
���������
	�������
������������������������! #"%$'&#(*),+-+/.10����2.*)%+4365,&7$8+:9,&7 ;'5=< &>.*)@?�ACB�DFEGA-HIB�EKJ�(IL%�!;'5%MN?>EOEGP
QGR*S�T*UWVYX[Z\*]�S%^`_ba
cedgfihkj!flbm
fnl[opfpq7XbardOsphtj-sulbmIs�l[o
svq�UwVyx hkj!f{z|j-s[qY}7~�h�mfGz�m�s[q�}�~�h�opfCz�o
svq�}��
QGR*SyT*UwV'X[Z\*]�Sy^`_�a
c�d�s�hkj-s�lbmIs�l[o
s[qOXba����wZ\*S���jr~���m�~���o�~�������UwV|� ��j�s-~���mIs-~���o
s�~�� �� � } ~�� } ~�� } �
� ��R*S�_bS��%hkj8z��*q } ~�h�m�z� �q } ~�h�o%z�¡�q } �£¢ } �¤ �wZ\*S�7�¥hkj¦z|j¥fpq§~���h�m�z�m
fuq/~���h�o6z�opfpq�����¨©R*S�_bSyª«�¬��®l[�nl[��¯��
° Uw\*S�

±²³ ²´
jµ�%j!f�~���¶
m���m
f�~��[¶oy�6opf7~��v¶ X�RI_ba
·*¸
R�hkj!flbm
f�l[o�fpq{Uw\¹T*UW_bS�]�XbUwa
\|¬��®l[��l[��¯��

� ºg� � x h��»s[q�}>~�h�� } q�}>~�h���¼�q�}�UW^ º ���»sb½*~�� }k¾ ~��¿¼�Àg�
º¦ÁuÂ � � º>�*� ÂK� ]�a
V»ÃÄhkÅÆ^����IÇ�X�R*S�\ ºÉÈ�Â �Êq � ºÌËÄÂ©� � � ºg�*� ÂK� V�UW\KÃ¹hkÅÆ^ ºg�w� Â Ç�XbR*UWV,���I�Êq
ºÄË¹Â �Íz ÂÎËÄº º¦Á h Â�ËÌÏ q��h º¹ËÄÂ q ÁpÏ ºÌË h ÂÎËÐÏ q��h º¦ÁuÏ q Â z1h º�ÁuÂ q Ï]�a
c¦��Ñ Â �Òº¦Á�Â� ºg� �*_�aÓÆÑ Â �Òº¦ÁuÂº�Áuº ºÔ a
�w·*c8S%a
^�Zr�»Z�_[Z�w�WS��wS���UW�¥S�TÌ¨KUÕXbRÌS�T*¸
S�V º Ç Â Ç Ï � � º�Á h Â�ËÌÏ q �Ö _b]��wS�\*¸X�R§�O×>ØÙ � Ú�Û hk¶Yq � �
¶vÜ�ÝvÞÝbß � � ¢ Û hk¶Yq � Ü�àáht¶�q>� âYãkä ßkåæ â ã ä ßkå æ Ü®ç�ht¶�qg� è�ãtä ßkåæ è ã ä ßkå æ Ü»é¹hk¶Yq>��àáhk¶Yq Ë ç�hk¶Yq
ê �ìëëëë

��à��í ëëëë
� � à Û hk¶Yq �� Ú Û hk¶Yq � � � Ú�Û ht¶�q ËÌÚ�ÛîÛ hk¶Yq �� Ú Û hk¶Yq � ¼

}©ï�ðòñ� � m ÛóÛ ht¶�qôj Û hk¶Yq�zõj ÛîÛ hk¶Yq'm Û hk¶Yq �hkj Û ht¶�q } ~Îm Û ht¶�q } q ¼[ö } ÷uø�ù äûú å� �ýü!ÛîÛ hkj§q �h'þ7~�h ü Û hkj¥q�q } q ¼[ö }ÿ � h Ú�Û ht¶�q ËÄÚ�Û hk¶Yq�q ÁuÚ�ÛîÛóÛ hk¶Yq� Ú Û ht¶�q ËÌÚ ÛîÛ hk¶Yq � } � �»_�S�\*S�X�� � S�_�_bS�X�� �¿à�¿í � ê ç|Ç ��ç�¿í �Íz ê à£~ ÿ éáÇ �ié�¿í �4z ÿ ç|�
Q�Z\*¸
S�\iXg���`Z\*S{Xba%oy� ü hkj-lbmIq:Z�X>d8hkj!f�lbm
f�l[opfuq��-o�zropf�� ü ú hkj¥fnlbm
fuq�hkjGz�j!fuq�~ ü ÷

hkj¥fnlbm
fuq�h�mgz�mfuq° Uw\*SuZ�_OZ��*�*_ba��IUwcÉZ�X�Uwa
\�Xba ü htj-lbmIq-Z�X,h��®l[��qv� ü hkj�lbm*q�� ü h��®l[��qi~ ü ú h��»l[��q�hkj�zÉ�Iqi~ ü ÷
h��»l[��q�hkm{zÉ��qQ�Z\*¸
S�\iXC���`Z\*S6X�a��Éhtj-lbm®l[oiqg���I�

� ú htj¥flbm
fnl[o�f�q�hkjÉzõj!fpq/~	� ÷
hkj¥flbmfnl[opfpq�h�m�zõm
fpq/~	��
�hkj!flbm
f�l[opfuq�h�o%z�opfpq>� �

ÅÆ^�mÉUwc����wUw]�UWXb��ÉT*S���\*S�T����µm�� ü htj§qOUw\��Éhkj�lbm*qg���rXbR*S�\ ��m�
j �Íz � ú�
÷
�

ÅÆ^go¦UWc¦���wUW]�UWXb��8T*S���\*S�T����Ìo�� ü hkj�lbm*q�UW\��8hkj-lbm®l[oiqg����XbR*S�\Ðo ú �Íz � ú��
 Z\*TÐo ÷
�Íz � ÷��
 �

� ü �¬ ü ú l ü ÷
l ü 
p¯>��� ü

� j ½*~�� ü� m ¾ ~�� ü� o À ��� ü htj-lbm®l[oiq�� � ü hkj�lbm!l[oiq Á��� a
c8S�][R�ZUw\Ì_b·*�WS�V��ÅÆ^goy� ü hkj-lbmIqOZ\*TÌj¹� j�hk¶YqGZ\*TÌm��£m§hk¶Yq�ÇIXbR*S�\ ��o�
¶ � � ü
� j

�
j�
¶ ~ � ü
� o

�im�
¶ �
ÅÆ^goy� ü hkj-lbmIqOZ\*TÌj¹���§hFíil�¶Yq�Z\*TÌm�� �/hFí
l�¶Yq�ÇIXbR*S�\�� o

� í ��� ü
� j �

�
� í ~�� ü� m �

�
� í �� ·I�*�¥a
VYS ü ú h��»l[��qg���¦Z\*T ü ÷

h��®l[��qg���I� ° S�X! �" �h��®l[��qg� ü úuú h��®l[��q ü ÷�÷
h��»l[��q�z�# ü ú ÷

h��®l[��q%$ } �ZiqOÅÆ^� '&2��Z\*T ü úuú h��»l[��q(&2�IÇ*XbR*S�\ ü h��®l[��q�UWVKZ��wa¿]uZ�§c8Uw\*UWcr·*cÄ��®q{Å'^) *&2�¦Z\*T ü úuú h��®l[��q(+2�IÇIXbR*S�\ ü h��®l[��q�UWVKZ��wa�]�Z�§cÉZ,�*UWc�·*cÌ�]pqOÅÆ^- *+2�IÇ*XbR*S�\ ü h��»l[��q�UwVC\*aXKZ��Wa�]uZ�§cÉZ,�IUwcr·*cìa_©c8Uw\*UWcr·*c h ü R�ZVKZ�VbZT*T*�wS��¥a
Uw\iXvq��



� º��»Únº ª ����� ���
	 ½
� � ½ �¿Ú�����®Ú�� ª � Ï�� ª ��	pÚnº ½kª 	ÅÆ^��8hkX�R*S���Z�_bU`Z ���WS�V[qO� Z�]�a
\*VYX[Z\iX,UwVCXbR*S�]�a
\*VYXY_[ZUw\iX,Z\*TÄ¨{S6¨GZ\�XKXba8S ��X�_bS�c8U���S%XbR*S�a �IÓ'S�]�XbU��iS^ ·*\*]�XbUWa
\§Ç �8hkXbR*S��Z�_�U`Z ���wS�V[q�ÇIXbR*S�\µXbR*SyS �IX�_bS�c8S��Z�W·*S�V©]�Z\��¥S�^ a
·*\*TÐZc8a
\*¸����óV �Z�W·*S�VKa
^:XbR*SV�a
�W·IXbUwa
\*VCXba¦XbR*S�V �IVYXbS�cNa
^�S"!¿·�Z�XbUwa
\*V � �Í�$# � � h�Z%�iS�]�Xba_�Z � �*_bS���U`Z�XbUWa
\Ä^ a_KXbR*SyS"!�·�Z�XbUWa
\*V#'&)(&"* �+&),&"* ¨©R*S�_bS * UwVCSuZ][RÄa
^-X�R*S���Z�_bU`Z ���WS�V[q º ª.-�X�R*S6]�a
\*V'X�_[ZUw\iX�S�!�·�Z�XbUWa
\§�

x

y
r

θ

/ �0�tº�ÚáÏ1�2�»Ú -�½�ª º�	3�4�j¹�£¢�]�a
V»Ã m���¢�V�UW\KÃ¢ } � j } ~�m } Ã���Z�_b]�XbZ\65 ÷ú07�98£�£¢���¢%��Ã
φ

θ

ρ

y

z

x

: �<; ��Ú ½ Ï
º���Ï��2�»Ú -�½kª º=	3�>�j¹�@?¦V�UW\BA ]�a
V»ÃÒm��@?8V�Uw\CA VYUw\©Ã�o��@?8]�a
VDA? } � j } ~Îm } ~�o }�FEÍ�@? } VYUw\CAµ�9?���Ã6�FA
à ��	pºD� �|º��G� a
^gZ�cÉZVYV©T*UWVYX�_bU��·IXbUwa
\H?!hkj�lbm!l[oiq�a3�iS�_KZ�_bS�¸
Uwa
\HIa
^KJ ¼ UwVK×7×>×3L%?®hkj�lbm!l[oiq*�FE��� ½kª � ½kª 	3�F�®Ú�º��M���»Ú� �.�tºD�×3N ü hkj�lbm*q*��íG��×>ØÙ ü hkjght¶�qvlbm§hk¶Yq�q3O 5�Ý úÝbß 7 } ~P5 Ý ÷Ýbß 7 } �
¶× NRQ Á � Ú � × ØÙ Q h Ú ht¶�qYq ÁuÚ Û hk¶Yq��
¶�� × N�Q Á à��¿í×3N¦dÉhkj�lbm*q*�
jy~TSÉhkj�lbm*q*��my��× ØÙ d8hkj�hk¶Yq�lbm§hk¶Yq�qôj Û hk¶Yq*�
¶§~TSÉhtjghk¶Yq�lbm¥hk¶Yq�q'm Û hk¶Yq*�i¶U Ú)�4� ªWV � àX; �4�»Ú)�>�× N¦d��
j�~TS���mr� ×�× LZY &)[& ú z &)\& ÷<] �98

QGR*S�V�S�d©l^SÍ�»ZUÕ_bV¨©Uw�W�¸
U��iS�I_�îV:Z�_bSuZ ±³ ´ \ ø�`®÷�acb ï [ ø f\ ø f acb ï [ ø ú\ ø.`edf ÷�acb ï [ øBdf úÖ Ï�� ª �"��Ú)gIº=	 ½ gD�Rg��IÏh	3�»Úji<�>� -lk �£dÉhkj�lbm*qY½�~HSÉhkj�lbm*q ¾ UWVOZ �®Ú�º -�½ � ª 	mg��IÏh	3�»Úni<�4� -��:XbR*S�_bS�îVü hkj�lbm*q�¨©UWX�R � ü �ok V�a & ù& ú �µd Z\*T & ù& ÷ �pS�� ü UwVCZ�� ��	3� ª 	 ½ º�� ^ a_ek � Ö ]�a
\*V�S�_c��Z�XbU��iS��iS�]�Xba_
��S��WT UWV�� º=	 ;£½kª.- � � � ª.- � ª 	 �'q�a_srÐT*a
\*S ���ÄV�·*][RõZ��iS�]�Xba_ ��S��wT a3�iS�_�Z Ï1�t�D�"� - Ï �-Ú)g�� UwV%�I��»a_�E#]�a
\*V�S�_c��Z�XbU��iS6¨©UWXbRµ�¥aXbS�\iXbUwZ� ü �O× N d��
j�~uS��im�� ü hwv0x�yBy{z�|Iqgz ü hwv0x�y'}"v3~0�)v®q��ÅÆ^>dÉhkj�lbm*qY½�~�SÉhkj�lbm*q ¾ UwV�]�a
\*VYS�_c��Z�XbU��iSÇ®XbR*S�\ &{[& ú ��&)\& ÷ �©ÅÆ^gXbR*Sy_�S�¸
Uwa
\ÐUWV � ½ � � �
� Ï�� ª-ª �IÏh	3� -h�c8S�Z\*VKª � ; �0�
�>� q�XbR*S�\¹XbR*Sy]�a
\1�iS�_bVYSyUwVCX�_b·*SÇ»Z\*T ü UwV �¥aX�R ×�d8hkj-lbmIq*�ijÌZ\*T ×%S8hkj-lbmIq*��m®�: �-Ú)��º»Ï��>� �gÅÆ^�ª�UwV©Z�][R*a
Uw]�Sya
^-\*a_bcÉZ�§^ a_B�{Ç ��� ��� UWV,×>×{� Q Á ªr�4�{�¤ Z�_bZc8S�X�_bUW]uZ�w�� � Ú hw�:l��Iq>� j�hw�:l��IqY½�~�m§ht��l���q ¾ ~�o�hw�:l��IqÆÀgÜ & â&3� Ë & â&3� UWV È Xba��GÜ»�F��� ëë & â&)� Ë & â&3� ëë �98 �)� �Ö VKZ�¸_[Z���R ��o�� ü hkj�lbm*q�Ü¥z & ù& ú ½!z & ù& ÷ ¾ ~�À|UWV È XbaR�GÜ��F��� O 5 & ù& ú07 } ~P5 & ù& ÷ 7 } ~£þ:�18 ú ÷ �ÅÆ^ � ��½ && ú ~ ¾ && ÷ ~�À && 
 Z\*T Q UwV©Z_�iS�]�Xba_ ��S��wTÌX�R*S�\T� ]�·I_b� � � � Ë Q lKZ_�iS�]�Xba_ ��S��wT2�T*U���� � � Á Q lKZ�^ ·*\*]�XbUWa
\2�/ ��	3� ª 	 ½ º��t� ½�ª�J ¼ÅÆ^ Q � � ü Z\*TR��UwV�Z,]�·I_c�iS�Ç�XbR*S�\8× N d��
j�~�S��im�~RI���o�� ü htv0x�yBy{z�|*qiz ü hwv0x�y }"v3~0�)v»q�Ç
�»Z�XbRUw\*T*S��¥S�\*T*S�\*]�S�R*a
�wT*V�ÇIX�R*S�¨{a_srÉa)�iS�_KZr]��Wa
V�S�TÌ]�·I_c�iS%UwVC�IÇ�Z\*TÌ]�·I_���h � ü q����I�W�{a
\9�iS�_bV�S���iÇ*Uw^ �UwV�T*S���\*S�TÌUW\áZ�w�®a
^�J ¼ ¨©UWXbRÉ]�·I_b� � ���áhkXbR*S�]�_ba
V�V ���»Z�_�XbU`Z�WV_�YcÉZ�Xb][R=��q>X�R*S�\ Q R�ZVGZy�¥aX�S�\�X�U`Z��Ç
ü Ç*V�a � ü � Q � ü UwVCa �*X[ZUW\*S�T����¹]�a
c¦�»Z�_bUw\*¸r�»Z�_�XbUwZ�/Uw\iXbS�¸_[Z�WV©a
^:XbR*Sy]�a
c��¥a
\*S�\iXbVCa
^ Q �: 	3� À �4� VgàX; �F�®Ú)�>� h Ö V �ia
·T�'¨GZ��r4�¦Z�Wa
\*¸R��Ç0��UWVCX�a�XbR*S6�wS�^`XKZ\*TÐª�UwVC·I�/��q� ×�×)��h�]�·I_b� Q q Á ªr�4�õ��� ×>×{��h � Ë Q q Á ªr�4�«��×{N Q Á � Ú � � ×)N�d��ij�~TSÎ�im%~uIõ�¿o�� ½ g���Ú)�D� ª Ï�� àX; �4�»Ú{�4� h�ª UwV7·*\*UWXn�{�F���M�����\*a_bcÉZ�IX�aj�ÉÇ�Z�_bS�¸
Uwa
\¦Uw\�J ¼ ¨©UWXbR��¥a
·*\*T�Z�_ � �G�Êq×>× �BQ Á ª��F�õ� ×>×>×)¡�T*U����|�4E � ��×�×�×3¡¢&{\& ú ~ &)[& ÷ ~P& L& 
 �4Em�


