;]NLC�NnZ J � J G�ÿ§YL:<Nn: J�� V ��N J c�NdZ: ��J � J ;ON�V^c J YLÿ K þ7�N J 9½C�V^Y�YLÿ£7;ONn:�;=��iÿ£c�NnZ JâJ ; J cn=^ý G<ÿ ��� 97 J
Ndÿ �icn:�YDNd:<ÿ£;½CuV^;9 � ÿ K�J :�; J GpV � Nd:<YL:<N@ý ÿ �~NdZ JñK V�N J c$:pV^GR43/@; NdZ J NdV^;= J ;ONd:pV�G9�:�c J Y�Nn:�ÿ£;½Cl� J V�YLYLÿ^7;ON
�iÿ£c �icn:<Y�Nn:�ÿ£;½C�7 � :�;=�NdZ J Y�ÿ J�� Y�: J ;]N«ÿ�� �ic$:�YDNd:�ÿ^;�� V^;9 NdZ JMK V 1 : K 7 K N[V^;�= J ;ONd:�V^G/c J�� Nn:<Nd7�Nd:�ÿ^;�� �x4
ü Z: �?� : K þG<: 7"J 9�9 J�� YLc$:�þ�Nn:�ÿ£;âÿ���N[V�;= J ;ONn:pV^G9�: ��� :�þ"VBNd:�ÿ^;�:�;ONdc$ÿ�9�7Y J�� V�Y�ÿ£7þG<:�;=�\ J N � JLJ ;�NnZ J G�:�; J V^c
V^;9�NdZ J c$ÿ^N[VBNd:�ÿ^;"V^G½9 J =£c J�J�� ÿ��l�ic JLJ 9ÿ K 
�<#� V^;9±: � Y�ÿ£; � : � N J ;ON0�é:<NdZ±c J Y J ;]N J91 þ J c$: KMJ ;ON[V^G8c J�� 7G<N �
ÿ£; YLÿ^G�G�:<9:�;�=ñþ"V^c�Nd:<YLG J�� 
5��& � 4â3�: K 7GpV�Nn:�ÿ£; � þ J c��iÿ^c KMJ 9n�é:<NnZ 9:�W J c J ;ON!� V�;9"� �>��V^G<7 J�� � Zÿ���NdZ J
:�; � N[V�\:�G<:<N@ý£C J � J ;V�iÿ£c�;ÿìcnÿ^NdV�Nd:<ÿ£;"V^G�Y�ÿ£7þG<:�;=ìVBNéV^G�GRC]:_4 J 4#� ^ f�4 ü Z�: �¶KMJ V^; � NdZ"V�NHNdZ J c$ÿ^N[VBNd:�ÿ^;"V^G
9 J =£c J�J ÿ �R�ic JLJ 9�ÿ K ÿ�� NdZ J þ"V^c$Nn:�Y�G J�� : �%$ �&�Y�cn7Y�:pV^G �iÿ^c�NdZ J :<; � NdV^\:�G<:<N@ý2Ndÿ�ÿ§YLY�7cL4 : 7�c$NdZ J c K ÿ£c J C£NdZ J
þ"V�N$N J cn; � V^G � ÿëÿ§YLY�7c �éZ J ; 9: ��� :�þV�Nd:<ÿ£;ÜV^;�9 �icn:�YDNd:<ÿ£;ÜV�N NdZ J �HV^G<G � : � � �é:<NdY[Z J 9 ÿ�W�C5þcnÿ��§:�;�=ëNdZ"V�N
NdZ J þV�NnN J cn;V�iÿ£c K :<;=ì:�; � N[V^\�:�G�:¦N@ýM: � ;ÿ^N.:<; � 7 J ;Y J 9 \OýëNdZ J �HV^G�G'� � þcnÿ£þ J c�Nd: J�� C�V �.J 4U=�4Y�ÿ£;!� J Y�Nd:<ÿ£;
: � 4-3��é:¦NdY[Z:<;=ìÿ�W3�icn:�YDNd:<ÿ£;.�é:¦NdZëNdZ J \5ÿ�NnNdÿ K G J V^9 � NdÿìG J����|� N[V�\G J þ"V�NnN J c$; � :�;ñNnZ JK�$J ; �$J CNdZV�N~NdZ J
þ J V�� �.K ÿ�� J :<;ëNdZ J Zÿ£c$:���ÿ£;ON[V^G½9�:�c J Y�Nn:�ÿ£; K ÿ£c J�J V � :<G<ý£4/@;�Y�ÿ£;ONdcnV � NéNdÿâþc J �§:�ÿ^7 � Ea � : K 7G�V�Nd:<ÿ£; � ÿ��u=£cnV^;]7GpV^c~V ���$JLK \G<: J��>
'* C < C � f�C ����� C � J : K þ�G JLKMJ ;ON
V�9: ��� :�þV�Nd:<ÿ£; K ÿ§9 J Gv�éZ:�Y[Z 7 �nJ�� V�� J G<ÿ�Y�:<N@ý 9 J þ J ;9 J ;ONìc J�� Nd:¦Nd7�Nn:�ÿ£; Y�ÿ J�� Y�: J ;]NL4à3�7�Y[Z V K ÿ§9 J G
: �iA 7V^G�:¦N[V�Nn:�� J G<ý YLÿ^; � : � N J ;ONM�é:<NdZ J21 þ J cn: KMJ ;ONdV^G KMJ V � 7c J�K�J ;]N � ÿ��.\:�;V^c$ý YLÿ£G<G�: � :�ÿ^; � C�c J þ ÿ£c$Nn:�;=
V c J�� Nd:<Nn7�Nd:<ÿ£; YLÿ J�� YL: J ;ONàV�þþcnÿ£V^Y[Z:�;�= 7;�:<N@ýI�é:<NnZ 9 J YLc J V � :�;= � J G<ÿ�Y�:<N@ý 
��6��� �#*�� 4 ü Z J-� þ J YL: 7 Y
K ÿ�9 J G � J YLÿ£; � :�9 J c�Z J c J : � NdZ J G<: K :<Nn:�;=�YxV �nJ ÿ��.V-�§: � YLÿ � J G�V � Nn:�Yñ:<;ON J cnV^Y�Nn:�ÿ£;ÚGpV	� �iÿ£czNdZ J YLÿ£;��
N[V�Y�N2ÿ�� � þZ J cn:<YxV^G/þV^c$Nn:�YLG J�� 4 ü Z J ��V^cn:�V�Nd:<ÿ£;Üÿ��NdZ J � 7c��sV^Y J ÿ��HY�ÿ£;ON[V^YDN297c$:�;=àNdZ J :<;ON J c$þ"V^c�Nd:�Y�G J
þ J ; J NdcdVBNd:�ÿ^; YLV^7 �$J�� V ;�ÿ£;��@G<:�; J V^c J GpV � Nd:�YU�iÿ^cnY J C�:R4 J 4¸NdZ J Q J c$N�� K ÿ§9 J G 
_�6<(� C�V^;9 V ;ÿ£;���G�:�; J V^c
9: ��� :<þ"V�Nn:�� J �iÿ£c$Y J Cu:R4 J 4MNnZ J�( 7!�HV^\"V^cnV#� ( ÿ£;�ÿ K ÿ�9 J G 
�� , � 4 ü Z]7 � � J 7 �nJ Z J c J NdZ J YLÿ J�� YL: J ;ON«ÿ��
;ÿ£c K V�Gc J�� Nd:¦Nd7�Nn:�ÿ£;*)�>,+5A?^ �l` )&�B>,+R{-+.�[A0/]C!�é:<NnZMNnZ J c J G�V�Nd:h� J � J G�ÿ§YL:¦N@ýì:�;âNdZ J ;ÿ^c K V^G"9:�c J YDNd:�ÿ^;�+�C
V^;9�NdZ J þ5ÿ�� J c�1-^ Q �326< 4v/@;àÿ£cn9 J c�Nnÿ K ÿ�9 J G`V�G�7 K :�;]7 K � þZ J c J�� � J 7 �$J )&�%^jf�4 * C �éZ:�Y[ZàG J V^9 ��iÿ£c¿N@ý�þ�:�YxV�G � J G�ÿ§YL:¦Nd: J�� ÿ �4+5�M^ �xK62 � Ndÿ7) ^ f�4 � 4 6�V^cn= J c�� J G<ÿ�Y�:<Nd: J�� ý§: J G<9 �nK V^G<G J c2Y�ÿ J�� Y�: J ;]N �
ÿ���c J�� Nd:¦Nd7�Nn:�ÿ£;`4�8�NnZ J c K ÿ�9 J G � C J 4ú=4M\"V �nJ 9 ÿ^; NnZ J Z]ý§þ ÿ^NdZ J�� : � ÿ �~þG�V � Nn:�Y�9 J �iÿ£c K V�Nn:�ÿ£;½C8G J V^9 Nnÿ
A 7"V^G<:<N[VBNd:�� J G¦ý � : K :�G�V^c2\ J Z"V	�§:�ÿ£c 
���� � C/\7�N � ÿ �sV^c�C J91 þ J cn: K�J ;]N � 9ÿ ;ÿ^Nzþcnÿ��§:�9 J V 9: � YLc$: K :�;"V^;ON
YLÿ^;YLG<7 � :<ÿ£;±V^\5ÿ^7�N¶NdZ J2J21 V�Y�N0� J G<ÿ�Y�:<N@ýñ9 J þ J ;9 J ;Y J�
5��& C �6� C ��� � 4

Q�ÿ�� J � J cLC�NdZ: � � ý � N JLK V�Nn:�Y�9 J YLc J V �nJ ÿ���9: ��� :<þ"V�Nn:�ÿ£;��é:¦NdZ�9 J YLc J V � :<;=MV	� J cnV^= J c J GpV�Nn:�� J�J ; J cn=^ý
: � ;ÿ�N � 7 � YL: J ;ONHNdÿ�� J�J þñNnZ J Y�ÿ£G�G<: � :<ÿ£;i�ic J�A 7 J ;�Y�ý �nK V^G�G"7;�9 J cHV^G�GY�ÿ£;9:¦Nd:<ÿ£; � 4 ü Z J 9:h� J cn= J ;Y J ÿ��
YLÿ^G�G�: � :<ÿ£;.�ic J�A 7 J ;�Y�ý£C YLÿ^;; J YDN J 9�NdÿMV±>sþ ÿ ��� :�\�G<ýëG<ÿ�YLV^G�A-G�ÿ ��� ÿ���c J G�V�Nd:h� J�J ; J c$=^ý�: � 7 � 7"V^G<G<ýëc J � J cnc J 9
Ndÿ V � NnZ J �£:�; J GpV � Nd:<YëYLÿ£G<GpV^þ �nJ ��4 /@; ÿ£c$9 J c�Nnÿ � JLJ þ ÿ£7c � : K 7�GpV�Nn:�ÿ£; � ÿ£7�Nâÿ��.NdZ J c J =£: K�J ÿ��.NdZ J
:�; J GpV � Nd:<YìYLÿ£G<GpV^þ �nJ C � J V^G � ÿ :<;ONdcnÿ§97Y J V±YL7�N+�@ÿ�W Nn: KMJ q:9OC�þc$ÿ£Z:<\:<Nn:�;=à9: ��� :�þ"V�Nn:�ÿ£;H�iÿ£c¿V �$J Y�ÿ£;9
YLÿ^G�G�: � :<ÿ£;��é:¦NdZ:<;âV�Nn: KMJ ��:�;ON J c���V^G � Zÿ£c�N J c-NnZ"V^;Mq:9O4@/@;Mÿ£c$9 J c�Nnÿ2N J�� NNnZ JY�nJ ; � :¦Nd:h��:¦N@ýìÿ���NdZ J.KMJ NnZÿ§9
Ndÿ�NdZ JMJ21 V^Y�N>��V^G�7 J ÿ ��NnZ: � YL7�N��@ÿ W Nd: KMJ C � J Z"V	� J YLÿ K þ"V^c J 9 :�9 J ;ONd:�YLV^G � : K 7G�V�Nd:<ÿ£; � 7 � :�;�=�ÿ£;�G<ý
9:hW J c J ;ONTq:9���V^G<7 J�� q:9 ^ f � C � f<;<= � C � f<;<> � C-V^;9 � f<;@? � 4 E 1 Y J þ�N �iÿ£c«NdZ J G�V^cn= J�� N�q:9���V^G�7 J�� C@� J
= J N A 7"V^;ONd:¦N[V�Nn:�� J G<ý�NnZ JT� V K�J c J�� 7G<N � 4 C.ÿ^N J NdZ"V�N � 7c+�sV^Y J �~V	� J��2K Vxý±ÿ�Y�YL7c�V^G � ÿñ:�;�NdZ J YLV �nJ ÿ��

�



NdcnV^9:¦Nd:�ÿ^;"V^G]E-a � : K 7GpVBNd:�ÿ^; � �é:<NnZ J91 Ndc JLKMJ ��V^G�7 J�� q:9 ^ f � V^;9 )>^ ������� qgC£:_4 J 4 1V^ f�4l/@;ì= J ; J cnV^G_C
NdZ J YLÿ K þ7�NdV�Nd:<ÿ£;"V^G J W`ÿ^c$N~9 J YLc J V �$J�� �é:<NnZë:�;�YLc J V � :<;=zY�7�N���ÿ�W±Nd: KMJ C§V^;�9�V^G�G<ÿ(� ��� : K 7G�V�Nd:<ÿ£; � �é:<NnZ
cdVBNdZ J c�GpV^c$= J �^V�G�7 J�� ÿ�� � 4 ü Z J V^7�NnZÿ£c � V^c J V	�~V^c J NdZ"VBN K ÿ£c J 9 J NdV^:�G J 9 � Nd79�: J�� V^c J ; J YLY J���� V^c�ý
NdÿM:�;!� J�� Nn:�=OVBN J V^G�G5NdZ J : K þG�:<YxV�Nn:�ÿ£; � ÿ���NdZ J E-a;� J21 N J ; � :�ÿ£; � 7 �$J 9ÜZ J c J N Zÿ�� J � J c�C5NnZ: � þc$ÿ£\G J�K : �
ÿ£7�Néÿ ��NdZ J>� YLÿ£þ J ÿ���NdZ: � þ"V^þ J cL4

/@; : :<=4 �0� ;V^þ � Z�ÿ^N � ÿ��½V�N@ý§þ:�YLV^G � : K 7G�V�Nd:<ÿ£;T�é:<NnZ.X ^ � f�f2þV^c$Nn:�YLG J�� CO:�;�V¿\ ÿ 1 ÿ�� �é:<9�NdZ.m�{�Z
^ � f�f�C ��:<\cdVBN J 9V�é:<NnZnw ^ � fLQ;�«V^;9±NdZ J V^YLY J G J cdVBNd:�ÿ^;-~ ^ ,�4 � V^c J þG<ÿ^NnN J 9½4 ü Z J þV^cdV KMJ N J c �
ÿ��.9: ��� :<þ"V�Nn:�ÿ£;ÚV^;9E�icn:<Y�Nn:�ÿ£;ÚV^c J Z J c J )&�L^ f�4 * C )&�	� ^ f�4 � C#� ^ �
�y^ f�4 � C-V^;�9 � �U^ � �	� ^
f�4_f�C �éZ J c J NdZ J :<;9 J913a :�;�9:�YLV�N J�� NnZ J þV^c$Nn:�YLG J �O�~V^G<G½:�;ON J cdV�Y�Nd:<ÿ£;±þ"V^cdV K�J N J c � C YLÿ£c$c J�� þ ÿ£;9:<;=�Nnÿ
� Nncnÿ£;�=�þ"V�c$Nd:<YLG J �@þV^c$Nn:�YLG J V�;9 � J V � J c«þ"V^c�Nd:�Y�G J � �HV^G�G�9: ��� :<þ"V�Nd:<ÿ£;½4T/@; : :<=4 � C=� J þ�c J��$J ;ONzVàNn: KMJ �
�nJ cn: J�� cnV^;=£:<;= �ic$ÿ K qi^ �6d ,6f � Nnÿ �6d�*!$�� 4 k J ÿ^\ �nJ c�� J C-G�:�� J :<;ÚNdZ JñJ91 þ J cn: K�J ;]NLC-V þ"V^cnV KMJ Ndc$:�Y
c J�� þ ÿ£; �$J ÿ ��NnZ J GpVxý J c �é:<NnZ�Vìþ J cn:�ÿ§9 ��� ^ � {6w�4@k1Z J ;àNdZ J \5ÿ^N$Ndÿ K K ÿ(� J�� 7þ½C �nJLJ >sVOAHV^;9 > J ADC
NdZ J V^c$cdVxýM: � YLÿ K þc J����$J 9àV^;�9ñNdZ J þ J V�� � ��V^;: � Z½C �nJ�J >s\"AV^;�9 >]�dAD4 ü Z J V^c$cdVxý �nJ þV^cdV�N J�� �ic$ÿ K NdZ J
\ ÿ^NnNnÿ K þG�V�N J V#��N J c�NnZ J GpV�N$N J c�V^YLY J G J cdV�N J�� 9ÿ��é;!�~V^c$9 � C �nJ�J >iYXA�V^;9 >s=OADC�V^;9 NdZ J þ J V�� � =£c$ÿ(�2C
�nJ�J >i9�A.V�;9 >iZ�ADC 7;ONd:<G½NdZ J V^cncnVXý�Z�:<N � NdZ J \ ÿ^NnNnÿ K V^=OV�:�;½4|C�ÿ^N J NnZ"V�N.NdZ J þ5ÿ � :<Nn:�ÿ£;�ÿ���NdZ J þ J V�� �
: � :<;ON J c$Y[Z"V^;= J 9H�é:<NdZ NnZ J þ5ÿ � :<Nn:�ÿ£; ÿ ��NnZ J ��V^G�G J ý � �icnÿ K ÿ£; J þ J c$:�ÿ§9 NnÿëNdZ J ; J21 Nx4 F ; V^c$Y[Z��@G<:�� J
� Nncn7YDNd7c J \ J G�ÿ���NdZ J V^cncnVxý£CPW$7 � N~\ J �iÿ^c J NnZ J YLÿ^G�G�: � :<ÿ£;M�é:<NdZ�NdZ J \ ÿ^N$Ndÿ K þG�V�N J C�: � V^G � ÿi�§: � :�\G J C �nJ�J
>sZ"AD4 ü Z: � \ J ZV��§:<ÿ£cé: � :�;�V�=£c J�JLKMJ ;ON%�é:<NdZàNnZ J2J91 þ J cn: K�J ;]NdV^G 7 ;9�:�;= � ÿ���FHGDIJ�K�J ;ON J N�V^G_4 
�(�(� 4

(a) t = 1.30 s (b) t = 1.32 s (c) t = 1.34 s (d) t = 1.38 s

(e) t = 1.40 s (f) t = 1.42 s (g) t = 1.44 s (h) t = 1.48 s

�
�� Ð�×xÐ��£Û]ÂxÅ§Ï�ÎOÍXÆ
Ï2ÍXáéÂ±ÆsÉ^Å§Ý�Ã[ÂXßHÏ
Ý�Þ Ë]ß�ÂxÆ
Ý�ÍPÛ Í�äXÄ[Ì�Æsæ�Í�ÅÄ[Ì�Ý�Í£Ç]Ï�á�Ì
ÍPÞ���� ×xÐ��xÔÜÏ¿Æ@ÍÚ×xÐ ÷�� Ï[Ð��-ÎOÄ
Å§ÂxÌ�ÂXÞ2Ä[Æ@Ä[Ì�ÏÂxÌ
Ä�����ÓxÔXÔ£î��! #"$� ×[ÔXÔ£î�%&� ×[Ô('ïXî*)+�,�^ÐúÓ^î.- � �»Ô£Ð ÷Oî.- �	� �»Ô£ÐúÒ^î./0�»Ô£ÐúÒ^î�ÂXÛ§Ç21 � �
Ô£Ð3�-Î]ÄéÇ]ÂXÏ
ÎOÄgÇâß¦Ý�ÛOÄ~Ý�Û]Ç]Ý�Ã[ÂxÆ@ÄgÏ546�¸Ô£Ð
ü ÿ þ J c��iÿ£c K � ý � N JLK V�Nd:<Y A 7V^;ONd:<NdV�Nd:h� J±K�J V � 7�c JLKMJ ;ON � ÿ£; NdZ J �HV�� J G J ;=^NnZ»ÿ���NdZ J ÿ£\ �$J c�� J 9

þ"V�N$N J cn;½C � JÜK ÿ£;:<Nnÿ£cìNdZ J \ J Z"V	��:<ÿ£cMÿ���NdZ J Zÿ£c$:��Lÿ^;]NdV^G.þ"V^c$Nn:�Y�G J ��þ"V^c�Nd:�Y�G J Y�ÿ£cnc J GpVBNd:�ÿ^;x�i7;�Y�Nd:<ÿ£; o
7�998 9]>;:5AY^ <=?> ; 9�@BA!CED

A[GF < D
AH F <JI 
 : `LK : [ ` : H K � C)�é:<NnZ NdZ J 9 J G¦N[V.�i7�;Y�Nn:�ÿ£; I 
 : � ^ � �iÿ£c6:n^ fëV�;9

I 
 : � ^ f J G �nJ �éZ J c J 4T/ �-NdZ J :<; � NdV^\:<G�:<N@ý�: � þc J��nJ ;ONxC8NdZ: � �i7;YDNd:<ÿ£; 9: � þGpVxý �K� ÿ K�JìK ÿ§97GpVBNd:�ÿ^;�:<;:3�é:<NdZëV 7 c � N K V 1 : K 7 K �éZ:�Y[ZU� J :�;9 J ;ONd:h��ýL�é:¦NdZëNnZ J �~V	� J G J ;=^NnZ m 9§>uq$AHÿ��8NdZ J � 7c+�sV^Y J �HV	� J�� 4
ü Z J«K ÿ§97G�V�Nd:<ÿ£;à: �%� Nncnÿ£;�= J�� NW$7 � N \ J �iÿ£c J NnZ J YLÿ£G<G�: � :�ÿ£;àÿ ��NdZ J =£cnV^;]7GpV^céG�VXý J c%�é:<NnZ±NnZ J \ ÿ^NnNnÿ K
þG�V�N J 4@k J NdcnV^Y J m 9§>uq$A¶ÿ�� J c � f�Ndÿ < fâþ J cn:<ÿ�9 � V^;9±= J N;m 9OCNdZ J V	� J cdV�= J 9V�~V	� J G J ;=^NnZ½4

FHGDIJ�K�J ;]N J N±V^G_4 
5�(�#� ÿ^\ �nJ c�� J �icnÿ K J21 þ J c$: KMJ ;ON�G�:¦NnNnG J :�; � 7 J ;Y J ÿ��2NdZ J V^Y�Y J G J cnV�Nd:<ÿ£; ~ ÿ£;
NdZ J 9: � þ J c � :�ÿ£; c J GpV�Nn:�ÿ£; ÿ���NnZ J �HV	� J�� 4 ü Z: � �HV � �iÿ^7;9 �iÿ£c�V^G<7 K :<;]7 K \ J V^9 � :�; V cnV^;= J ÿ��
V^Y�Y J G J cnV�Nd:<ÿ£; � �éZ J c J NdZ J �ic J�A 7 J ;Y�ýàÿ ��GpVxý J c+�@\ ÿ^N$Ndÿ K Y�ÿ£G�G<: � :<ÿ£; � cnÿ^7=£ZG¦ý J�A 7"V^G � NdZ J �ic J�A 7 J ;Y�ýëÿ��
NdZ J \ ÿ^NnNnÿ K ��þGpVBN J C":R4 J 40~NM * d < 4%�V�c$ý§:�;=MNdZ J Y J G�G �é:�9�NnZ �icnÿ K � f6fMNnÿ � f�f�\ J V^9Ü9�:pV KMJ N J c � C�;ÿ
:�; � 7 J ;�Y J �~V � c J þ5ÿ£c�N J 9 J :<NdZ J cL4 ü Z]7 � V^; JLK þ:�c$:�YLV^G`9: � þ J c � :�ÿ^;�c J GpVBNd:�ÿ^;V�HV � þcnÿ^þ5ÿ �$J 9±Ndÿ 7 N�V^G�G
NdZ J 9"V�N[V�cdV^;=^:�;=��ic$ÿ K � ^ ,ñNnÿ � ^ & G�VXý J c � C8:_4 J 4(OH^QP � >ROTSX> Z�AuQB�.S�{6wR�gAgC �é:<NnZUOVSx> Z§AK^

,



" 4 �ëK�K C8V^;9n� S ^ � 4_f <ëK62 � � 4i/@; Y�ÿ£;ONdcdV � NxC8NnZ JM� : K 7GpVBNd:�ÿ^; � � Zÿ�� NdZ"VBN�NdZ J �HV	� J G J ;=�NdZÚ9�ÿ J��
9 J þ J ;9Úÿ£; ~/4./@; : :<=4 � V�C=� J þ�G�ÿ^N�NnZ J �~V	� J G J ;=^NdZEm#9�ÿ��HV � ý � N J�K �é:<NdZ � ^ � V�N2Y�ÿ£; � NdV^;ON
�ic J�A 7 J ;YDý-w3^ � f6Q;�2V�;93�iÿ^céV^YLY J G J cdV�Nn:�ÿ£; � :�;àNdZ J cnV^;= J>��d_� M ~ M * d ,�4

0.03

0.04

0.05

0.06

2.8 3.2 3.6 4 4.4

L
x 

(m
)

Γ

Fig.2   Luding et al.

(a)
L/d=100
L/d=166
Ref.[12]

0

0.02

0.04

0.06

0.08

6 8 10 12 14 16

L
x 

(m
)

f (1/s)

Fig.2   Luding et al.

(b)

0

0.02

0.04

0.06

0.08

4 6 8 10 12 14 16

L
x 

(m
)

H

Fig.2   Luding et al.

(c)

0

0.5

1

1.5

0 1 2

w
  /

(4
gk

)
2

hk

Fig.2   Luding et al.

(d)

�
�� Ð�Ò^ÐìÁpÂBØ � 9 ÂXÏ�ÂMá�Ë]Û§ÃdÆ
Ý�ÍPÛàÍXá ) á�ÍXÌ � � Ó^î % � ×[Ô '�ïXî�ÂXÛ]Ç �  #" �!×[ÔXÔ ÁpÏ
í^Ë]ÂxÌ
ÄgÏnØ$î5ÍXÌ �! #"&�
×gÓXÓ ÁpÏ@ÍPß�Ý�ÇàÆ@Ì$Ý�ÂXÛOêPß�ÄgÏ$Ø$Ð$�-ÎOÄ¿Ä[Ì
Ì
ÍXÌ@çiÈ§ÂxÌ$ÏéÇOÄgÛOÍXÆ@Ä«Æ
ÎOÄ«Ï@Æ
ÂXÛ§Ç]ÂxÌ�Ç±Ç]Ä[ä^Ý�ÂxÆ
Ý�ÍPÛàÍXá-Ï@Ägß�ÄgÃdÆ@ÄgÇ ÂgäXÄ[Ì�ÂxêXÄgÏ�ÂXÛ]Ç±Æ
ÎOÄ
ÎOÍXÌ�Ý�ï[ÍPÛBÆ
ÂXß`ß�Ý�ÛOÄéÝ¦Ï-Æ
ÎOÄ�ÄgÞ�Å§Ý�Ì�Ý¦Ã[ÂXßð§ÆÍXá��Ä[áRÐ��°×gÒ��8Ý�Û � Ý�êPÏ[Ð»ÒOÁpÂBØ$î�Á�È�Ø$îÂXÛ]Ç�ÁpÃDØ$Ð�Á�È�Ø � 9 ÂXÏ�Â¿á�Ë§Û]ÃdÆ
Ý�ÍPÛâÍXá
%àá�ÍXÌ � �1Ó^îÂXÛ§Ç )+� �	�úÓ^îT�! #"�� ×[ÔXÔàÁpÏ
í^Ë]ÂxÌ
ÄgÏ$Ø$îT)+� �	�úÓ^îT�! #"��'ÒxÔXÔ�Á�Æ@Ì�Ý¦ÂXÛOêPß�ÄgÏ$Ø$î ) �,�	�úÒ^îT�  #"��
ÒxÔXÔ±ÁpÏ@Æ
ÂxÌ$Ï$Ø$î5ÂXÛ]Ç ) � �	�úÓ^î �  #" � ÒxÔXÔ£î � � ×[Ô±Á<ô§Ø$î ÂXÛ]Ç � � ×d÷±ÁpÃ[Ý�Ì$Ã[ß�ÄgÏ$Ø�Ð �-ÎOÄ2Ï@ÍPß�Ý¦ÇñÃ[Ë]Ì
äXÄ�Ý�Ï~Æ
ÎOÄ
ÄgÞ�Å§Ý�Ì�Ý�Ã[ÂXß�ð§Æ8ÍXá
�-Ä[á_Ð��°×gÒ���á�ÍXÌ � � Ó^Ð-ÁpÃDØ�� 9 ÂXÏ�Â¶ápË]Û]ÃdÆ
Ý�ÍPÛ�ÍXá � á�ÍXÌ %2�»×[Ô '�ïXî ) � �	�úÓ^î�ÂXÛ§Ç �! #" �»×[ÔXÔ
ÁpÇ]Ý�ÂXÞ2ÍPÛ]Ç]Ï$Ø/ÍXÌ �  #" �'ÒxÔXÔëÁpÏ
ÍPß�Ý�ÇñÇ]Ý�ÂXÞ�ÍPÛ]Ç§Ï$Ø$Ð ÁpÇ�Ø��ÍPß�ß�ÄgÃdÆ
Ý�ÍPÛMÍXáuÂXß�ß5Ï�Ý�Þ�Ë§ß�ÂxÆ
Ý�ÍPÛ]Ïá<Ì
ÍPÞ � Ý�êPÏ[Ð"ÒOÁ�È�Ø�ÂXÛ]Ç
ÁpÃDØ$î�Ý¦ÛìÇ]Ý�Þ�ÄgÛ]Ï�Ý�ÍPÛ]ß�ÄgÏ
Ï�Ï
Ã[ÂXß�ÄXÐ �-ÎOÄéÇOÍXÆ@Æ@ÄgÇ�ß�Ý�ÛOÄ~Ý�Ï/Æ
ÎOÄéÇ§Ý�Ï@ÅÄ[Ì�Ï
Ý�ÍPÛ«Ì
Ägß�ÂxÆ
Ý�ÍPÛìÄdô^ÅÄgÃdÆ@ÄgÇMá<ÍXÌ-êXÌ$Âgä£Ý�ÆsÉ�æ�ÂgäXÄgÏ[Ð
ü Z J-� ÿ£G�:<9 � V�N�G�:�; J : � NdZ J±JLK þ:<cn:�YLV^G J�� Nd: K VBN J ÿ���T J �
4 
5�(�#� 4 : ÿ£cLm�{�ZB^ � f6f > ��A 7"V^c J�� A�V

K ÿ�97�GpV�Nn:�ÿ£;Mÿ��8NdZ J �~V	� J G J ;=^NnZ�: � YLG J V^c$G<ý J �§:<9 J ;Y J 9±V^;9�V�G � ÿ��iÿ£c m :�;Y�c J V �nJ 9±\OýñV�;ÿ£;���:�;ON J = J c
�sV^YDNdÿ£c�C�:R4 J 4Im { ZB^ ����� > � ÿ£G<:�9¸Nncn:pV�;=£G J�� AgC-NnZ: �ìK ÿ§97GpVBNd:�ÿ^; J91 : � N � CHZÿ�� J � J c.�é:¦NdZ V 9�:�W J c J ;ON
� Nncn7YDNd7c J 4 k J =^:�� Jn� ÿ KMJ N@ý�þ�:�YxV�G � NdV^;9"V^c$9,9 J �§:pV�Nn:�ÿ£; � ÿ��2NdZ J V	� J cdV^= J�� C�Nnÿ � Zÿ�� NnZ"V�NàNdZ J
� Nncn7YDNd7c J : � ;ÿ^N�ÿ^;G<ý 97 J Ndÿ ;ÿ£: �nJ 4!3�:�;�Y J m 9Ú: � V	� J cnV^= J 9,ÿ�� J c K V^;Oý þ J cn:�ÿ§9 � C ;ÿ^N K 7Y[Z
YxV�;�\ J � V^:�9»V^\5ÿ^7�NëNdZ J A 7"V^;ONd:¦N[V�Nn:�� J \ J Z"V	��:<ÿ£cñÿ �>m#9�>uq$AD4 : ÿ£cMNdZ J � : K 7�GpV�Nn:�ÿ£; � �é:<NnZ�VÚG�V^cn= J
� NdV^;9"V�cn9 9 J �§:pV�Nn:�ÿ£;V� JzK ÿ � NnG<ýàÿ£\ �nJ c+� J V � :<=£;: 7 YxV^;ON�þ J cn:<ÿ�9:<Y�Y[Z"V^;= J ÿ��@m#9]>]q$A �icnÿ K þ J c$:�ÿ§9±Nnÿ
þ J cn:<ÿ�9 \ J N � JLJ ; N �Hÿ ��V^G�7 J�� 4x/@; : :�=4 � \x� J þ�G�ÿ^NLm 93� J c � 7 � w �iÿ^c ��V^c$:�ÿ£7 �M� : K 7GpV�Nn:�ÿ£; � �é:<NnZ
� ^ � b � f b �	* C�~-^ , de� b�, d_� V^;�9�m�{�ZT^ � f6f b � f�f�4/FHÿ K þ"V^c$:�;=2NdZ J c J�� 7G¦N � �é:¦NdZñNnZ J J�K þ�:�cn:<YxV^G 7 N

*



ÿ��`T J �
4 
5�(�#� �iÿ£c � ^ � C6� J ÿ£\ �$J c�� J;A 7"V�G�:<NdV�Nd:h� J V�=£c J�JLKMJ ;ON?�é:<NnZâNnZ J YLÿ£c$c J�� þ ÿ£;9:<;= � : K 7�GpV�Nn:�ÿ£; � 4
C�ÿ��2C�� J ��V^c$ý¸NnZ J Z J :<=£ZONâÿ�� NnZ J GpVxý J c �ic$ÿ K � ^ < Ndÿ � ^ �(< 4 ü Z J V^YLY J G J cdVBNd:�ÿ^; : � � J þ�N
YLÿ^; � NdV^;ONìV�Ni~ ^s,�4 � V^;9 NdZ J.� ý � N JLK �é:�9�NnZÚ: � m�{�ZH^ � f6f¸>i9:pV K ÿ£;9 � A�ÿ£c>m�{�ZH^ � f6fÚ> � ÿ^G�:�9
9:�V K ÿ^;9 � Ag4G/@; : :�=4 � Y^C]NdZ J �~V	� J G J ;=^NdZà: � þG�ÿ^N$N J 9ëV � V>�i7;�Y�Nd:<ÿ£;ñÿ � � 4Gk J ÿ^\ �nJ c�� J V^;ñ:<;YLc J V �$J
ÿ��@m#9>�é:<NnZ � \7�N%� J YLV^;;ÿ^N J21 NncdV^YDN�VM�i7;YDNd:<ÿ£;"V^G8\ J Z"V	�§:�ÿ^c%�ic$ÿ K ÿ£7�c.9V�N[Vâ97 J NdÿâNdZ JP� Ndcnÿ^;=
� 7YDNd7"VBNd:�ÿ^; � 4V/@; : :<=4 � 9½C�NdZ J 9: � þ J c � :�ÿ£; c J G�V�Nd:<ÿ£;n�iÿ£c � 7:�9 =£cdV	�§:<N@ýH�HV	� J�� : � N J�� N J 9 
� , � 4�k J
þG<ÿ^N0t���{> * ���AéV � V.�i7;YDNd:�ÿ^;Üÿ������3�é:<NnZ�� ^ P ,6Z � { � C`V�;9 NdZ J �~V	� J ;]7 K \ J c��V^ �#} {�m 9OCR�iÿ£c
NdZ J�� : K 7G�V�Nd:<ÿ£; � ÿ�� : :�= � 4 � \ V^;9 Y^4 ü Z J 9�ÿ^NnN J 9¸G<:�; J : � NdZ JñJ91 þ J YDN J 9 9�: � þ J c � :<ÿ£;Úc J GpVBNd:�ÿ^; �iÿ£c
=£cnV��§:¦N@ý��~V	� J�� t���{> * ���A|^'NdV^;Z�>�����AD4éE@� J ; �éZ J ;ÜNnZ J 9V�N[V �nJLJ�K Nnÿ�=£V�NdZ J c ; J V^céNdZ J G�:�; J CNdZ J
� 7YDNd7"VBNd:�ÿ^; � V^c J Nnÿ�ÿ � Nncnÿ£;�=MNnÿ�V�G�G�ÿ�� �iÿ£céVìYLÿ^;YLG<7 � :h� JP� NdV�N J�K�J ;]N.ÿ£;�NdZ J 9�: � þ J c � :<ÿ£;�c J G�V�Nd:<ÿ£;½4

/@;àNdZ: � G J NnN J cLC � J þc J��nJ ;]N � : K 7G�V�Nd:<ÿ£; � ÿ�� �§:�\cnV�N J 9 � a GpVxý J c � ÿ���=£cdV�:�; � C�7 � :�;=âV^;±V^G<=£ÿ£c$:<NdZ K
\"V �$J 9 ÿ£;ÜV^; J � J ;ON29c$:�� J ; þcnÿ§Y J 97c J �é:<NnZ Vñc J�� Nn:<Nd7�Nd:�ÿ^; YLÿ J�� Y�: J ;ON�9 J þ J ;9:<;=ëÿ£;�NdZ J : K þV^Y�N
� J G�ÿ§YL:¦N@ý V^;9ÚV�YLÿ^G�G�: � :<ÿ£;-�ic J�A 7 J ;YDýÚ9 J þ J ;9 J ;ON�9: ��� :<þ"V�Nn:�ÿ£; NdZ�c J�� Zÿ£G<9½4 ü Z J.� : K 7GpV�Nn:�ÿ£; þ�cnÿ§Y J �
97c J � JLJ þ � 7 � CH\Oý V�G�=£ÿ£c$:<NnZ K :<Y�Y�ÿ£; � Ndcn7�Y�Nd:<ÿ£;½Cÿ£7�NMÿ��.NdZ J c J =£: K�J �éZ J c J±K 7G¦Nd:<þ"V^c$Nn:�Y�G JMJ W J Y�N �
\ J YLÿ K�J 9ÿ K :<;"V^;ONx4>Q�ÿ�� J � J cLC � J � J c$:���ý NnZ"V�N�NnZ J þ"V�N$N J c$; � V^G � ÿàÿ§YLYL7�cK�é:<NdZ V � N[V^;9V^cn9 :�;ON J c+�
V^YDNd:�ÿ^; K ÿ§9 J GR4 ü Z J þc J��$J ;ON�þc$ÿ�Y J 97�c J : � 9 J�� :�=£; J 9�Ndÿ J91 þG�ÿ^c J¿K ÿ£c J�J�� YL: J ;ONdG¦ý�GpV^c$= J c¶9�ÿ K V�:�; �
ÿ��þ"V^cnV KMJ N J c � þ"V�Y J C�:R4 J 4¿NnZ J 9:�� J c$= J ;Y J ÿ �NnZ J YLÿ^G�G�: � :<ÿ£; �ic J�A 7 J ;�Y�ý >iNnZ J � :<; J G�V � Nn:�YzY�ÿ£G�G�V^þ �$J �]A
YxV�;Ü\ J V	�£ÿ£:<9 J 9½4 ü Z J c J þ ÿ£c$N J 9Üþ"VBNnN J cn; � V^c J :�; A 7V^G�:¦N[V�Nn:�� J V^=£c JLJ�K�J ;]N;�é:<NnZ�NdZ JzJ91 þ J c$: KMJ ;ON[V^G
7 ;9�:�;= � 4 k J ÿ£\ �$J c�� JM� NdV^;9:<;=ëþ J V��±þ"V�N$N J c$; � V�N�NdZ J G�Vxý J c.Ndÿ£þ V�;9 �¶9 J þ J ;9:<;=àÿ£;Ü9�:�W J c J ;ON
þ"V^cnV KMJ N J c � �2V^; V�cnY[Z � Nncn7YDNd7c J �iÿ£c K :�;�= V�N«NdZ J \5ÿ^N$Ndÿ K 4 ü Z J þ"V�N$N J c$; � ÿ � YL:<G�GpVBN J �é:<NnZÚN �é:�Y J
NdZ J \ ÿ^NnNnÿ K þGpVBN J þ J cn:�ÿ§9½4 ü Z J þV�NnN J cn; �~V	� J G J ;=^NdZE�HV ��� ý � N JLK V�Nd:<YxV^G<G<ý J91 NncdV^YDN J 9 7 � :�;�=�NdZ J
Zÿ£c$:���ÿ£;ON[V^G�9 J ; � :<N@ýìY�ÿ£cnc J G�V�Nd:<ÿ£;i�i7;YDNd:<ÿ£;½4�68:�� J :�;�NnZ J¶J91 þ J c$: KMJ ;ON � C6� JéJ �§:<9 J ;Y J V2c J =£: K�J �éZ J c J
NdZ J �HV	� J G J ;=�NdZÜ9 J YLc J V �$J�� �éZ J ; NdZ J �ic J�A 7 J ;�Y�ý�:�;Y�c J V �nJ�� V^;9 V^; V�G K ÿ � NéY�ÿ£; � NdV^;ON �HV	� J G J ;=�NdZ
:�;MNdZ J G�: K :¦N-ÿ��8GpV�cn= J �ic J�A 7 J ;Y�: J�� 4?k J ÿ£\ �nJ c�� J V K ÿ�97�GpV�Nn:�ÿ£;âÿ��½NnZ J �HV	� J G J ;=�NdZ�V^c$ÿ£7;9ñNnZ J J21 �
þ J cn: K�J ;ON[V^G JLK þ:�c$:�YLV^G�9 J N J c K :�;"VBNd:�ÿ^; � C#�éZ:�Y[Zâ: � Ndc$:�=£= J c J 9ì\]ý�V�c J�� ÿ£;"V�;]N J W J Y�N-\ J N � JLJ ;MNnZ J \5ÿ 1
� :�� J V^;�9âNnZ J \5ÿ�NnNdÿ K þG�V�N J V�YLY J G J cdV�Nn:�ÿ£;½4 ü Z: �/J W J Y�N8�HV � ;ÿ^N-c J þ5ÿ^c$N J 9â:�;ìþc J �§:�ÿ£7 �J21 þ J cn: KMJ ;ON �
:�; GpV�cn= J Y J G�G � \7�N � ÿ KMJ NnZ:�;=±V^;V^G�ÿ£=^ÿ£7 � �~V � c J þ ÿ£c$N J 9 �iÿ^c �$K V�G�G�Y J G�G �.
� , � 4 : ÿ^c�GpVxý J c«Z J :�=£ZON �
\ J N � JLJ ;3Qj^ < V�;9VQ ^ �(< C�� J K�J V � 7c J V�� J V���:�;Y�c J V �nJ ÿ �8NdZ J �HV	� J G J ;�=^NdZàY�ÿ K þV�Nd:<\G J �é:<NnZ
þc J �§:�ÿ£7 �J21 þ J cn: KMJ ;ONdV^G"9 J N J c K :<;"V�Nd:<ÿ£; � \�7�N-NdZ J 9"V�NdV�9ÿ J�� ;�ÿ^NV^G�G<ÿ��x�iÿ^c-V¿9 J97 ;:¦N J%A 7"V^;ONd:¦N[V�Nn:�� J
YLÿ^;YLG<7 � :<ÿ£;½4

: :�;V^G�G¦ý£C�� J c JLK V^c���NdZ"V�N�NdZ J þ:�YDNd7c J ÿ ��V YLÿ K þG J N J G<ý�:�; J GpV � Nd:�Y-\G<ÿ�Y��K�`ÿ���N J ;�7 �$J 9zNnÿ�9 J�� YLc$:�\ J
V 9: ��� :�þV�Nd:h� J NdZ:<Y��¸=£cnV^;]7GpV^cìG�Vxý J cM�«: � ;ÿ�NL��V^G<:�9 :��.NdZ J � ý � N J�K � 7YLY JLJ 9 � Ndÿ Y[Zÿ§ÿ �nJ V � N[VBN J C
:_4 J 4 � NdV^;9:<;=V�~V	� J�� C/:<;H�éZ�:�Y[Z J ; J c$=^ý : � ;ÿ^N2Nnÿ^N[V^G<G<ý�9: ��� :<þ"V�N J 9 9�7cn:<;=±NnZ J YLÿ£;ON[V�Y�N>�é:<NdZ NdZ J
\ ÿ^NnNnÿ K 4 ü Z J V^: K ÿ��K�i7G<G<ý¸7�;9 J c � NdV^;9:<;= NnZ J :<; � NdV^\:<G�:<N@ý þc J��nJ ;ON J 9�Z J c J : � Ndÿ 7;cnV	� J GéNdZ J
þZOý � :<Y � =£ÿ�� J cn;�:�;= NdZ J�K ÿ§9 J�� ÿ�� NdcdV�; � þ ÿ£c$N�ÿ�� K V ��� C K ÿ KMJ ;ONd7 K V�;9 J ; J c$=^ý :�;»Vn�§:�\cnV�N J 9
=£cnV^;]7GpV^c K V�N J cn:pV�G_4�F ;Úÿ£þ J ; V^;9ÚY[Z"V^G�G J ;=^:�;= A 7 J�� Nd:�ÿ^; : � Ndÿ J21 NncdV^YDNT�icnÿ K NnZ J��$J þ"V^cnV KMJ Ndc$:�Y
J91 Y�:<N[VBNd:�ÿ^; � Nn79: J�� �éZ"V�N K :<=£ZON�\ J � þ J Y�: 7 YHNnÿ�=£cdV�;§7�GpV^cuV ���$JLK \�G�: J�� V^;9T�éZV�N/YxV�;ì\ J 7�;9 J c � Nnÿ�ÿ§9
:�;ìNnZ J = J ; J cdV^G��icdV KMJ ��ÿ£c��zÿ��`ZOý§9c$ÿ�9�ý§;"V K :<Y¶:�; � N[V^\:<G�:¦Nd: J�� 4 ü Z J%A 7"V^G<:<N[VBNd:�� J YLÿ^; � J c$= J ;Y J � J07 ;9
Z J c J \ J N � J�J ; J91 þ J cn: K�J ;]NdV^G8c J�� 7G¦N � V^;�9�;]7 KMJ c$:�YxV�G½YLÿ K þ7�NdV�Nd:<ÿ£; � : �¶J ;Y�ÿ£7cnV^=£:�;�=âV^;9±YxV^G<G � �iÿ£c
K ÿ£c J 9 J N[V^:<G J 9 � Nd7�9: J�� ÿ£;�\ ÿ^NdZ � :�9 J�� 4k J NdZ"V�; � : cnV^;Y�: � Y�ÿ 4 J G�ÿ0�iÿ£c�:�;ON J c J�� Nd:<;= 9: � Y�7 ��� :�ÿ£; � 4�6/4�Fz4 8ì4 4 4bF 4^: � NnZ J S¿4bT24�Fz4 $ f6féÿ��NdZ J
F 4_C«4UT¿4b354 k J V^Y��];ÿ��éG J 9= J NnZ JT� 7�þþ5ÿ^c$N�ÿ��/NnZ J E8S�þc$ÿ£=£cnV K �6Q�7 K V^; F~V^þ�:<N[V�G�V^;�9 4 ÿ£\:<G�:¦N@ý �
V^;91ÿ��2NnZ J�	 T 82F 8 	 E 2 F 	 F 	 E � YL: J ;ONd: 7 Y YLÿ£G<GpV^\ ÿ£cdVBNd:�ÿ^; þc$ÿ£=£cdV K 4 354U6/4¶V^Y��];ÿ��éG J 9= J�� NdZ J
� 7�þþ5ÿ^c$N.ÿ���NdZ J a :�
 C"3 :� , $!� > F � AD4

<



�°× �3'�Ð��±Ð��BÂxÄ[êXÄ[Ìgî �Ð �éÐ��HÂxêXÄgß�î�ÂXÛ]Ç �.Ð õ Ð���ÄgÎOÌ�Ý�Û]êXÄ[Ìgî õ Î�É^Ï
Ý¦Ã[Ï � Í£Ç]ÂDÉ��
	"î.�XÒMÁ�×gÖXÖXÓPØ$Ð
� Ò���Ê-Ð �/ß��ÄgÞ�ÄgÛBÆ�ÂXÛ]Ç�OÐ ��Â��@Ã$ÎOÄgÛ�È§ÂXÃ�Î"î�Ê�ËOÌ�ÍXÅ§ÎBÉ£Ï[ÐOÑ�Ä[Æ@Æ[Ð�����î × � �MÁ�×gÖXÖ£×DØ$Ð
� ���!��Ð]Ñ5Ë]Ç]Ý�ÛOêâr[m��x��¥�î õ Î�É^Ï[Ð �Ä[ä�Ð�Ê���	�î ×gÓ �L÷ñÁ�×gÖXÖL÷�Ø$Ð
� ÷ �!��Ð]Ñ5Ë]Ç]Ý�ÛOêOî '�Ð��OÐ '�Ä[Ì
Ì�Þ2ÂXÛ§Û"î]ÂXÛ]Ç���Ð���ß�Ë]Þ�ÄgÛ"î õ ÎBÉ£Ï[Ð �Ä[ä�Ð§Ê�����î.�£×[ÔXÔ�Á�×gÖXÖL÷�Ø$Ð
� û��!��Ð]Ñ5Ë]Ç]Ý�ÛOêOî õ Î�É£Ï[Ð��-Ä[ä�Ð]Ê����î§÷X÷X÷BÒMÁ�×gÖXÖXûPØ$Ð
� Ó��!��Ð Ù ÂxÌ
ÌDî��OÐ���Ð '�Ë§ÛBÆ
ß�Ä[ÉXî�ÂXÛ]Ç � Ð��BÂXÃ[í�Ë]ÄgÏ[î õ Î�É^ÏgÐ��-Ä[ä�Ð§Ê����î�ûXû � ��Á�×gÖXÖXûPØ$Ð
�Õù � õ ÐOÊ�äXÄgÏ
í^ËOÄ¶ÂXÛ]Ç��OÐ �Â��
Ã�ÎOÄgÛ�È§ÂXÃ$Î"î õ Î�É^ÏgÐ �Ä[ä�ÐOÑ Ä[Æ@Æ[Ð��
�îO÷X÷âÁ�×gÖ �XÖPØ���ÊÐ���ß��ÄgÞ�ÄgÛ�Æ[î��OÐ£èHË]Ì�ÂXÛ"îOÂXÛ]Ç��OÐ

�Â��
Ã�Î]ÄgÛBÈ§ÂXÃ$Î"î õ ÎBÉ£Ï[Ð��Ä[ä�Ð§Ñ Ä[Æ@Æ[Ð���	�î ×X× �XÖMÁ�×gÖXÖXÒPØ��Ê-Ð�Ê�ÎOÌ�Ý¦Ã�Î]Ï.rgmu�x��¥�î �£Ã[Ý�ÄgÛ]ÃdÄ ���"!�î`×gÓ �XÒMÁ�×gÖXÖXûPØ$Ð
� ���!��Ð]èHÍPË]ÂXÇOÉXî ��Ð � ÂXËOäXÄXî�ÂXÛ]Ç �HÐ]Ñ5ÂxÌ
Í^Ã$ÎOÄXî§ÊuËOÌ
ÍXÅ§Î�É^ÏgÐ]Ñ�Ä[Æ@Æ[Ð�#�î�ÓXÒ£×«Á�×gÖ �XÖPØ$Ð
� Ö��!��Ð � ÂXË]äXÄXî ��Ð]èHÍPË]ÂXÇOÉXî�ÂXÛ]Ç �HÐ]Ñ5ÂxÌ
Í^Ã$ÎOÄXî��]Ð õ Î�É^ÏgÐ Á õ ÂxÌ$Ý�Ï$Ø$����î5× �PùìÁ�×gÖ �XÖPØ$Ð
�°×[Ô �3'�Ð õ ÂxãìÂXÛ]Ç �éÐ���ÄgÎOÌ�Ý¦ÛOêXÄ[Ìgî õ Î�É^ÏgÐ��-Ä[ä�Ð]Ñ�Ä[Æ@Æ[Ð%!
�]î5× � �XÒMÁ�×gÖXÖ �PØ$Ð
�°×X× � � Ð&�MÄgß�ÍOî õ Ð('HÞ�È§ÂXÛ]ÎOÍ�æ�ÂxÌgîuÂXÛ]Ç '.Ð3�^æ�Ý�Û]ÛOÄ[ÉXî õ Î�É£Ï[Ð��-Ä[ä�Ð½Ñ Ä[Æ@Æ[Ð)!��"î×DùxÒ Á�×gÖXÖL÷�Ø��¶oiªdo��*!��î � � � �

Á�×gÖXÖXûPØ�� õ Ð�'�Þ�È§ÂXÛ]ÎOÍ�æ�ÂxÌDî � Ð��MÄgß�ÍOî§ÂXÛ]Ç2'�Ð��^æÝ�Û§ÛOÄ[É�ÁpË]ÛOÅ�ËOÈ§ß�Ý�Ï�ÎOÄgÇ�Ø$Ð
�°×gÒ���Ê-Ð �/ß��ÄgÞ�ÄgÛBÆ[î�Ñ�Ð�+�ÂXÛOÄgßiî��OÐ ��Â��@Ã$ÎOÄgÛBÈ�ÂXÃ�Î"î�ÂXÛ]Ç��OÐ§è~ËOÌ$ÂXÛ"î õ Î�É^Ï �-Ä[ä�Ð§Ê���,"î�ÒXÖPùxÒ�Á�×gÖXÖXÓPØ$Ð
�°× ���-��Ð � ÍPß�Ç]Ï
Î�Æ@ÄgÝ�Û"î���Ð��£Î§ÂxÅ§Ý�Ì
ÍOîOÑ�Ð���ÍPß�Ç]ÂDä^Ï
ã�ÉXî§ÂXÛ§Ç��±Ð � Ý¦Ã�Î]Þ2ÂXÛ�î��OÐ � ß�Ë]Ý�Ç���ÄgÃ�Î"Ð.��#.!�î.�L÷BÖ�Á�×gÖXÖXûPØ$Ð
�°×d÷ �!��Ð Ù ÂXÏ
Ï
êXÌ
ÄgÛ�Á�Å]Ì$Ý�äLÂxÆ@ÄéÃdÍPÞ¿Þ�Ë]Û§Ý�Ã[ÂxÆ
Ý�ÍPÛ�Ø$Ð
�°×gû��-��Ð � ÂxÌ�ÂXÇ]ÂDÉXî õ Î]Ý�ß�ÍPÏ[Ð �5Ì�ÂXÛ]Ï[Ð �.Ð.�^Í£ÃxÐ§Ñ�ÍPÛ]Ç]ÍPÛ���îÒXÖXÖâÁ�× � �£×DØ$Ð
�°×gÓ��-��Ð �HÐ ��Ì
ÍPÏ�Ï/ÂXÛ]Ç õ Ð �HÐ '�ÍPÎOÄgÛ�È�Ä[Ì�êOî��-Ä[ä�Ð���Í^Ç"Ð õ ÎBÉ£Ï[Ð��
�î.�Xû£×zÁ�×gÖXÖ �PØ$Ð
�°×Dù �3�¶Ð���Ä[Æ
Ã[ÂXß�á_î��OÐ�/.Û]Ý�êPÎ�Æ[î£ÂXÛ§Ç '.Ð
�PÂxÄ[êXÄ[Ì ÁpË§ÛOÅ§ËOÈ§ß¦Ý�Ï
ÎOÄgÇ�Ø$Ð
�°× ���!��Ð]Ñ5Ë]Ç]Ý�ÛOêâr[m��x��¥�î õ Î�É^Ï[Ð �Ä[ä�Ð�Ê�����î]÷]×X× �MÁ�×gÖXÖL÷�Ø$Ð
�°×gÖ��!��Ð � Ð � Í^Ä[Ì�Ï@Æ@Ä[ÌDî��±Ð�Ñ�ÍPËOêXÄXî*'�Ð ��Î§ÂXÛOêOî]ÂXÛ]Ç�/�Ð��Hß�ß�Ý¦Â£î õ ÎBÉ£Ï[Ð � ß�Ë]Ý¦Ç]Ï$�"î ×X×[ÔE��Á�×gÖXÖL÷�Ø$Ð
� ÒxÔ �-�HÐ§è Ð§Ñ Ë]È§ÂXÃ�ÎOÄ[ä£Ï@ã^ÉXî��OÐ]ÍXá���ÍPÞ�Å Ð õ Î�É^Ï[Ð�	���îÒXûXûâÁ�×gÖXÖ£×DØ$Ð
� Ò£× �0�OÐ]è~ËOÌ$ÂXÛ�r[m��x�°¥¦î õ ÎBÉ£Ï[Ð��Ä[ä�Ð]Ê���,�î ×gÖXÒ �MÁ�×gÖXÖXÓPØ$Ð
� ÒXÒ�� Ù Ð � ÍPß�Ç]Ï
Þ¿Ý�Æ
Î"îBj@�M�"}�y21 �-1%3£rHm43£r�vxw65��xk��/|�375Ll$o����x�"ª�r63£�xµDo�vxwHv@t��vx���Uo��xo�k���ldvX�Uo��Ll-ÁpÊ�ÇOæ�ÂxÌ�Ç8��Ì�ÛOÍPß�Ç"î

Ñ�ÍPÛ§ÇOÍPÛ"î"×gÖXÓxÔBØ$Ð
� Ò ��� � Ð�/.ËBæ�ÂxÈ§ÂxÌ�Â�ÂXÛ]Ç/�Ð�/¶ÍPÛOÍOî��BÂxÅ§ÂXÛOÄgÏ@Ä9�PÍPËOÌ�Û]ÂXßÍXá&��Å]Å§ß�Ý�ÄgÇ õ ÎBÉ£Ï
Ý�Ã[Ï:���"î ×gÒ �xÔñÁ�×gÖ �PùXØ$Ð
� ÒL÷ �-��Ð��uÌ$Ý�ß�ß�Ý�ÂXÛ�Æ@ÍDä�î � Ð��^Å§ÂXÎ§Û"î��OÐ '�Ä[Ì
Æ@ïgÏ
Ã�Î�î�ÂXÛ]Ç2�¶Ð õ<;ÍPÏ
Ã$ÎOÄgß�î õ Î�É£Ï[Ð��-Ä[ä�Ð]Ê���,"î�û � �XÒMÁ�×gÖXÖXÓPØ$Ð
� ÒXû���Ñ�Ð]Ñ5ÂXÛ]Ç]ÂXËâÂXÛ§ÇìÊ-Ð§Ñ5Ý�á�Ï�Ã�Î]Ý�Æ@ïXî-1%3£r�vxw65ìv@t�rd���Llnmpo��[opm=5«Á=�  �.î��MÍPÏ�ÃdÍDæéî`×gÖXÓPùXØ$Ð
� ÒXÓ���ó Ð Ù ÂXß�Æ@ÍPÛ�ÂXÛ]Ç �.Ð��uÌ$ÂXË]Û"î��XÍPË]Ì�Û]ÂXßÍXá��ÎOÄ[ÍPß�ÍXêXÉ�,��"î�ÖL÷BÖ�Á�×gÖ �XÓPØ$Ð

�


