
���������
	��
����� � ��	���������	����� � � ����� ��	��
�
 "!�#�$�%'&)(�!�&+*-,/.10�#�2�*-34%'&)%'56,7. 8:9:8

;=<7>@?BABCEDGF�HI?KJLCM>N<7OQP'RSC6T)U P
</V�>@PWDXDYC[Z�\]P)AGP+O^O6?_OQ?_U `�?aF�HbUc?BABU

dfeWgihkj)l-monphkj+h_monrqtsujGv wxe/yzmo{)j)j-|~}o}

��� & ���6� % � 5Q� � � %'� %'#�� � �)5Q!�# !�(�*-0�&)( � ,�%
&)%',�!�#�*a�)&+0�,��)5Q!�# (�&)!�� #�!�56*a� * � � � � %'*

���Q�[�k�6�������Y�W�L�����X������� �[¡

¢¤£k¥ � �Q¦~§¨�
©"ª�«M¬S­~®°¯²±�ªE³�´¶µ�ª'·~³°¬¨¸�¹ºª¼»K¬¨½¾³¶ª¼«M¬S­~®¿´¿³°À�«M´¶¯²­�ÁzÂ:®¶À�³°½�Â¨«Mª'½�³¶¬S»Ã­�¬S¯²®¶ÄI®¶Â¨»'·�¹ºª¼®Å¸[Ä�Â6·�Æ

·~³¶¬ Ç�¯²»�Â6´¶¯²­�Á'´¶µ�ªÈ·�¬S¯É­o´+®¿ªE´/ÊW¯º´¶µ:­~¬S­�ÆËÀ~­~¯º½�¬¨³°»�³°Â6´¶¯²¬S­~Â¨¹BÌaÆË®¿·�¹²¯É­�ª�®¶À�³¶½ÍÂ¨«Mª¼®EÎ¾©"ª�½�¬Ï«EÀ�®+¬S­
´¶µ�ªÐ½�Â¨«M´�´¶µ~Â6´Å´¶µ�ªÐÑ�­�¬¨´�®¿ª¼Ò[À~ª¼­~«Mª¼®Å®¶µ�¬SÀ~¹²±cÂ¨¹²®¿¬¤¸Yª�·�Â6³°´7¬¨½Ó´¶µ�ª'À~­�Ñ�­�¬ ÊW­�ÔQÂ6³Õ¯²Â6¸�¹ºª¼®/´¶µ~Â6´
¯²­~«E¹²À�±�ªÈ´¶µ~ª�«M¬S­o´¿³°¬S¹t·Y¬S¯²­[´¶®�Â¨­~±"´¶µ�ª
Ê¾ª¼¯ºÁSµ[´¶®�¯²­�¬¨³Õ±�ªE³�´¿¬:Ö�­�±�´¶µ�ª¼¯º³�¬¨·~´¶¯²»�Â¨¹G·Y¬S®¶¯º´¶¯º¬S­~®¼Î
©"ªÈ®¶µ~¬ Ê×µ�¬ ÊØ´¿¬b®¿ªE´7À�·:´¶µ�ªÈ½Ù³¶ªEª�ÑÏ­�¬¨´/·~³¶¬¨¸�¹²ª¼»�®¶À~«Õµ:´¶µ~Â6´W«M¬S­�®¿´¿³°Â¨¯²­�ª¼±I­�¬S­~¹²¯É­�ª¼Â6³)¬¨·~´¶¯ÚÆ
»
¯ºÛ¼Â6´¶¯º¬S­L«EÂ¨­'¸Yª-Â6·~·�¹²¯²ª¼±�ªEÜ�«E¯²ª¼­o´¶¹ºÄ¨Îu©"ªW±~ª¼®¶«M³°¯º¸Yªa¯É­Ð±~ªE´¶Â¨¯²¹�ÂÅ·�Â6³°Â¨¹²¹ºª¼¹Ï¯²»'·�¹ºª¼»'ª¼­[´¶Â6´¶¯º¬S­Ð¬¨½
¬SÀ�³WÂ6·~·�³¶¬SÂ¨«°µ�´¶µ~Â6´WÁS¯ºÔ¨ªÈÂ¨¹²»'¬S®¿´W¹É¯²­�ª¼Â6³+®¿·YªEª¼±~À�·ÝÎÓÞu¯²­~Â¨¹²¹ºÄ¨ß�Ê¾ª�·~³°¬ Ô�¯²±�ª�­ÏÀ~»'ªE³°¯²«EÂ¨¹Y³°ª¼®¶À~¹º´¶®
¬¨¸~´¶Â¨¯²­�ª¼±:¬S­z´¶µ�ªÈà-µ�ª¼»�­~¯º´¿ÛEªE³Wá_¯²­[À�Ç�à-¹²À~®¶´¿ªE³+®¶À�·YªE³°«M¬S»'·�À~´¿ªE³¼Î
â��[ãXäÐå��çæ ¥¨è ³°Â6´¶¯²¬S­~Â¨¹¨ÌaÆË®¿·�¹²¯²­~ª¼®Eß ®¶À�³°½�Â¨«MªG³¶ª¼«M¬S­�®¿´¿³°À~«M´¶¯º¬S­Bß ·�Â6³°Â¨¹É¹ºª¼¹¨¯²»'·�¹²ª¼»'ª¼­o´¶Â6´¶¯²¬S­Xß ­�¬S¯²®¶Ä
®¶Â¨»'·�¹²ª¼®EÎ

éëêXìÓíLêBîÕï7ð~ñ[òóìÓîÕôLìöõ'ìt÷ùøúôLìaûüï'îpðYýGìtê�þ�ÿ�� �����
���	��
 ��
�������������������� �"!$#&% �'�(��
 ��
)�����*�����+
,�.-/!$#102�1!�0�#&%

þ�ÿ��3������4�576Óñ�8:9 þ�ìÓíÈð�ìaû<;¤ìtê=6�5�576



�ü!I#��¾%'#��)*

� ���������
	���
�������� �

� � ����������� �������������! "��	#���"�� $��������� �
%$&(' )+*-,-.0/2143 �65�7�8�0 &9&:&;&9&;&9&;&;&9&;&9&;&:&9&;&;&9&;&9&;&;&9&;&:&9&;&9&;&;&9&;&9& %
%$&<% = 0?>��@8BADC �E7GFIH��@8JA �4K�0��1�"!LC &;&9&;&;&9&;&9&;&:&9&;&;&9&;&9&;&;&9&;&:&9&;&9&;&;&9&;&9& %
%$&NM O �1020JP !IA #-F��4ADQIR 0�S &;&9&;&9&;&;&9&;&9&;&:&9&;&;&9&;&9&;&;&9&;&:&9&;&9&;&;&9&;&9& M
%$&UT V H�0JWL>�0�KXP�!LA #YF��4ADQLR"0�S &;&9&;&;&9&;&9&;&:&9&;&;&9&;&9&;&;&9&;&:&9&;&9&;&;&9&;&9& M

Z �[���]\������^��_��X`a���b�dc
�����fe����������$� g
ML&(' ���10�FI7 �1� !IC #EH�0:F��6ADQIR"0BSh5�A � !LA !IR"� !�0�7 �iADF�#1�@S �@j�7 # �@A ! &;&;&9&;&:&9&;&9&;&;&9&;&9& T
ML&<% ) A !LR"�"!�0�7 �iA�F�# �kS �kj�7 #1�@A ! &;&9&;&;&9&;&9&;&:&9&;&;&9&;&9&;&;&9&;&:&9&;&9&;&;&9&;&9& l

g �  I�� "�������m���� I�n��o� L������� �
TI&(' �p7 �47�R@R 0�Rq7 141 0�SrQIR(s2A�5	#EH�0:St7 # � �@8�0 1 �"!�#4H�0JWL>�0�K$uaP�!LA #YF��4ADQLR"0�S &9&;&9&;&;&9&;&9& v
TI&<% / HIA � #wK�0 1 82� �@F�#1�@A !xA�5 = 0By 0�!bQ 0��4CGu{z|7 �4} 3 7 �4K�#~7�R@CDA �1� #4HIS &9&;&:&9&;&9&;&;&9&;&9& �
TI&NM �p7 �47�R@R 0�R�8�ADSfF 3 #E7 # �kA !2A�5	#EH�09�D7�8BADQ���7 !�St7 #1�1�(> &9&;&9&;&;&9&;&:&9&;&9&;&;&9&;&9& �
TI&UT �p7 �47�R@R 0�R�8�ADSfF 3 #E7 # �kA !2A�5	#EH�0:St7 # � �(>����;7 !IK�#EH�0Jy 0�8�#4A �Y� � &:&9&;&9&;&;&9&;&9& '��
TI&<� = A�7�KxQ"7�R@7 !I82� !IC &9&:&;&9&;&9&;&;&9&;&9&;&:&9&;&;&9&;&9&;&;&9&;&:&9&;&9&;&;&9&;&9& 'D'

� �  I�� "�������me��b��`������� I��
D� �+�


 �����������|�r����c � Z

� 3 #EHIA �B� 1 7�KLK��10 141 0 1��
z &�, 7 !IK�� ��7 !I7 �1�(yDA !�s
Vw*�� H�0�S !�� #Ej
O 7�P 3 R #��7 #i5��3 � -/!L5�A �4St7 # �kP
�-u ���L'���vr� H�0�S !�� #4j
St7�H"7 �47�y�Ab� �"!L5�A �4St7 # �kP & # 3 u�8�H�0BS !�� #Ej & K�0
���b�b�i�6�b�� � b ¢¡���£"¤L¥��I¦�§$¨�©���ª«¡�¬$¦L�$­�®$¯�¨b�

° &". � 3 !�!�0�# #
Vw*�� H�0�S !�� #Ej
O 7�P 3 R #��7 #i5��3 � -/!L5�A �4St7 # �kP
�-u ���L'���vr� H�0�S !�� #4j
Q�� 3 !�!�0*#1#±� � !L5�A �4St7 #1�@P & # 3 u�8�H�0�S !�� #4j & K�0
���b�b�i�6�b�� � b ¢¡E©�¨L²I³G®�§"¯D��©�´¢¡��b£I¤I¥��"¦�§$¨�©��$ª«¡a¬L¦L�$­�µ�¬b¶



� � #"�-&)!i$�0�,��-5Q!�#

) A !$u 3 !��k5�A �6S �E7 # �@A !"7�R . u 1 FLR"�"!�0 ��A � )-*+,Y.0/ %07 �10J5 � 0�} 3 02!$#4Rks 3I1 0�K���� 'D'��"T��
'���� %«5�A � #4H�0 �10BF��10±u
1 0�!$#�7 #1�@A !dAG5 143 � 5�7�820 1 �"!dSt7 !�sX7�FIFIR �@8�7 # �kA ! 1 Q 0B8�7 3L1 0 #4H�0Bs|7�R@RkA
	�� 0?>��kQIR"09K�0 1 82�1�kF�# �kA !dA�5 Q�A #4H
5 �10�0;5�A �4S 163 �65�7�8�0 1 7 !IK 3L143 7�R�C 0BADS 0�# � �"0 1Y163 8�H 7 1 8�A !��@8 1 0B8�#1�@A ! 1B& -/!IK�0�0�K � #EH�0 1 0�#-A�5 �47 # �kA !"7�R
5 3 !I8*# �kA ! 1 � 1 S 3 8�HXR�7 �6C 02�7#4H"7 ! #EH"7 #YA�5pF�A�Rks�!IADS ��7�R�5 3 !I8*# �@A ! 1
�"1 A �"!xC 0�!�02�47�R )+*-,-.0/ F��4A�y��@K�0
Q 0�#1#102�27GFIF��4A�>��@St7 #1�@A ! #EH"7 ! #4H�02� � F�ADRks�!IADS ��7GR . u 1 FIR"� !�0|8BA 3 !$# 0��4F"7 � # 1 KIA & � !IA #4H�02� � 0�7 1 A !
5�A � #EH�097�FIF��10�8���7 #1�@A !�A�5 )-*+,Y.0/ � 1 #4H"7 # #EH�� 1 �10�F��10 1 02!$#�7 # �@A ! � 1Y143 FLF�A � # 0BKdQ�sXSt7 !�s 1 AG5 #�	i7 � 0
F"7�8�P�7�C 0 1�& O A � � ! 1 #E7 !I820 ��� F 02! ° = 7 !LK � � - / ��� '�%���� � %�� % A���0���8�ADSfS 7 !IK 1 5�A � 8��10�7 # �"!LC!7 !IK
St7 !��@F 3 R�7 #1�"!IC )+*-,-.0/2143 �65�7�8�0 1�&
�~3 ���"!$#102�10 1 #	�"! #4H�0 143 Q�� 0�8�#�A�5L7�FIF��4A�>��@St7 # �kA !�	 � #4H )+*+,Y.0/ � 1 SfA #1�kyG7 # 0BK~Q�s #EH�0«7GFIFIR"�k8�7 #1�@A !-A�5
�10?y 0�� 1 0�02!IC �"!�0�02�1� !IC & -/! � 0By 02� 1 0 0�!IC �"!�0202� �"!IC � A !�0 � 1 8�A !L8202� !�0�K�	 � #EH #4H�0 7 3 #EA�S 7 #10�K;C 02!�02�E7 # �@A !
A�5q7J8�ADSfF 3 #102�m7 �kK�0�K�K�0 1 �@C !fSfA�K�0�R�5 �4ADS 7 1 0�# A�5�F�A �"!$# 1 K��kC � #1�@j�0�K 5 �6ADS 7 ! 0±>�� 1 #1�"!IC M � ADQ�� 0B8�# &
/ � !I820JSt7 !�s��10�7�R�	«A �4RkKxADQ�� 0�8*# 1 H"7�y 0;Q 0202!�8�A ! 1 #1� 3 8*# 0�K 3I1 � !IC Q�A #EH 1 �kStFLR"0J7�RkC 0�Q��E7 �k8 143 � 5�7�820 1
7 1 	 0BR@R«7 1 5 �1020±ua5�A �6S 143 � 5�7�820 1
��)-*+,Y.0/!163 �65�7�8�0 1 7�FIF 0�7 � #EAXQ 0t7 3 !��ky 0�� 1 7�R«8BR�7 161 5�A � 163 �65�7�8�0
W�# # �"!LC � !��10?y 02� 1 0 02!IC � !�020��1� !IC &
- # � 1 	 0BR@RiP !IA
	 !=� 1 0�0�� v�� % #4H"7 # #EH�028�HIA �@8�02A�5 #EH�0xP !IA # y 0�8*#EA � A�5+7 1 FLR"�"!�0 �n7�R 1 A 8�7�R@R 0�K F"7�u
�E7GS 0*# 02� �@j�7 # �kA !+% H"7 1 7 # � 0�S 02!IKLA 3I1 � !�� 3 0�!I820|A ! #4H�0 � 0 143 R # AG5 #EH�0�W�#1#1�"!IC!F��4A�820BK 3 � 0 & O A �
#EH�� 1 � 0�7 1 A ! �[1 0By 02�E7GR 143 C�C 0 1 # �@A ! 1 5�A �+7 �10�7 1 A !"7�QIR 0rP !IA # 1 F"7�8��"!IC HI7�y 0 Q 0�02! St7�K�0 � 1 0�0�	¢A �4P 1
A�5 O ADR 0Bs �p) �"0�R 1 A ! �p= 020�	wH��k8�H 7 �10 �10?5 02� 02!I8�0�K,�"!�� v�� % & � A
	 0?y 0�� � 5�A �;7�RkR #EH�0 1 0 163 CDC 0 1 # �kA ! 1 A�5
P !IA # 1 F"7�8��"!IC 1!� 0±>I7GStFIR 0 1 8�7 ! Q 0+5�A 3 !IK"	wH�0��10 #EH�0 1 0+S 0*#EHIA�K 1 F��4A�y��@K�0 3 ! 1 7 #1� 1 5�7�8�#4A �6s �10 143 R # 1B&
O"3 � #4H�02�6StA �10 � #EH�0 1 0|S 0�#4HIA�K 1 8�7 ! A !IRks Q 0|7GFIFIR"� 0�K 5�A � �"!$# 0��4F�ADR�7 #4A �6s 1 FIR �"!�0 1 	wH��@R"0#	�0d7 � 0
�"!$#102�10 1 #10�K3� ! 1 FIR"� !�0�7�FIF��6A�>��kS 7 # �@A ! & V H�02� 0B5�A � 0 � 5�A � � 0�R ��7�QIR 0 �10 143 R # 1!� A !�0�H"7 1 #EA # � 0�7 # #EH�0
P !IA # 1 7 1w3 !IP !IA
	 ! 1 �"! #EH�097�FIF��6A�>��kS 7 # �@A !�F��4A�820 161�&Y/ � !I820 �"!�St7 !�sx7�FIFIR �@8�7 # �kA ! 1
� 	 09H"7�y 0 #4A
8�A�F 0$	 � #4H R�7 �6C 0 K"7 #E7 1 0�# 1
� 	 0f8�A ! 1 �@K�02� #EH�0�F"7 �E7�RkR"0�R(�@SfFIR"0BS 0�!$#�7 #1�@A !XA�5iA 3 �:7�FIF��6A�>��kS 7 #1�@A !
F��6A$8�0�K 3 � 0 &
%p>�� 1 #1�"!IC&	«A �4P�A ! #EH�� 1 F��6ADQIR 0�S H"7 1 St7 �"!IR(srQ 0-KLA !�0+A ! #EH�0-F�ADRks�!IA�S �@7�RI8�7 1 0 � 1 0�0$� '��'������'�v�� % &
O A � #4H�0J8�7 1 0:A�5 )-*+,Y.0/(� #4H�0~5�ADRkR@A
	 �"!IC 7�FIF��6A�7�8�H�0 1 H"7�y 0;Q 0�02!�#�7�P 02! � � !)� T���� #EH�0:7 3 #EHLA � 3I1 0 1
7 ! � #102�E7 # �ky 0 1 0BCDS 0�!$# K�0*# 0��4S �"!"7 #1�@A ! � ! A �4K�0�� #4A 0 1 #E7�QIR � 1 H #EH�0fF�A 1 � # �kA ! 1 A�5�#EH�0�P !IA # 1�&tV H�0
7 3 #4HIA � 1 A�5*� '�'
�m3I1 0 7 ! �@SfF��4A�y 0BK!y 02� 1 �@A !!A�5 ��ADR�7GP�u , �kQ��"0��10�7�RkCDA � � #EHLS � !!A �6K�02� #EA�S �"!��kS �kj20
1 A�S 0J8BA 1 #w5 3 !I8*# �kA !"7�R�	 � #EHIA 3 # # �6s�� !IC #EA �10BK 3 820 #EH�0 ! 3 S Q 0��YAG5pF"7 �E7�S 0�#102� 1B&
V A A 3 �rP !IA
	wR"0BKIC 0 � !LA F"7�F 02� 1 A !�#EH�02FI7 �E7�RkR"0BR��kStFLR"0�S 02!$#E7 # �kA !!AG5 #EH�� 1 F��4A�QIR"0BS H"7�y 02Q 0�02!
F 3 QLR"� 1 H�0�K & V H�0!8�A !$# 0±>�#|A�5 #EH�0^F"7�F 02� � 1 A �6C�7 !��kj20BK 7 1 5�ADRkR@A
	 1�& -/! #4H�0 !�0?>�# 1 0�8*# �kA !+	�0
	 �@RkR 1 #E7 # 0 #EH�0fF��6ADQIR"0BS 7 !IK �"!$# �6A$K 3 820 #EH�0�yG7 �1�kA 3I1 !IA #E7 # �kA ! 1B&-, 0.	 �kR@R�7�R 1 A�K�� 1 8 3I161 HIA
	 #4A
�10BK 3 8�0 #EH�09F��6ADQIR 0�S A�5 143 � 5�7�820:W�#1#1�"!IC #EAfQ 0 1 �@S �@R�7 � #EA #EH�0;A !�0 �"!�8 3 �6y 0;W�#1#1�"!ICfQ�s�S 0�7 ! 1 A�5
R"0±>��@8�A�C �E7�FLH��@8~A �4K�0��1�"!LC & -/! 1 0B8�#1�@A ! %'� 	�0 1 HIA
	 HIA
	 #EA 1 ADRky 0 #4H�0J5 �1020;P !IA #YF��6ADQIR"0BS/	wH��k8�H � 1
#EH�0rS 7 �"!|C�A�7�R�A�5�#EH�� 1 F"7GF 0�� &JV H�0 F"7 �E7�RkR"0�R�� 0�7�R �@j�7 # �kA ! 	 �kR@R�Q 09K�0 1 82� �@Q 0�K �"! 1 0�8*# �@A ! M 	wH�02� 0
	�0 1 HIA
	 HIA
	 #4Ax7�8�H�� 0By 0 R@A�7�K|Q"7�R�7 !I82� !IC & ��7 �E7GR@R"0BR�F 02� 5�A �4St7 !I8�0r7 !I7�Rks 1 � 1 � !I8�R 3 K��"!LC 1 F 020BK 3 F
7 !IK 0!0f8��"02!L8Bs �"!�y 0 1 #1�@C�7 # �@A !1	 �@R@R�Q 0:K�0BF��@8*# 0BK � ! 1 0�8*# �@A ! TI&

'



� � &+!�3 � %L� *¾%Ð�a�)56#�2 � #�$ #�!z� � �)5Q!�#�*

6�� 8 ��� ò �×þ ÷��Lê	��

�Gì
� !IA ! 3 !��k5�A �6S �E7 #1�@A !"7GR . u 1 FIR �"!�0�� )-*+,Y.0/ % 163 �65�7�8�0 	 � #4H 	 0��@CDH$# 1������ ������� 7 !IK 8�A ! #1�4ADR
F�A �"!$# 1 	 ��� ����������� �! #"$"$"% '&)(�*+� �! %"$"$"% ,&.- � 1 C �ky 0�!XQ�s �

/ �10  ,2 % �3�54�6#7�98�: 4;6#<�'8�: ���=� � 	 ��� �?>
�
7� �10 % > � <� � 2 %

4;6 7�98�: 4�6 <�'8�: ����� ��>
�
7� �10 % > � <� � 2 %  � ' %

	wH�0��10 > � 7� 7 !IK > � <� 7 �10 #4H�0 3I163 7�R . u 1 FLR"�"!�0+Q"7 1 � 1 5 3 !I8�#1�@A ! 1 ��� � � %«K�0BW�!�0�K �10 1 F 0�8�#1�ky 0�Rks A ! #EH�0
P !IA # 1 0B} 3 02!I8�0 1B�

@ :��A"$"$"B� @ � 7#C	D
 @ � 7

 #"$"$"E @ 6%7
 @ 6%7

�
D
�F"$"$"B� @ 6%7

� �
7
 � % %

7 !IK
G :��H"$"$"I� G � <JC	D

 G � <
 #"$"$"% G 6#<

 G 6#<
�
D
�F"$"$"B� G 6#<

� �
<

� M %
�10 1 F 0�8*# �ky 0�R(s &

6��/6 K:ìMLÐîN�MOQPWê	
+í'ô'îN�AOWêXõ'ìtêBîÕïRP
= 0�# 3I1 W � 1 # �"!$# �6A$K 3 820 #EH�0:5�A�R@R@A
	 � !IC R 0?>��@8BADC �E7GFIH��@8+A �4K�0��1� !IC�A�5(#4H�0 143 � 5�7�820 �"!$5�A �4St7 # �kA ! �

S� ��T
6#<
�
DVU
�I� �3� ����� � � T %

S	 ��T
6#<
�
DVU
�I� �3� 	 ��� � � � %

S>W��T
6#<
�
DVU
�I� �10  ,2 % �3� > � 7� �10 % > � <� � 2 %YX � l %

) A # 0 #4H"7 # #4H�0 !�0 	 0±>$F��10 141 �kA ! 1�S�[Z � S	 Z � S>\Z �]0  '2 %JH"7�y 02A !IRks!A !�0 �"!IK�0±>�^ � �_ #"$"$"E '& 	wH�02� 0
& �3� &)( � &)-W`h' % `H&)-�� 	wH�0��10�7 1 #EH�0!ADRkK#A !�0 1a����� �$ 	 ��� �b c> � 7� �]0 % > � <� � 2 % H"7�y 0 #�	¢A �"!IK��k820 1
��� �! %"$"$"% ,&.(R*+� �! #"$"$"E ,&)-�&
, � #4H�#EH�0:H�0BR@FxA�5	#EH�0 1 0 !�0!	 !LA #�7 #1�@A ! 1
� #4H�0:K�0BW !�� # �kA ! � ' %¢Q 0B8�ADS 0 1 7 1w1 �kStFLR"0J7 1B�

/ �10  ,2 % � 4 6 Zd8�: S�[Z S	 Z S>eZ �]0  '2 %
4 6 Zd8�: S�[Z S>eZ �10  ,2 %

 � v %

, 0&	 �kR@Rq7 14163 S 0 #4H"7 #

@ :f� G :f� �g 7 !IK @ 6 7
� �
7
� G 6 <

� �
<
� ' X

-/! #EH�0 1 0B} 3 0�R � 	 0&	 �@RkRqK�0�!IA # 0 �
h �3� � S�g:# X=XiX  jS�

6
% � � %

k �3� � S	 :$ XiX=X  S	
6
% � � %

l �3� � @ � 7
 XiXiX  @ 6 7

 G � <
 XiXiX  G 6 <

%?X � '�� %

%



6�� � ÿLêXìtì��ÈïRO)ð×íLê	O ;��¶ìÓû
/$3 FLF�A 1 0 	�0 7 �109C �ky 02! 7 1 0�} 3 0�!I820 AG5 !IA � 1 s 1 7�SfFIR"0 1 � �10 �  '2b� %  �� � % � � �! X=XiX  �� 	 � #4H	� (�
 �
7 !IK�� -

 � & , 0"	¢7 !$# #EAXW !IK�#EH�0 )+*-,-.0/�163 �65�7G820 / �10  ,2 % � /
� � �
� � �10  ,2 % 	wH��@8�H W�# 1
#EH�0 1 0:K"7 #�7 Q 0 1 # �"!x7 R 0�7 1 # 1 } 3 7 � 0 1 02! 1 0 &¢/ �"!L820 	�0&	¢7 !$# #EA W !IK�#4H�0:ADF�# �kS 7GR�F�A 1 � # �kA ! 1 A�5	#EH�0
P !IA # 1
� 	�09F 3 # #4H�0�S 7 1 y�7 �1��7GQIR"0 1�& V H"7 #-S 0�7 ! 1
� 	�0:H"7�y 0 #EH�0J5�ADRkR@A
	 �"!IC F��4ADQLR"0�S �

S �"!� � �
� � ���98�:�� /
� � � � � �]0 �d ,2 � %�� � � ��� X � 'D' %

V H�� 1 F��4ADQIR 0�S � 1 #EA�A K�� 0t8 3 R # #4A 1 ADR(y 0xQ 0B8�7 3L1 0�A�5 #4H�0�!IA !LR"�"!�0�7 �rK�0�F 02!IK�0�!I820XA�5�/ A ! #EH�0
F"7 �47�S 0�# 0�� 1 � h  k  l % &�O"3 � #EH�0��4SfA �10 � 	 0 !�0�0�K #EAf7�KIK 1 A�S 0:8�A ! 1 #1�E7 � ! # 1 #EH"7 #-C 3 7 �E7 ! #1020 #EH�0
F�A 1 � # �ky�� #�s A�5	#EH�0&	�02�kCDH$# 1B& -/!�#EH�0 !�0?>�# 1 0�8*# �@A ! � 	 0*	 �kR@R 1 HIA
	 HIA
	 #4A 1 �@SfFIR"�(5]s #EH�� 1 F��4ADQLR"0�S &

6���� �úôLì��RLÈìÓõ��ÈïRO)ð íLê	O�;��¶ìaû
-a5 	�0;7 �10:C �(y 0�!X7�P !IA # 1 0B} 3 02!I8�0 l � #EH�0�! #4H�0:F��4ADQLR"0�S

S �"!� � � �� � 8�: � /
� � � � � �]0 �  ,2 � %�� � � � �
	 �@RkRqQ 0 �10?5 02�10BK�#EAf7 1 WL>�0�K�P !IA #wF��6ADQIR 0�S & - #wH"7 1 Q 020�! � !by 0 1 # �@CD7 # 0BKx5�A �70?>L7�SfFIR"0 � ! � T�� 	wH�02� 0
� #wHI7 1 Q 0�02! 1 HIA
	 ! #4A�Q 0 0�} 3 �(yG7�R"0�! # #4A #EH�0:R"� !�0�7 � 1 s 1 #10�S �

��� `! #" %%$ �& �  � '�% %
	wH�0��10 � 7 !IK . 7 � 0JC �ky 02! �"!xQIRkA$8�P 1 # � 3 8�# 3 �10 �� � �(' � D D �

D �� � D � �%��)  *" � �(' � �
� S" )�*+ Zi�3�-,../ 4 �� 8�: > � : :10 + Z� "$"$" 4 ��98�: > � : 6 0 + Z�&&& &&&

4 ��98�: > �6 :10 + Z� "$"$" 4 ��98�: > �6%6 0 + Z�
24335 � '�M %

0 T D � DVU� �3� �6�87 �9� �9�;: � � '�T %0 T D � � U� �3� 7 �<� � � '�� %0 T � � DVU� �3� 7 �<� : � � '�l %0 T � � � U� �3� ' �87 � � '�v %

S" �3� ,../ 4 ��98�: > � : : "$"$" 4 ��98�: > � : 6&&& &&&

4 ��98�: > �6 : "$"$" 4 ��98�: > �6%6
2 335 � '�� %

M



$ �3� ���	 :$ XiXiX  �	
6
 S�g:# XiX=X  S�

6
� :

� �3� ���  X=XiX  �  �� �98�: S>W: �10 �  '2b� %  XiX=X  ���98�: S> 6 �10 �d ,2b� % � :� �3� �@K�02!$# � #�s2S 7 # �1� > AG5pA �6K�02� M
�	 � �3� � S��� S� ���I S��� S� ���b jS��� S� �	� �

> �
�� �3� S> 
 �]0 �  ,2 � % S> � �]0 �  ,2 � %7 � �3� '�
 � 'Q`!� �� %?X
-/!�7�R@R #EH�0 1 0 0?>$F�� 0 161 �@A ! 1
�  � 1 7rF�A 1 � #1�ky 0~8�A ! 1 #�7 ! # 	wH��k8�H 1 HIA 3 R@KxQ 0J8�HLA 1 0�!XR@7 �4C 0 02!IA 3 CDH � 1 0�0
� T�� % � !xA �4K�0�� #EA 02! 163 �10;F�A 1 � # �ky�� #�s A�5	#EH�0&	�02�kCDH$# 1B&

8  "! ��� 56#�2 �).�% (�&)%L% �"#�!z� ��&)!�3 � %'�

V H�0 8�HIA �@820 A�5 #EH�0rP !IA #~y 0B8�#EA � l H"7 1 7 R@7 �4C 0 �"!'� 3 02!L820 A ! #4H�0 } 3 7�R � #�s�A�5�#EH�0 �10 163 R # 1 A�5 #EH�0
143 �65�7�8�0¢W�#1#1�"!IC & - # � 1 	�0�R@R$P !IA
	 ! #4H"7 # 7+Q"7�K FIR@7�820BS 0�!$# A�5+#EH�0iP !IA # 1 S 7�s9R"0�7GK #EA~A�y 02� 1 HIA�A # � !IC
0!� 0�8*# 1 #4H"7 #9K�� 1 #EA � # #4H�0 1 H"7�F 0 A�57#4H�0 163 �65�7G820 & -/! #EH�� 1;1 0�8*# �kA ! � 	�0 K�0 1 82� �@Q 0 A 3 �9S 0�#4HIA$K!A�5
143 �65�7�8�0:W�#1# � !IC #EH"7 # �"!�yDADR(y 0 1 #4H�0:K�0�#102�4S �"!I7 # �kA ! A�5pADF�# �kS 7GR�P !IA #YF�A 1 � # �kA ! 1�&

�g� 8 é4êXìÓíR
)êBî°ïRPüðYôLìöíLê	O ;��¶ìÓû ��OWê ïRO7ï��°îÕïLì 
)ê O/íÈðXî°û=î¶ýM
¾ðYî O/ï
-/! #4H�0J5�ADR@RkA
	 �"!IC � 	 0 1 0*# 3 F #EH�09F��6ADQIR 0�S 163 8�H #EHI7 # !IA !IR �"!�0�7 �0ADF�#1�@S �@j�7 # �@A ! S 0*#EHIA�K 1 8�7 !|Q 0
7�FIFLR"�"0BK & � 8�8�A �4K�� !IC #4A 1 0B8�# �kA ! %$&UT � 5�A �¢79C �ky 02! P !IA # l � 	 0~8�7 ! 1 A�Rky 0 #EH�0 143 QIF��4ADQIR 0�S � '�% %�� !
A �6K�02� #EA;K�0�#102�6S � !�0 #EH�0Y8�A � �10 1 F�A !IK�� !IC 	�02�kCDH$# 1 h 7 !IK #4H�0Y8�A !$# �6ADR"F�A �"!$# 1 k & -/!tA #EH�0�� 	«A �6K 1h 7 !IK k 7 �10J5 3 !I8*# �@A ! 1 A�5 l � & 0 &

� h  k % � �]h � l %  k � l % %YX
���4ADQLR"0�S � 'D' %�� 1 #EH�0��10?5�A �10 1 �kStFLR"�kW�0�K � ! #4A �

S �"!� ���98�:�� / � T � U � �
T � U � � �]0 �V ,2 � %�� � � � � X � '�� %

O �4ADS !IA
	 A ! � 	�0 	 �@RkR 	 � � # 0|A !IRks / � �10 �V ,2b� % �"! 1 # 0�7�K A�5\/
� T �
U
� �
T �

U
� � �10 �  '2b� % �"! A �6K�02� #4A

1 �kStFLR"�k5]s #4H�0 !IA #�7 # �@A ! & V H�0�! 	�09H"7�y 0

S �"!� �� �98�:�� / � �]0 �d ,2 � %�� � � � � X � %�� %

V H�� 1 F��4ADQLR"0�S 1 #1�@R@RL7�R@RkA
	 1 #EH�00A�8�8 3 �10�!I820wA�5 #EH�0 1 � # 3 7 #1�@A ! 1 	wH�02� 0 @ � 7 !IK G � 7 � 0 !IA # �"!L82�10�7 1 � !IC &
V H�0��10B5�A �10 � 	�0 	 �kR@R�StA�K��k5]s�#4H�� 1 F��4A�QIR"0BS 1 A #EH"7 #+A !IR(s|P !IA # 1 	 � #4H @ � 7

� @ � 7
�
D

� "$"$" � @ 6#77 !IK G � <
� G � <

�
D

� "$"$" � G 6 <
	 �@R@Rq7�FIF 0�7 � &m. s2K�0�!IA #1�"!IC �

T



/ � �]0  ,2 % � ��� �M� � �]0  '2 %  � � � � �10  ,2 %  � �M� � �]0  ,2 %1%i7 !IK��� � ��� ���I � ���  � �	� %  
	�09H"7�y 0

S � !� �� �98�: ��� �M� � �10 �d ,2b� %���� ��� % � ` ��� �M� � �10 �  ,2 � %���� ��� % � ` ��� �M� � �10 �V ,2 � %���� �	� % � X � %$' %

. s2K�0BW !�� !IC ��� �	�
 � � � l % � � � �M� � �]0 �d ,2 � %���� � �

 � �9� D � l % � � � �M� � �10 �d '2b� %���� ���

 � �9� � � l % � � � �M� � �10 �d ,2b� %���� �	�  

	�09ADQ�#�7 � !
S �"!� � � � �� �98�: 
 �� � l %?X � %D% %

) A
	+	 0 �"!$# �6A$K 3 820 #4H�0J5 3 !I8�#1�@A !


 ��� % �3��� � �(5���� �
� ��� % � �(5�� � �[ 

7 !IK#	�0;K�0BW !�0
 � l % � � 
 � @ � 7
�
D
� @ � 7

% ` 
 � @ � 7
� � � @ � 7

�
D
% ` "$"$"$` 
 � @ 6%7

� @ 6#7#C	D % `
 � G � <
�
D
� G � <

% ` 
 � G � <
� � � G � <

�
D
% ` "$"$" ` 
 � G 6#<

� G 6%<�C	D
%YX � %�M %

-/! 1 # 0�7GK|A�57� %D% % � 	�0*	 �@R@Rq8�A ! 1 �@K�0��

S �"!� � � � ���98�: � 
 � � l % `�� 
 � l % � �  � %GT %

	wH�0��10 � � 1 7;y 02� s R@7 �4C 0YF�A 1 � # �ky 0 ! 3 SrQ 02� &�V A 3 !IK�0�� 1 #E7 !IK�#EH�0 �10BR�7 #1�@A ! 1 H��@FfQ 0�#�	�0202! � %D% %«7 !IK
� %�T % � 	�0 !IA # 0 #4H�0J5�ADR@RkA
	 �"!IC #�	«A F��4ADF 02� # �"0 1 A�5(0�} 3 7 #1�@A ! � %�T % &

� -a5�	 0mH"7�y 0 @ � 7
� @ � 7

�
D

� XiX=X � @ 6%7
7 !IK G � <

� G � <
�
D

� XiX=X � G 6#<
� #EH�0�! @ � 7

� + � @ � 7 � + C	D��� 7 !IK G � <
�	Z � G � <

�	Z
C	D�� � 5�A �;7�RkR�� � '  XiXiX  ,&.( � � ( ^ � '  X=XiX  ,&)- � � - 7 !IK #4H�02� 0B5�A � 0
 � l % � �L&�V H 3I1!�

� � � ���98�: � 
 � � l % `�� 
 � l % � � � � � � ���98�: 
 �� � l %YX

� -a5	#EH�0��10 � 101 ADS 0���	 � #EH @ � 7
� +�� @ � 7

� +
C	D

A � 1 ADS 0W^ 	 � #EH G � <
� +�� G � <

�	Z
C	D
� #4H�02!
 � @ � 7

� + � @ � 7
� +
C	D

% � � A ��
 � G � <
�	Z � G � <

�	Z
C	D

% � � 7 !LK 1 A!
 � l %7� 1 !IA !Ij�02�6A &i. 0B8�7 3L1 0
A�5�A 3 �07 16143 SfF�# �kA ! #4H"7 # � � 1 7;y 02� s2R�7 �4C 0 ! 3 SrQ 02� � 	 0~8�7 !�0?>$F 0�8*# #4H"7 # 4 � � � ��98�: � 
 � � l % `� 
 � l % � � � 1 7GR 1 Ary 02� sxR�7 �6C 0 &

�



/ � !I820�	 0 7 �10 1 0�7 �48�H�� !IC|5�A � #EH�0tS �"!��kS 3 S A�5 4 � � � �� 8�: � 
 � � l % ` � 
 � l % � � � #4H�0 F�� 0�8�020�K��"!IC #�	«A
F�A �"!$# 1 1 HIA
	 #EH"7 # 7 l 	 � #4H @ � 7

� + � @ � 7
� +
C	D

A � G � <
� + � G � <

�	Z
C	D

8�7 ! !�0By 02���10�7�R"�kj20 #EH�� 1
S �"!��kS 3 S & V H"7 #YS 0�7 ! 1 #4H"7 # #EH�0 �"!$#10�C �47 # �kA !2A�5:#4H�0:F 0�!"7�R �@j2� !IC # 0��4S � ! � %GT %07�yDA �kK 1 #EHIA 1 0 l
	 � #4H @ � 7

� +�� @ � 7
� +
C	D

A � G � <
� +�� G � <

�	Z
C	D
&

-/! 1 � # 3 7 # �@A ! 	wH�0��10 � # � 1 K�0 1 �"�47�QIR 0 #EA�H"7�y 0 � @ � � @ �9� D
� ����7 !IK � G � � G �'� D

� ��� 5�A � ���� (B XiX=X  ,&)( � ' 7 !IK *+� � -  XiXiX  ,&.- � '�� 	 0 �10BFIR�7�8�0 � %�M %¢Qbs
 � l % � � 
 � @ � 7
�
D
� @ � 7 ��� % ` "$"$" ` 
 � @ 6%7

� @ 6#7%C	D
��� % `
 � G � <

�
D
� G � <

��� % ` "$"$"$` 
 � G 6%<
� G 6#<JC	D

��� %YX � %D� %

�g�/6 ��O7ï��°î°ïLì 
)ê O/íÈðXî°ûüî°ýM
¾ðYî O/ï
. s�� !$# �4A�K 3 8��"!IC

� � � l % �3� 
 � � l % `�� 
 � l % 7 !IK � �3� M � ` %  � %�l %
#EH�0 163 �65�7G820JW�#1#1�"!IC�F��6ADQIR 0�S HI7 1 #EH�0J5�A �6S A�5p7 3L143 7�R�!LA !IR"� !�0�7 �0R"0�7 1 # 1 } 3 7 �10:F��4A�QIR"0BS �

S � !� �� � 8�: � � � � l % � � X � %Dv %

/$3 8�H|7fF��4ADQIR 0�Sh8�7 !�Q 0 1 ADRky 0�K|Q�s�!LA !IR"� !�0�7 �0R"0�7 1 # 1 } 3 7 �10 1 ADR(y 02� 1 R �@P 0 = 0?y 0�!�Q 02�6CGu zX7 �4} 3 7 �6K�#
7 !IK ° 7 3I141 u ) 0!	 #EA ! � 1 020 � '�M���l � % &�) A #10 #4H"7 #J5�A � 0�7�8�H 0?yG7�R 3 7 # �@A !dA�5�#EH�0 5 3 !I8*# �kA ! � � � l % � 	�0
!�0�0�K #4A 1 A�Rky 0 #EH�0 143 QIF��4A�QIR"0BS � '�% %7�"!XA �4K�02� #EA P !IA
	 #4H�0 8BA �1� 0 1 F�A !IK��"!IC h � l % � k � l % & , 0
!IA #10 #4H"7 # #EH�09A �4K�0��+A�5:#EH�09R"�"!�0�7 � 1 s 1 # 0�S � '�% % � 1-1 S 7�RkR & - #-KIA�0 1 !IA #+K�0BF 0�!IK A ! #EH�0 ! 3 S Q 0��
A�5�K"7 #E7�F�A � ! # 1�& - #YK�0BF 0�!IK 1 0?>$8�R 3I1 �(y 0�R(s2A ! #EH�0:A �6K�02� & A�5	#EH�0 )-*+,Y.0/2143 � 5�7�820 1 � 1 020 �10BR�7 #1�@A !
� v %1% &~O�3 � #EH�02�4SfA � 0 � #E7�P �"!IC �"!$#EA27G8�8�A 3 !$# #EH"7 # #EH�0 163 FIF�A � #~A�5 > � 7� �.�10 1 F &W> � <� % � 1 � @ �  @ �9� � 7

%
�.� 0 1 F & � G �  G � � � <

% % � 	�0 8BA !I8�R 3 K�0 #EHI7 # #EH�0;S 7 # �1�k820 1 �"! � '�M %i7 �10 1 F"7 � 1 0 7 !IK #EH�0��10?5�A �10&	 0 !�0�0�K
A !IR(s #EAX8�ADSfF 3 #10 7x5 0!	 0�! #1�1� 0 1�& � ! #4H�0tA #EH�0�� H"7 !LK � 	�0 S 3L1 # !IA # 0 #EH"7 # #4H�0t8BADSfF 3 #�7 # �@A !
A�5YA !�0�0�!$# �6s�A�5 #EH�� 1r1 s 1 #10�S � !�yDADR(y 0 1 7GR@R¢KI7 #�7dF�A �"!$# 1�&^V H�0��10BS 0BKLs #4A #4H"7 # F��4ADQIR 0�S � 1 #4A
7 161 0�S QIR"0 #EH�0:5�A�R@R@A
	 � !ICrSt7 # � �(> 7 !IK2y 0B8�#EA �

� �3� ,.../ 	 � 7 :���:�� : :
	 � 7

D
�
D
� :
DX=XiX

	 � 7 � � � � : �
243335  
 � � ,.../ 7 :7 DX=XiX7 �

243335 � %�� %

A !IR(sJA !I8�0i7 !LK 1 #4A �10 #EH�0�S �"!97 �1�47�s 1�1 A #EH"7 #)#4H�0Bs;KIA !IA #(!�020BK #EAYQ 0��10B8�ADSfF 3 #10�K � ! 163 Q 1 0�} 3 02!$#
8�A�StF 3 #�7 #1�@A ! 1B&¢) A # 0 #EHI7 #
� 7 !IK|
 7 �10 �"!LK�0�F 02!IK�02!$#~A�5 l &«V H�0Bs�K�0BF 0�!IKdA !IR(s2A ! #EH�0 �"!�� # �@7�R
K"7 #E7 F�A � !$# 1�& V H�0 A !IR(s 0?>$F�� 0 161 �@A ! 1 	wH��@8�H !�020BK #4A Q 0 3 F�K"7 #10�K �"! 0�7G8�H � # 02�47 # �kA ! A�5 #EH�0
!IA !LR"�"!�0�7 �wADF�#1�@S �@j�7 # �kA !x7 �10 #EH�0;yG7�R 3 0 1 A�5 > �� �10 �  ,2 � % 	wH��k8�H 7 �109StA 1 #ER(sxj20��4A 0±>L8�0�F�#+5�A � 1 ADS 0
5 0!	 yG7�R 3 0 1�&mV H�0?sx8�7 !xQ 0;8BADSfF 3 # 0BK � 0�8 3 � 1 �ky 0BRks � !x7�5�7 1 #�	i7�s � 1 020"� '
� % &
� 1 7 ! �@R@R 3I1 #1�E7 #1�@A !�A�5 #EH�0r5�A �4S 02�6Rks�K�0 1 82� �@Q 0�K!7�R@CDA �1� #4HIS � 	�0�8�A ! 1 �@K�02�~H�0��10 #�	«A�Q 02!L8�HIS 7 �4P 1
	wH��k8�H�8�A ! 1 � 1 # �"! 143 � 5�7�820 �10�8BA ! 1 # � 3 8�# �kA !!5 �6ADS #�	«A 1 0*# 1 AG5iF�A �"!$# 1 	wH��k8�H 7 � 0 � 0 1 F 0�8*# �(y 0�R(s A�5
! 3 SrQ 02� '�%D%D%$' 7 !IK '�%��D�D� � / 0�0 O �kC ' 7 !IK O �kC & M % & , 0|FIRkA # �"! O �@C & % 7 !IK O �kC & T #EH�0
8�A �1�10 1 F�A !IK�� !IC �10B8�A ! 1 # � 3 8�#10�K 163 �65�7�8�0 1B&

l



−1

−0.5

0

0.5

0
0.2

0.4
0.6

0.8
1

0

0.2

0.4

0.6

0.8

1

O �@C 3 � 0 'D�0'�%D%�%$' K"7 #E7fF�A �"!$# 1

−1

−0.5

0

0.5

00.20.40.60.81

0

0.2

0.4

0.6

0.8

1

O �@C 3 � 0 %$�m, 0�8�A ! 1 #1� 3 8*# 0�K 143 � 5�7�820

� ��� & ���6� % � &)% �¤� 5�� � �-5Q!�#��� 8 é�
)ê	
 � �°ì � 
)÷�÷�ìÓû ;���� O ��ðXôLìöû 
¾ðYêBîN�Gìt÷óî°ï ðXôLì��RLÈìtõÈñ �ÈïRO)ð×íLê	O ;��¶ìÓû
, 0 	¢7 !$# #EA 1 HIA
	 HIA
	 #EA~7 141 0BSrQIR 0�#EH�0¢St7 # � �@820 1 � !�� '�M %��"! FI7 �E7�RkR"0BR & , 0 3I1 0�#EH�0¢S 7 #1�1� > �

D D
#4A

K�0 1 82� �@Q 0+A 3 �¢7�FLF��4A�7G8�H27 !IK !LA # 0 #EH"7 # #EH�0-A #4H�02�«S 7 # �1�k820 1 8�7 ! Q 0~7 161 0BSrQIR"0BK �"!t7 1 �@S �@R�7 � 	i7�s &
V H�0~A �4K�0��¢A�5 �

D D
� 1 1 St7�R@R�Q 3 # #EH�0+K�� 0t8 3 R #�s � ! � # 1 8BADSfF 3 #�7 # �@A ! � 1 #EHI7 #7� # � 1 8BADStF 3 #�7 #1�@A !I7�R@R(s

y 0��6s 0±>$F 0�! 1 �(y 0 #EAx8�7GR@8 3 R�7 #10 0By 02� s 1 � !ICDR"0 02!$# � s A�5�� # & -/! 5�7�8*# � 5�A � 0�7�8�H 02!$#1�6s � 1 0�0 � %�� % % � 	�0
H"7�y 0 #4A 8�A�StF 3 # 0r7 143 S 4 ��98�: A�y 02�J7�RkR�KI7 #�7 F�A � ! # 1�&-V H"7 #JSt7�P 0 1 � #Yy 0��6s # �@S 0;8�A ! 163 S �"!IC �(5
	�09H"7�y 0 7 R�7 �4C 0 ! 3 S Q 0�� � ` ' A�5�K"7 #E7�F�A � ! # 1�&

�
D D
�3� ,../ 4 �� 8�: > � : : �.� �87 �9� � � : � % "$"$" 4 ��98�: > � : 6 �.� �87 �<���<� : � %

&&& &&&

4 ��98�: > �6 : �.� �87 �<���<� : � % "$"$" 4 ��98�: > �6E6 � �6� 7 �9� � � : � % 24335 � %�� %

, 0;8�7 !�F"7 � #1� #1�@A ! #4H�0 �"!IK��@820 1[�j� �! XiX=X  � �"!$#EA�� 163 Q$u �"!IK��k820 1 
 
 �
� �! XiXiX  �	�R��
 C	D�


 8�: 
 
 X � MD� %

V H�0��10B5�A �10 � 	�0:H"7�y 0 #EH�0J5�ADRkR@A
	 �"!IC 1 �@SfFIR 0 143 SfSt7 # �kA ! ����98�:�
 �Y� 
 C	D�

 8�:

�+������ 
 +MX � ML' %

v



−0.2
0

0.2
0.4

0.6
0.8

1

0.2

0.4

0.6

0.8

1

−0.5

0

0.5

1

1.5

2

O �@C 3 � 0 ML�0'�%����D� K"7 #E7fF�A �"!$# 1

−0.2

0

0.2

0.4

0.6

0.8

1

0

0.2

0.4

0.6

0.8

1

−0.5

0

0.5

1

1.5

2

O �@C 3 � 0 TI�m, 0�8�A ! 1 #1� 3 8*# 0�K 143 � 5�7�820

V H"7 #rS 0�7 ! 1 #4H"7 # 7GR@R F��4A�820 141 A � 1�� ��� 7 
 � � �_ X=XiX  � � ' 8�7 ! 8�A�StF 3 # 0 1 �@S 3 R #�7 !�0�A 3I1 Rks #4H�02� �
A
	 ! 0�! #1�1� 0 1 7 !IK|7�5 # 02� 	i7 �4K 1 	 0 !�020BK|A !IR(s #EA 143 S 3 Fd7�RkR
R@A�8�7�R[A 3 #EF 3 # 1 � !xA �4K�0�� #4A H"7�y 0 #EH�0
CDRkADQ"7�R �10 163 R # &

���/6 þÈôRO/ê�ð�õ'ìt÷!�GêBî°íÈðXîNO/ï OQ�aK:ì��/ìÓï ;¤ìtê	P)ñ�� 
)ê����R
)êXõÐð 
 �NPQOWêBî¿ðYô'û
O A � 0�7 1 0 A�57�10B5 0��10�!I820 � 	 0.	i7 ! # #EA �10�8�7�R@RmH�0��10 #EH�0 = 0By 0�!bQ 0��4CGu{z|7 �4} 3 7 �4K�# � 1 0�0 � '���� %J5�A � #EH�0
�10 1 ADR 3 # �kA !�A�5�F��6ADQIR"0BS � %�v % &w= 0�# 3I1 K�02!IA # 0 Q�s���� l % #4H�0;y 0�8*#EA �Y5 3 !I8�#1�@A ! 	wHIA 1 0 8�A�StF�A !�0�! # 1
7 � 0 � � � l % �

��� l % � � � : � l %  �
D
� l %  XiX=X  � � � � � � l % � X � M�% %

V H�0f8�ADSfF�A !�02!$# 1 AG5�#4H�0 3 !IP !IA
	 ! l 	 �@RkR Q 0fK�02!IA #10�K^Q�s
	 � � & 0 & l � ��	
D
 XiX=X  	 � % 	wH�02� 0
� � �� &.( ��� (�` ' % ` � &.- ��� -
`#' % &�� � l % 	 �kR@R 1 #�7 !IK�5�A �7#EH�09�D7�8BADQ���7 !�St7 #1�1�(>-	wHIA 1 0 0�!$# �1� 0 1 7 � 0

� � � � l % ��� � � � l %
� 	 �

, 0;K�0BW !�097�R 1 A�� � l % � � % 4 ��98�: � � � � l % � �
�



� ��\����q���b��� � �  I���[�� I��	����2�������G�]��_����
1 #10�F � � V 7GP 0 � : � ����� � '9� ��	 � ' 7 ! �"!�� # �@7�R l :
1 #10�F ' � / 0�# � � � 7 !IK�8�ADSfF 3 #10 � :-� � � � l : %
1 #10�F % � � ADSfF 3 # 0 � � �3� � � l � %  � � � � ��� l � % 7 !LK � � �3� � � � � & -a5� � � � � � 1 #EA�F � A #EH�02� 	 � 1 0:8�A�StF 3 # 0

� � � � �#: � � � � MDM %

1 #10�F M � / ADR(y 0 ��� � `�� � � % � � � �-� � 7 !IK�8�A�StF 3 # 0 � � �
D
�3� � � l � ` � � %

1 #10�F T � � ADSfF 3 # 0�
 � �3� � � � �
D
� � � % 
 � � :� � � ` D� ��� : � � � � : � % �1 #10�F � � -a5�
 � �
	 �Y1 0�# � � ��� � � 7 !IK CDA #EA 1 #10�F M�� A #EH�0�� 	 � 1 0 �Y1 0*#l � �

D
� l � ` � � 7 !IK � � �

D
� � � 
���&

1 #10�F l � / 0�#YP � P ` ' 7 !IK�CDA #EA 1 # 0�F %$&��� � é�
)ê	
 � �°ì � �MO/ûüí �Èð�
¾ðYî O/ï OQ��ðYôLì���

�MO ;'îN
+ï û�
¾ð�êBî L
V H�0 �D7�8�ADQ���7 !^S 7 # �1� > � � 1 A�5 1 �@j�0 � M � ` M %�� � &2V H"7 #9S 0�7 ! 1 #EH"7 # � #:HI7 1 � !!F��47�8�#1�@8�0�y 02� s
R�7 �4C 0 ! 3 SrQ 02�YA�5 �47 	 1 7 !IK|7f5 0 	 8�ADR 3 S ! 1�& , H�02! #4H�0 ! 3 S Q 0��-A�5pF�A �"!$# 1 Q 0B8�ADS 0:y 02� s�R�7 �6C 0 �
� #�� 1 y 02� s 8BA 1 #4Rks #EA 7 141 0BSrQIR 0J7 !IK 1 #EA � 0 #EH�� 1 St7 # � �(> & �~3 �¢S 0*#EHIA�K � 1 #EA�7 141 0BSrQIR 0~7 !IK 1 #EA � 0 � #
1 �kS 3 R #�7 !�0BA 3I1 Rks � 1 020 1 P 0�#E8�H � ! O �kC &0� % & , 0 8�7 ! 1 #1�@RkR[5�ADR@RkA 	 #EH�0r7�FIF��4A�7�8�H �"! 1 0�8*# �kA ! TI&(' 7 !IK
0�7G8�HXF��6A$8�0 161 A �-7 141 0�SrQLR"0 1 #4H�02� 0B5�A � 0 M �d8�7 �4K)� 
 
 % �4A
	 1�&

� � �

� :�

� D�

"$"$"

� 
 C	D�

� ��7 141 0�SrQLR"0�K�� 1 #4A �10BKXQ�sxF��6A$8�0 141 A � � %

� ��7 141 0�SrQLR"0�K�� 1 #4A �10BKXQ�sxF��6A$8�0 141 A � ' %

"$"$"

� ��7 141 0�SrQLR"0�K�� 1 #4A �10BKXQ�sxF��6A$8�0 141 A � � � ' %

O �kC 3 � 0 �$� � � 1 # � �@Q 3 #1�@A ! A�5:#4H�0:S 7 #1�1� > � � #EA #EH�0:F��6A$8�0 161 A � 1

-/! F��E7G8�# �k820 � � # � 1 F�A 141 �@QIR 0 #4H"7 # #4H�0 K�02� �kyG7 #1�@A !XA�5 #EH�0r5 3 !L8�# �kA ! � � � l % � 1 y 02� s K�� 0f8 3 R # �q1 A 	�0
3I1 0;W !�� # 0JK�� � 02�10�!I820 #4At7GFIF��4A�>��@St7 #10 � # 1 yG7�R 3 0 �

� � � � l %
� 	 Z �

� � � l ` ��� Z %���� � � l %
�

� M�T %

�



	wH�0��10r� Zg� � �! XiXiX  ��_ �'  ��! X=XiX  E� % #�7�P 0 1 A !LRksxyG7�R 3 0 ' 7 # #EH�0+^�u #EH 0�!$# �6s &�, 0r8�7 !|K�� 1 # �1�kQ 3 #10 #EH�0
y 0B8�#4A �-��� l % �"! � M�% %i7�SfA !IC #4H�0:F��4A�820 141 A � 1 �"!�#EH�0J5�ADRkR@A
	 �"!LC 	i7�s �

��� l % � ,.../ � :
� DXiX=X
� 
 C	D

243335 X

V H�0��10B5�A �10 � #4H�0:S 7 #1�1� > � 
 � 8�7 !XQ 0*	 �1� #1# 0�!xQIR@A�8�PDu 	 � 1 0:7 1��

� 
 � � ' � � 

� 	 D

� � � 

� 	 � � XiX=X � � � 
� 	 � ) X � M�� %

V H�0;8�ADSfF 3 #E7 # �kA !2A�5	#EH�0 02!$#1�1�"0 1 A�5 � 
 � 8�7 ! #4H�02� 0B5�A � 0:Q 0:KIA !�0 � ! � 1 #10�F 1 Qbs !IA # � !IC 5 �4ADS � M�T %
#EHI7 # �

� � 

� 	 Z �

� 
 � l ` ��� Z %�� � 
 � l %
�

X � MDl %����� é�
)ê	
 � �°ì � �MO/ûüí �Èð�
¾ðYî O/ï OQ��ðYôLì�û 
¾ð�êBî L���� 
+ïLõ ðXôLì �/ì �kð�OWê P��
) A
	 	 0w8�A ! 1 �kK�02��HIA
	 #EH�0wSt7 # � �(>�� � � ! #EH�0 �10BR�7 #1�@A !�� MDM %�8�7 !�Q 0w7 141 0�SrQIR 0�K �"! F"7 �E7�RkR"0�R &�) A #10
#EHI7 #r� � � 1 7 y 02�6s 1 S 7GR@RpSt7 #1�1�(>|8�A�StF"7 �10�K #4A � # 1J1 A 3 �48�0 1 � : � 7 !IK � � � 1 020 O �@C & l % &�, 0 !IA #10
#EH�0:5�A�R@R@A
	 � !IC 1 �kStFLR"0 � 0�R�7 # �@A ! �

� � � � � :� % : � � :� % ` � � D� % : � � D� % ` "$"$"$` � � 
 C	D� % : � � 
 C	D� % � M�v %
-/!fA �4K�0���#4A 7 141 0BSrQIR 0J� � � �10BR�7 #1�@A ! � M�v % 1 �kStFIR(s � !IK 3 8�0 1 #EH"7 #�0�7�8�H F��4A�820 161 A � � ��� 7 
 8�7 !t7 141 0�S uQIR 0 � # 1 A
	 !�� 
 � �3� � � 
 � % : � � 
 � % & � !IK�� � 	 �@RkR�Q 0 #4H�0 143 S A�5 7GR@R�R@A�8�7�R � 
 �G&~V H"7 #~8�7 ! Q 0 KIA !�0
5�A ���"! 1 #�7 !I8�0�	 � #4H�z ��- , 0BK 3 820 � % �(5 	 0 3L1 0;z ��-�#EA �kStFIR 0�S 02!$#�#EH�� 1 �@K�0�7 & V H�0 1 7�S 0 �@K�0�7 8�7 !
Q 097GFIFIR"� 0�K #4A #4H�0:8�ADSfF 3 #E7 # �kA !2A�5p� � � ! 1 # 0BF % Q�s !IA #1�"!IC �

� � � � :� � :� ` � D� � D� ` "$"$"$` � 
 C	D� � 
 C	D� � MD� %

� "

� � � � : � " � �

O �@C 3 �10 lL� / �kj20:A�5m� � ��� : � 7 !IK � �

'��



����� K OQ
)õ ;R
 �N
+ïR�tîÕïRP
-/!�A �4K�0�� #4Ad7�8�H�� 0By 0 7xCDA$A�K^F 0��65�A �6S 7 !L820 �10 143 R # � !!F"7 �E7�RkR"0�Rp8�ADSfF 3 #1�"!IC � � # � 1 K�0 1 � �E7�QLR"0 #EH"7 #
7�RkR�F��6A$8�0 161 A � 1 0±>�0�8 3 # 0;7�FIF��6A�>��kS 7 # 0�R(s #EH�0 1 7�S 0~7�StA 3 !$#0A�5�8�ADSfF 3 #E7 # �kA ! Q 0�8�7 3I1 0 #4H�0JCDA�7GR � 1
#EHI7 #��k5�	�0YS 3 R #1�@FIR(s #4H�0 ! 3 S Q 0��«A�5qF��4A�820 141 A � 1 Qbs #�	«A � #EH�0�!"	�0 0±>LF 0�8*#07�R 1 A #EH"7 #�#4H�0YF��4ADC �E7�S
0?>�0B8 3 #10 1 #�	 �k820J5�7 1 # 02� &
/ A 7 1 #4A 7�8�H�� 0By 0 #EH"7 #iR@AD7�KtQI7�R�7 !L82�"!LC � #EH�0 143 Q$u �"!IK��@820 1 
 
 � ! � MD� % 1 HIA 3 R@K HI7�y 0J7�FIF��4A�>��@St7 # 0BRks
#EH�0 1 7�S 0 1 �@j�0 & -/!�A #EH�0���	¢A �6K 1
� �(5 	�0;K�02!IA # 0

� � � % �3� 8�7 �6K)� 
 
 %  #EH�02!�� � � %�	wH��@8�H � 1 7 ! �"!$# 0BC 02�)! 3 SrQ 02��#EHI7 # 1 HIA 3 R@K;Q 0«7�R@SfA 1 #�#EH�0 1 7GS 0�5�A ��7�RkR ��� �! #"$"$"? � � 'D&
V H�0:5�ADR@RkA
	 �"!IC 1 # �47 # 0BC�sx8�7 !�Q 0 3I1 0BK #4At7G8�H��"0?y 0 #EH"7 #wC�A�7�R �� :-�3��� � ` '

� �  �
D
�3� � ` ' � � : " �

� 	wH�02�10�� �
	 1 #E7 !IK 1 5�A �7#EH�0;R@7 �4C 0 1 # � !$# 0�C 02� 	wH��k8�H � 101 St7�R@R 02�iA � 0B} 3 7�R�#EA � % &
� � � % � � � : �k5 � � � D  � :j` ' �k5 � � �

D
X

� 1 7 ! �kR@R 3L1 # �47 # �kA ! � �k5 	�0;HI7�y 0 �H`#'���'�%�M! ��D%D� K"7 #E7 F�A � !$# 1 7 !IK 	�09HI7�y 0 � � � F��6A$8�0 141 A � 1!�
#EH�02!�� � � % � '�MDl�lD� �k5 � � T 7 !LK�� � � % � '�MDl�vG� A #EH�0�� 	 � 1 0 &

� ��� & ���6� % � �4%'&)(�!�&W� � #�,�%

-/! #4H�� 1Y1 0B8�# �kA ! � 	 0 	¢A 3 R@KdR �@P 0 #EA 0ByG7�R 3 7 # 0 #EH�0 F 02�65�A �4St7 !I8209A�5�A 3 �-F"7 �E7�RkR"0�R
F��4ADC �47�S &-O �"� 1 # �
	�0 �"!�y 0 1 # �kC�7 #10 #EH�0 1 F 0�0�K 3 FXA�5�A 3 �07�RkCDA �1� #EHIS & , 0 � 0�8�7�R@R #EH�0JK�0?W !�� # �@A ! � 1 020.� '�l�� %«A�5 1 F 020BK 3 F
5�A �w7 F"7 �47�R@R 0�R �@SfFIR"0BS 0�! #E7 # �kA ! � !by�ADRky�� !IC �XF��6A$8�0 141 A � 1B�


 � �+% � � � 3 !$#1�@S 0~A�5 1 02� ��7�R[F��4ADC �47�S
� 3 !$# �kS 0JA�5�F"7 �47�R@R 0�R�F��4ADC �E7�S 	 � #EH �wF��4A�820 141 A � 1

-/! O �kC & v�� 	�0 1 HIA
	 C �E7�FLH��@8�7�R@R(s #EH�0 1 F 020�K 3 F�A�5�A 3 �pFI7 �E7�RkR"0BR$7GR@CDA � � #4HIS=#EA�C 0�#4H�02� 	 � #EH #4H�07�kK�0�7�R
1 F 020BK 3 F & , 008�7 ! !LA # �k8207#EHI7 # 	�0YHI7�y 0Y7 1 F 0�0�K 3 F.	wH��k8�H � 1 F��47�8�#1�@8�7GR@Rks;R �"!�0�7 � & -/!�A #EH�0�� 	¢A �4K 1!�
�k5 	�0 S 3 R # �kFIRks #4H�0 ! 3 SrQ 02�~AG5«F��4A�820 161 A � 1 Q�s #�	«A � #EH�02! #EH�0 # �@S 095�A � � 3 !�!��"!LC #EH�0 7GR@CDA � � #4HIS
� 1 7GR 1 A #�	 �k820J5�7 1 #102� &
/ 0B8�A !IKLRks � 	�0&	i7 !$# #EA � !by 0 1 # �@CD7 # 0 #EH�0 0 0f82�"0�!I8Bs � 1 0�01� '�l'�
'�� � % 	wH��@8�H � 1 K�0?W !�0�KXQ�s


 � �+% � � 
 � � %
�

-a5 #4H�0 0 0f82�"0�!I8Bs 
 � �+%Y7GFIF��4AD7�8�H�0 1+� #4H�02! #EH�0;F"7 �47�R@R 0�R[F��6ADC �47�S � 1w1 7 �@K #EA Q 0;Q"7�K|Q 0�8�7 3I1 0 � #
�10 � 0�8*# 1 7 1 R@A
	wKIA
	 ! � 1 020 � '�� � % & � A !$# �47 �1�kRks � 7 ! 0!0f82� 02!I8?s A�5 ' K�0�SfA ! 1 # �E7 # 0 7XCDA$A�K�F 02� 5�A � u
St7 !I820 & -/! V 7�QIR 0 '�� 	 0 CD7 #EH�0�� #4H�0 ! 3 S 02� �@8�7GR(� 0 143 R # 1 5�A � #4H�0 0 0t8��"0�!I8Bs & � 1 	�0 8�7 ! 1 0�0 � A 3 �

'D'



0

5

10

15

20

25

30

35

0 5 10 15 20 25 30 35

S
P

E
E

D
U

P

number of processors

speedup of our algorithm
ideal linear speedup

O �@C 3 �10 v$�m1 F 0�0�K 3 F

! 3 S Q 0��YAG5pF��6A$8 � 3 !$# �@S 0 0 0t8��"0�!I8Bs
' MD�D�L&<%�Mr1 0�8 'D&<���D�
% '�lL'D&NM�� 1 0�8 �L&<�D�D�
T vDv$&<v$':1 0B8 �L&<���L'
� M�v$&<%D�r1 0B8 'D&<��M�T
'�l '�v$&<��� 1 0B8 'D&k'��D�
M�% �L&NlL':1 0B8 'D&<����%

V 7�QIR"0 '�� 0 0f82�"0�!I8Bs

'�%



7�RkCDA �1� #EHIS 8�7 ! Q 0-8�7 #10�CDA � �@j�0�K27 1 H"7�y��"!IC CDA$A�KfF 0��65�A �6S 7 !L820YQ 0B8�7 3I1 0 #EH�0 0!0f82� 02!I8?s � 1 8BR@A 1 0 #4A
'D&
-/! V 7GQIR"0 %�� 	 00C�7 #EH�0�� #EH�0 � 3 !$u #1�@S 0 1 A�5+#EH�00F��6ADC �47�S 1 5�A � K�� ��0��102!$# ! 3 SrQ 02��AG5�KI7 #�7~A ! yG7 � �@A 3I1
! 3 SrQ 02�wA�5�F��4A�820 141 A � 1B& - #Y8�A !LW �4S 1 #EH�0;R �"!�0�7 � 1 F 0�0�K 3 F #EH"7 #�	�0;S 0�! #1�@A !�0�K 0�7 �6R"� 02� &
) A # 0 #4H"7 #i7�R@R #EH�0 ! 3 S 0��1�k8�7�R+�10 143 R # 1 	�02� 0~ADQ�#E7 �"!�0�K 5 �6ADS #EH�0 �i= � � � � H�0BS !�� #Ej�02� = � ! 3 > � R 3I1 u
# 0�� % 143 F 02�68�ADSfF 3 #102�7��� M�� %�7 !IK #EH�0 F"7 �47�R@R 0�R�F��6ADC �47�S 	¢7 1 �kStFIR 0�S 02!$# 0BK9Q�s 3I1 �"!IC~z ��- ��z 0 141 7�C 0
�p7 141 � !IC -/! #102� 5�7�820 ��1 020-� '�T �
'�������� % &

! 3 SrQ 02�wA�5�K"7 #�7 l�T F��4A�820 141 A � 1 M�% F��6A$8�0 161 A � 1 '�l F��4A�820 141 A � 1
'������<���D� %�'D& vGM�1 0�8 Tb%$&<�GT�1 0B8 ��v$&NlD� 1 0�8
%������<���D� TDML& %�� 1 0�8 ���$&UT�� 1 0B8 '�vD%$&N�DM 1 0�8
MD�����<���D� lDv$& %�v 1 0�8 '�%��L&N�DMr1 0�8 %���lL&UTDT�1 0�8
T������<���D� ���L&<����1 0�8 '�v�lL&<v�lr1 0�8 MGTb%$&<%�l 1 0�8
�������<���D� 'D'�lL& vG�r1 0�8 %D%D�$&NMD�r1 0�8 T�%D�$&<��� 1 0�8

V 7�QIR 0 %$� � 3 ! #1�@S 0 �"! 1 0B8�A !LK

� � 0��)0�&)% � !�& �

-/! #4H�� 1 KIA$8 3 S 02!$# � 	 0rHI7�y 0rA !IR(sx8�A ! 1 �@K�02�10BK #EH�098�7 1 0rA�5 7�	wHIADR"0 )+*-,-.0/�143 � 5�7�820 & , 0rFIR�7 !
#EA �"!�y 0 1 # �kC�7 #10 �"! #EH�0 !�0�7 �+5 3 # 3 �10 #4H�0r8�7 1 0rAG5 # � �@SfS 0BK )-*+,Y.0/X143 �65�7�8�0 W�#1#1�"!IC.	wH��@8�H � 1 H"7 1
SfA �10 � ! #102� 0 1 #1�"!IC�F��47�8�#1�@8�7�R
7�FIFLR"�@8�7 # �kA ! 1B&

� %L(�%L&+%L#�,�%'*

� '
� �+& K�0 . A�A � � � F��E7�8*# �@8�7�R[C 3 �@K�0 #4A 1 FIR"� !�0 1!��/ F�� �"!IC 0�� � ) 0!	�� A �6P �['���v�� % &
� %�� � &�� A � !�0Bs ��M � StA�K�0�R �"!IC 	 � #4H � � - / P 02� !�0�R�7 !LK #4A$A�R@P � # � ��ADH�! , �kR"0?s�� 1 A ! 1 � � H��k8�H�0 1 # 02� �

'��D��v % &
� M�� � H�0�S !�� #Ej20�� = �"! 3 > � R 3I1 #102� � �i= � � % & H$#1#4F � � ��	�	�	 & # 3 u�8�H�0�S !�� #4j & K�0 � 3 �4j �
� T��9.+& %�R 1 �7 141 02� � � FLF��4A�>��@St7 # �kA !JS � #��47 # �kA !"7�R 02! . u / FIR"� !�0	� 3 �6y 02! 3 !IK O R��7�8�H�0�! � ��H & � & #4H�0 1 � 1!�

� 0�F"7 � #ES 02!$#wA�5�St7 #EH�0BS 7 # �@8 1
� �J7 �4S 1 #E7�K�# ��'��D�D�$&
� ��� ° &�O 7 � �"! �"�¢3 �6y 0 1 7 !LK 163 �65�7�8�0 1 5�A �w8�ADSfF 3 #102�-7 �@K�0BKXC 0�ADS 0�#1�1�@8JK�0 1 �kC ! � � 8�7�K�0BS �k8 ��� 0 141!�

% !IK 0�K�� # �kA ! � . A 1 #4A ! �
'��D��� % &
� l��9,;&YO R 0�#48�H�02� � ���E7G8�# �k8�7�R:S 0�#4HIA$K 1 A�5�ADF�# �@S �@j�7 # �kA ! � ��ADH�! , �kR"0Bs
� / A ! 1
� % !IK=0�K�� # �@A !

� � H��k8�H�0 1 # 0�� ��'��D��v % &
� v�� � &�� A 1 8�H�0BP 7 !IK�� &�= 7 141 02� � ° � 3 !IKIR�7GC 02! K�0�� C 0BADS 0*# � � 1 8�H�02!f�J7 # 0�!�y 02�47 �4Q 02� # 3 !LC �DV 0 3 Q�!�02�

� / # 3 #1#4C�7 � # �['����D� % &

'�M



� ��� � & � & � �@St7�8�Pt7 !IK )9&$V A 3 H�020BK � � ! � ! #1�4A�K 3 8*# �@A ! #EAfz � -m5�A �i8BADSfF 3 #�7 # �@A !"7�R�S 0B8�H"7 !��k8 1
�
�"! � ��7 �E7GR@R"0BR�7 !IK!� � 1 # � �@Q 3 #10�K ���4A�820 141 � !ICx5�A � � ADStF 3 #�7 #1�@A !I7�R�z 0B8�H"7 !��k8 1B� / s 1 #10�S 1 7 !IK
V A�ADR 1
� 0BK &�.+& �9&��r&�V ADFIF�� !IC � / 7�>�0±u � ADQ 3 �4C �
'����D� % %GT u %D�$&

� ��� � & � 3 FIF � � FLF��4A�>��@St7 # �kA ! #EA�K"7 #E7�Q�s 1 FIR"� !�0 1 	 � #4H 5 � 020fP !IA # 1!��/ - � z � &�)Y3 S 0�� & � !I7�R &
'��'�") A &�% � '���v�� % M�%�� u M�T�ML&

� '���� � & �JA !�!IA 7 !IK �9&Y� H��(sDADP 3 �47 � � ! 7�FLF��4A�7G8�H A�59K�0 1 �@C !��"!IC 7 !IK 8�A ! #1�4ADRkR"� !IC�5 �10�0?u�5�A �4S
143 � 5�7�820 1 Q�s 3I1 � !IC )+*-,-.i/ Q�A 3 !IK"7 � s ° � 0�CDA � s F"7 #E8�H�0 1�& ��A 3 � !"7�RYA�5 � ADSfF 3 #102� � �@K�0BK
° 0BADS 0�# � �@8J� 0 1 �kC ! '�M��") A &"� � '��D��l % ��%D� u ��T��$&

� 'D'
� � &�= 7 3 � 02!$#6u ° 0�!ICDA 3 >;7 !IK z & z 0BP�H��@R"0?5 ��� F�# �@S �@j�7 # �kA !~A�5L7 )+*-,-.0/ �10BF��10 1 0�! #E7 # �kA ! �D� ADS�u
F 3 #102� � �kK�0�K�� 0 1 �@C ! %D���") A &
'�' � '��D�DM % lD�D� u v$'��L&

� '�%�� � &I) 02�@K�02� �LVJ& �J7�y�� 1 7 !IKXz &', A�A � � F 02! ° = F��4ADC �47�SfS � !IC9C 3 �@K�0 � � KLK�� 1 A !$u , 0 1 R"0?s F 3 Q�u
R"� 1 H�� !ICr8�A�StF"7 !bs � , 0�7�K�� !IC �['��D��T % &

� '�M�� � &") A�820BK"7�R�7 !LK /�& , � �@CDH$# �I)-3 S 02� �@8�7GR � F�# �kS �kj�7 #1�@A ! �I/ F��1�"!LC 02� / 0��1� 0 1 �"! � F 02�E7 # �@A ! , 0±u
1 0�7 �48�H � ) 0!	�� A �6P �
'��D�D� % &

� '�T�� � &�/�& ��7�8�H�0B8�A � � 3I1 0���� 1 C 3 �@K�0 #4A z � - ��V 0�8�H�!��@8�7GR	� 0�F�A � # � � 0�F"7 � #ES 02!$#wA�5�St7 #EH�0BS 7 # �@8 1
�
* !��(y 0�� 1 � #�s2A�5 / 7 ! O �E7 ! 1 � 1 8�A ��� 7GR"�k5�A �1!��@7 ��'��D�D�L&

� '���� � &�/�& �p7G8�H�0�8BA � �p7 �47�R@R 0�R�F��6ADC �47�StS �"!LC1	 � #EH z ��- � z�A �4C�7 ! �:7 3 5�St7 !�!3� / 7 ! O �E7 !L82� 1 8�A �
'��D��v % &

� '�l�� /�&", 7�C 1 K"7�R"0 � �p7 �E7�RkR"0�R�F��4A�C �E7�SfS �"!IC � zX8 ° �47
	iu � �kR@R�� ) 0 	�� A �4P �
'����L' % &
� '�v��;VJ& / 8�H �3 #Ej�0 � � � 1 P�� 0�#10�� 3 7�K��47 #ES � # # 0BR�7�FIF��4A�>��@St7 # �kA ! K 3 �68�H / FIR"� !�0 1 S � #95 � 02� 02! � !IA #102! �

��H & � & #EH�0 1 � 1!� z|7 #4H�0�St7 # �k8 1 5�7�8 3 R #�s � � �10 1 K�0�! ��'��D�D�L&
� '������9&b/ 8�H�	�0�#4R"�k8�P 7 !IK VJ&b/ 8�Hp�3 #4j20 �$= 0�7 1 # 1 } 3 7 �10 1 7�FLF��4A�>��@St7 # �kA !rQ�s 1 FIR"� !�0 1 	 � #EH 5 �10�00P�!LA # 1!�

. - V MD�'�") A &"M � '��D��� % MDlL' u MD��TI&
� '���� � &��p&�� HI7 !IC;7 !IK =�& �;&b� H�0�! �L) A !ISfA !IA #4A !�0 = 0?y 02!bQ 02�6CGu z|7 �4} 3 7 �6K�#i7GR@CDA � � #4HIS 1 7 !IK #4H�02� �

8�A !�y 02�4C 02!I8�0-7 !"7�Rks 1 � 1
� ��A 3 �1!I7�R$AG5�A�F�# �kS �kj�7 #1�@A ! #EH�0�A � sr7 !LK�7�FIFIR �@8�7 # �@A ! 1p�D%'��) A &�% � '��D��v %
MD�DM u TI'��L&

'�T



� ´¶µ�ªE³W´¶¯º´¶¹ºª¼®+¯²­�´¶µ~ª���ÞuÌ�������®¿ªE³°¯ºª¼®��
	�
 Æ 	�

� Î���À~­�ªE³°´EÎ��+¬¨¸�À~®¶´7¹º¬�«EÂ¨¹k·~³¶¬¨¸�¹²ª¼»
ªE³°³¶¬¨³Åª¼®¿´¶¯²»
Â6´¶¯º¬S­c½�¬¨³�Â�®¶¯²­�ÁSÀ~¹ÉÂ6³°¹ºÄ�·YªE³¶´¶À�³¶¸Yª¼±:·�³¶¬¨¸�¹ºª¼»
¬S­

Â¨­~¯²®¿¬¨´¿³°¬¨·�¯²«7Ö�­~¯º´¿ª�ª¼¹²ª¼»'ª¼­o´+»
ª¼®¶µ�ª¼®EÎ��oÂ¨­[À�Â6³¶Ä�� 	�	�
 Î
	�
 Æ 	 � � Î���À~­�ªE³¶´EÎ��x­�¬¨´¿ª7¬S­�´¶µ~ªWª¼­�ªE³¶Á¨Ä
­~¬¨³°»ù½�¬¨³aÂÐ®¶¯²­~ÁSÀ~¹²Â6³°¹ºÄÈ·YªE³¶´¶À�³¶¸Yª¼±'»'¬�±�ª¼¹~·�³¶¬¨¸�¹ºª¼»zÎ��SÂ¨­ÏÀ~Â6³¶Ä

� 	�	�
 Î
	�
 Æ 	 ����Î Æ��~Î ���¬¨³¶Ñ¨ª¨ß��ÈÎ_Ì-À~«Õµ�ªE³¼ß���Î���³¶ª¼¯! S¯ºÁ�Î#"a¯²­"Ì¾ª¼¯º´¿³°Â6Á�Û¼À~³%$IÂ6´¿ªE³°¯²Â¨¹º·�Â6³ÕÂ¨»'ªE´¿ªE³°¯²±�ª¼­[´¶¯ºÖ~Ñ6Â6´¶¯º¬S­�¸Yª¼¯

Ö�­~¯º´¿ª¼­�ª¼¹ÉÂ¨®¿´¶¯²®¶«Õµ�Ær·�¹²Â¨®¿´¶¯É®¶«°µ�ª¼­'&GªE³¶ÛEªE³¶³°À~­~Á¨ª¼­�±~À�³Õ«°µ(�7­~Â¨¹ºÄ�®¿ª�¯²­~µ~¬S»'¬¨Á¨ª¼­�ªE³)&GªE³°®°«°µ~¯ºªE¸�À~­�ÁS®¿½�ª¼¹²±�ªE³
»
¯º´)*7¯²¹º½�ª�±�ªE³WÞ+"�$1Î�Þ�ªE¸~³ÕÀ~Â6³,� 	�	�
 Î

	�
 Æ 	.- ��Î��ÈÎ/� �¬S»'ªE³¼Î10kªE³°«M¬S¹²Â6´¶¯º¬S­Bß��+ª¼­�¬¨³Õ»
Â¨¹²¯ºÛ¼Â6´¶¯º¬S­�Â¨­~±�´¶µ~ª32�À~Â¨­o´¶À�»LÆ4*/Â¨¹É¹65_³°Â¨­~®°¯º´¶¯º¬S­XÎ�Þ~ªE¸~³°À~Â6³¶Ä
� 	�	�
 Î

	�
 Æ 	87 ��Î�"a¯²¹²»'ª¼®Eß9��Î��ÈÎ9� �¬S»'ªE³¼ß�à7Î:��«°µÏÀ~®¿´¿ªE³ ß�$1Î;��«°µ~³¶ª¼¯º¸YªE³¼Î+5)Êa¬'Â¨­~±�»'¬¨³°ª7¯²­[´¿ªE³°Â¨«M´¶¯²­~ÁÐ·�Â6³¶´¶¯²«E¹ºª¼®¾Â6´
Â
»'ªE´¶Â¨¹ÚÆË¯É­~®¶À~¹²Â6´¿¬¨³)´¿³ÕÂ¨­~®¶¯º´¶¯º¬S­BÎuÞ~ªE¸~³°À~Â6³¶Ä(� 	�	�
 Î

	�
 Æ 	8<�= Î9$I¯²«°µ~Â6ª¼¹rÎ>��¬S­o´¶¯É­[À~À�»
®¿´¶µ�ªE¬¨³¶ªE´¶¯É®¶«°µ�ª � ³°À~­~±�¹²Â6Á¨ª¼­
À~­~±bÂ¨¹ºÁ¨¬¨³°¯º´¶µ�»
¯²®¶«Õµ�ª+Ì¾ª¼µ~Â¨­~±~¹²À�­�Á�Ô¨¬S­¤Â¨À~®pÆ
Á¨ªEÊ �Â¨µ~¹º´¿ª¼­?0t³¶¬¨¸�¹²ª¼»'ª¼­z±�ªE³WÂ¨®¶®¶¬¨Û¼¯²¯ºªE³¶´¿ª¼­:Þu¹²¯²ª@ ¨´¶µ�ªE¬¨³°¯ºª¨Î�$ �Â6³¶Û�� 	�	�
 Î

	�
 Æ 	BA ��Î�Ì¾ª¼À~«Õµ~¹ºªE³¼ÎC�×·~³¶ª¼«M¬S­�±~¯º´¶¯º¬S­�ªE³/½Ù¬¨³�®¿¬S¹²ÔÏ¯²­~Á
´¶µ�ªL¯²­~­�ªE³/·~³¶¬¨¸�¹ºª¼»ö¬¨½t´¶µ�ªÐ·�ÆrÔ¨ªE³°®¶¯²¬S­�¬¨½G´¶µ�ªLÞ+"�$1ß
0uÂ6³¶´)DEDÓÆaÂ¨¹ºÁ¨ªE¸~³°Â¨¯É«�»ÈÀ~¹²´¶¯ÚÆrÁ¨³°¯²±¤·~³¶¬Ï¬¨½ ÎF$�Â6³°«ÕµG� 	�	�
 Î

	�
 Æ 	8H ��Î~Ì¾ª¼À~«°µ�¹ºªE³¼ß:�ÈÎI$:ªEÄ¨ªE³ Î��J0-àaÆ40�$K�.�/±;* Ô 
 Î 	 Æ�0Ó³¶¬¨Á¨³°Â¨»
»
ªE³�L ®M$IÂ¨­[À~Â¨¹rÎ�$�Â6³Õ«°µG� 	�	�
 Î
	�
 Æ 	 � = ÎI$�¯É«°µ~Â6ª¼¹ ßN$iÎI�Ï·�³°¯²­�ÁS»
Â¨­�­XÎ�OXÀ�³+­[À�»'ªE³°¯²®¶«Õµ�ª¼­?��¯²»ÐÀ~¹²Â6´¶¯²¬S­¤±~ª¼®P&GªE³°®¶Â6Á¨ª¼­~®7±~À�ÑÏ´¶¯²¹ºªE³)»'ªE´¶Â¨¹É¹²¯²®pÆ

«°µ�ªE³/©"ªE³¶Ñ�®¿´¿¬.Q�ª�RS�/¹²Á¨¬¨³°¯º´¶µ~»
¯É®¶«°µ�ª�Ì¾ª¼µ~Â¨­~±�¹²À~­�Á'À~­~±�&GªE³°ÁS¹ºª¼¯²«°µ�®¿³¶ª¼«°µ�­[À~­~Á¨ª¼­ITÕÎ�$ �Â6³¶Û�� 	�	�
 Î
	�
 Æ 
@	 Ì7Î�*Wª¼¯É­�³°¯²«ÕµXß���Î�U7¯²«EÂ¨¯²®¿ª¨Î3U7¯º´¶®¶«Õµ�ª�»'¬¨³°´¶Â6³�Ö�­~¯²´¿ªÐª¼¹²ª¼»'ª¼­o´È»'ªE´¶µ�¬�±"½Ù¬¨³È´¿³°Â¨­~®¶»�¯²®¶®¶¯º¬S­c·~³°¬¨¸�¹ºª¼»
®

ÊW¯º´¶µz®¶¯É­�ÁSÀ~¹²Â6³°¯²´¶¯ºª¼®EÎ�$�Â6³°«ÕµG� 	�	�
 Î
	�
 Æ 
�
 5�Î:�/·�ª¼¹rßI��Î � ³¶¬S®¶»�Â¨­Xß;0kÎ;�'Î;�o¯²»
Â¨«¶Ñ�ß;�ÈÎI$�ªEÄ¨ªE³¼Î��VU/ªEÊW$:ªE´¶µ~¬Ï±�¬S¹²¬¨Á¨Ä¤½�¬¨³,�7­~¯²®¶¬¨´¿³¶¬¨·�¯²«X$�ª¼®¶µ

�+ªEÖ�­~ª¼»'ª¼­o´+Ì-Â¨®¿ª¼±G�W·Y¬S­'"Ó³¶³¶¬¨³ � ³ÕÂ¨±~¯ºª¼­[´¶®EÎ�$IÂ6³°«°µK� 	�	�
 Î
	�
 Æ 
 �xÞ¾ÎN�Ïª¼¯º½�ªE³¶´Eß�©�Î;�+ª¼µ~»:ÎMRS"Ó±~®EÎYT���ª¼¹ºª¼«M´¿ª¼±?�7®¿·Yª¼«M´¶®)¬¨½Óà-¹²À~®¶´¿ªE³/à¾¬S»'·�À�´¶¯É­�Á�Î>$�Â6³°«ÕµG� 	�	�
 Î
	�
 Æ 
 ����Î:$�ªEÄ¨ªE³¼ß:5�Î:�Ï´¿ª¼¯²±�´¿ª¼­BÎ�D »'·�³¶¬ Ô¨ª¼»'ª¼­[´¶®)Â¨­~±�"GÇ�·YªE³°¯²»'ª¼­[´¶®a¬S­b´¶µ~ªÅÌ¾³°Â¨»È¸�¹ºª[Z�0uÂ¨®¶«E¯ÉÂ6Ñ#5aÄ[·Yª�à �

½Ù¬¨³/»
¯ÚÇ�ª¼±(0t³¶¬¨¸�¹²ª¼»
®)¯²­("Ó¹ÉÂ¨®¿´¶¯²«E¯º´ Ä¨ÎF�W·�³°¯²¹�� 	�	�
 Î
	�
 Æ 
\- �'Î:�WÂ6ÁSÂ6¸Ýß~©ØÎI�+ª¼µ~»zÎ-à�*,"]$?0FD^�:"ÓÜ�«E¯ºª¼­[´M$?0FD-½Ù¬¨³)&_D`�Ca��~à�DÕÎ:�/·~³°¯²¹�� 	�	�
 Î
	�
 Æ 
�7�= ÎÝÌ-Â¨¹ºÑQÂ¨­�®¿ÑÏ¯rß_Þ¾Î6�Ïª¼¯º½�ªE³¶´Eß_©ØÎ��Wª¼µ~»zÎb0t³¶¬¨·Y¬S®¶¯²­~Á�ÂK�ÏÄÏ®¶´¿ª¼»c�Ï¬¨½�´ËÊ-Â6³¶ª�½�¬¨³�Â¨­d�~à]D Ær¸�Â¨®¿ª¼±e&_Df�

*/Â6³Õ±�Ê¾Â6³°ª¨ÎF�W·�³°¯²¹�� 	�	�
 Î
	�
 Æ 
�< ��Î~Ì¾ª¼À~«°µ�¹ºªE³¼ÎF5+µ~ªX$G5,�[ÆËÌ�0FgWÆr·~³°ª¼«M¬S­~±~¯º´¶¯º¬S­~ªE³)½Ù¬¨³/´¶µ�ª�·�ÆrÔ¨ªE³°®¶¯²¬S­z¬¨½_´¶µ~ª�Þ+"�$1ÎI$�Â Ä?� 	�	�
 Î
	�
 Æ 
hA ��ÎoÌ¾ª¼À~«Õµ~¹ºªE³¼Î�0t³°ª¼«M¬S­~±~¯º´¶¯º¬S­�¯²­�ÁÅ½Ù¬¨³a´¶µ�ªW·~ÆrÔ¨ªE³°®¶¯º¬S­'¬¨½X´¶µ~ªWÞ+"�$�¸ÏÄÐ¸�¯²¹²¯²­�ª¼Â6³Gª¼¹²ª¼»'ª¼­o´¶®¼Î�$IÂ¼Äb� 	�	�
 Î
	�
 Æ 
�H ��Î/$�ªEÄ¨ªE³¼Î10t³¶¬¨Á¨³°Â¨»�»'ªE³�L ®X$�Â¨­ÏÀ~Â¨¹u½�¬¨³��/±�Â6·~´¶¯ºÔ¨ª'Þu¯²­~¯º´¿ª1"Ó¹ºª¼»
ª¼­o´�à¾¬�±�ª3�J0¾àaÆ40]$i�.�7±XÎ%$IÂ¼Ä

� 	�	�
 Î
	�
 Æ 
 ��0kÎQà-Â¨¯²­Xßj$iÎ áÓÎhU/±�Â¼Ê-Â¨­~Â�ß���Îk�ÈÎh� �¬S»'ªE³ ß.$1Îj��«Õµ�³¶ª¼¯º¸YªE³¼Î/5+µ~ªt«M³°¯º´¶¯²«EÂ¨¹6ªMÇ�·Y¬S­�ª¼­o´Ý¬¨½[´¶µ�ªa¹º¬Ï«EÂ¨¹É¯ºÛ¼Â6´¶¯º¬S­

¹ºª¼­�Á¨´¶µ:Â6´W´¶µ�ª��/­�±�ªE³°®¿¬S­z´¿³ÕÂ¨­~®¶¯º´¶¯º¬S­z¯É­'� = ±~¯²®¿¬¨³°±~ªE³¶ª¼±�®¿ÄÏ®¶´¿ª¼»
®W¯²®)¹ÉÂ6³¶Á¨ªE³+´¶µ~Â¨­ 
 Î]�SÀ~­�ªl� 	�	�

	�
 Æ�� 	W� ÎF��À�­�ªE³¶´Eß]��Î>U7¯²«EÂ¨¯²®¶ª¨Î
OY¯ºª¼­�Ñ�¯ºªEÊW¯²«MÛMÆfOXµ[À]ªE³¶³¶¬¨³
ª¼®¶´¶¯²»
Â6´¿¬¨³°®'¬S­ëÂ¨­~¯²®¿¬¨´¿³¶¬¨·�¯²«�´¿ªE´¿³°Â¨µ�ª¼±�³ÕÂ¨¹+Â¨­~±

´¿³°¯²Â¨­�ÁSÀ�¹²Â6³)Ö�­~¯º´¿ªÅª¼¹ºª¼»
ª¼­o´W»
ª¼®¶µ�ª¼®EÎF�oÀ~¹ºÄb� 	�	�
 Î
	�
 Æ�� 

� Îm��À~­�ªE³¶´EÎC�ó·Y¬S®¿´¿ªE³°¯²¬¨³°¯�n D ªE³°³¶¬¨³/ª¼®¶´¶¯²»
Â6´¶¯º¬S­c½�¬¨³7Â�®¶¯²­~ÁSÀ~¹²Â6³°¹ºÄ¤·YªE³¶´¶À�³¶¸Yª¼±z³°ª¼Â¨«M´¶¯º¬S­"±~¯oQXÀ~®¶¯º¬S­·~³¶¬¨¸�¹²ª¼»�¬S­:Â¨­~¯²®¿¬¨´¿³°¬¨·�¯²«Å»'ª¼®¶µ�ª¼®¼ÎF�/À~ÁSÀ~®¿´M� 	�	�
 Î



	�
 Æ�������ÎP"a¯²¹²»'ª¼®Eß)�/À~±�¬S¹º½���ÎP� �¬S»
ªE³¼ß_$1ÎM��«°µ�³°ª¼¯º¸YªE³¼ÎóáB¬�«EÂ¨¹²¯ºÛ¼Â6´¶¯º¬S­ ·~³¶¬¨·YªE³¶´¶¯²ª¼®�¬¨½È´ËÊ¾¬�¯²­o´¿ªE³ÕÂ¨«M´¶¯²­�Á
·�Â6³¶´¶¯²«E¹²ª¼®)¯²­zÂ
ÒÏÀ~Â¨®¶¯ÚÆr·YªE³°¯º¬�±~¯²«W·Y¬¨´¿ª¼­o´¶¯²Â¨¹BÊW¯º´¶µzÂ
»'ªE´¶Â¨¹ºÆË¯²­~®¶À~¹ÉÂ6´¿¬¨³)´¿³°Â¨­~®¶¯º´¶¯²¬S­XÎF�ÏªE·~´¿ª¼»È¸�ªE³_� 	�	�
 Î

	�
 Æ���� $iÎ �WÂ¨­~±�³Õ¯²Â¨­~Â6³°¯ºÔ¨¬S­[Ä¨Î+��´¿³¶ª¼­�Á¨´¶µ�ª¼­�ª¼±Ðà-Â¨À~«°µ[Ä�¯²­�ª¼ÒÏÀ~Â¨¹²¯º´ Ä/¯²­�Â¨­~¯²®¿¬¨´¿³¶¬¨·�¯²«G»'ª¼®¶µ�ª¼®ÝÂ¨­~±�Â6·~·�¹²¯²«EÂ6´¶¯º¬S­
´¿¬�Â¨­:ÂQÆr·Y¬S®¿´¿ªE³°¯²¬¨³°¯XªE³¶³¶¬¨³Wª¼®¿´¶¯²»
Â6´¿¬¨³+½�¬¨³W´¶µ~ª��Ï´¿¬¨Ñ¨ª¼®+·~³°¬¨¸�¹ºª¼»zÎ��ÏªE·�´¿ª¼»�¸YªE³M� 	�	�
 Î

	�
 Æ�� - 5+µXÎ'�/·Yª¼¹ ß6*ÈÎ6$1Î+�WÂ¨­~±�³Õ¯²Â¨­~Â6³°¯ºÔ¨¬S­[Ä¨ÎG�Ï´¶Â6¸�¯É¹²¯º´ËÄc¬¨½W±~¯É®¶«M³¶ªE´¶¯ºÛ¼Â6´¶¯º¬S­�®�¬¨½)´¶µ�ª(�Ï´¿¬¨Ñ¨ª¼®Ð·~³¶¬¨¸�¹ºª¼»ü¬S­
Â¨­~¯²®¿¬¨´¿³°¬¨·�¯²«Å»'ª¼®¶µ�ª¼®¼Î]�ÏªE·~´¿ª¼»È¸YªE³M� 	�	�
 Î

	�
 Æ�� 7 5+µXÎ��/·�ª¼¹rßB&ÐÎ�$�ª¼µ�³°»�Â¨­~­Xß = Î�©iÂ6´¿Ñ�¯²­~®EÎ��Ï´¿³ÕÀ~«M´¶À�³¶ª¼±�ª¼¯ºÁ¨ª¼­oÔ6Â¨¹²À�ªÅ»'ªE´¶µ�¬�±~®a½Ù¬¨³-´¶µ�ªÅ«M¬S»'·�À~´¶Â6´¶¯º¬S­
¬¨½k«M¬¨³Õ­�ªE³/®¶¯É­�ÁSÀ~¹²Â6³°¯²´¶¯ºª¼®a¯É­'� = Â¨­~¯²®¿¬¨´¿³¶¬¨·�¯²«Åª¼¹²Â¨®¿´¶¯²«�®¶´¿³°À~«M´¶À�³¶ª¼®¼Î � «M´¿¬¨¸YªE³,� 	�	�
 Î

	�
 Æ�� < 0kÎ�à-Â¨¯²­Xß�Þ¾ÎI$I¯²¹²±�ª¨ß���Î;��Î:� �¬S»'ªE³¼ßI$1ÎN��«Õµ�³¶ª¼¯º¸YªE³¼Î��7®¿ª�¬¨½u«E¹²À~®¿´¿ªE³/«M¬S»'·�À�´¶¯²­~ÁÐ½�¬¨³+´¶µ�ª��/­~±~ªE³°®¿¬S­
»'¬�±�ª¼¹Y¬¨½G¹º¬Ï«EÂ¨¹É¯ºÛ¼Â6´¶¯º¬S­XÎ � «M´¿¬¨¸YªE³_� 	�	�
 Î)à¾¬S­�½ ÎG¬S­Ià¾¬S»'·ÝÎ>0Óµ[ÄÏ®¶¯É«E®Eß:�/Â¨«Õµ�ª¼­ R � 	�	�
 TÕÎ

	�
 Æ�� A 0kÎBà)Â¨¯²­XßYÞaÎ/$I¯²¹²±�ª¨ß���ÎN�ÈÎ�� �¬S»'ªE³¼ß�$1Î���«°µ~³¶ª¼¯º¸YªE³¼ÎX�W·�·�¹²¯²«EÂ6´¶¯º¬S­�®+¬¨½a«E¹ÉÀ~®¿´¿ªE³�«M¬S»'·�À�´¶¯É­�Á�½�¬¨³�´¶µ�ª
�/­�±�ªE³°®¿¬S­�»'¬�±�ª¼¹�¬¨½k¹²¬Ï«EÂ¨¹²¯²Û¼Â6´¶¯º¬S­XÎ � «M´¿¬¨¸YªE³,� 	�	�
 Î�5_³°Â¨­~®¶Êa¬¨³°¹É±b�Wª¼®¿ª¼Â6³°«Õµ'UWªE´ Êa¬¨³°Ñ¤½�¬¨³+ÂL³¶ªEÔ�¯ºªEÊ
«M¬S»'·�¯²¹ÉÂ6´¶¯º¬S­�ª¼­o´¶¯²´¶¹ºª¼± � �+ª¼«Mª¼­[´,�Wª¼®¿ª¼Â6³°«Õµ = ªEÔ¨ª¼¹º¬¨·�»'ª¼­[´¶®7¯²­(0Óµ[ÄÏ®°¯²«E®���ß�R � 	�	�
 TÕÎ

	�
 Æ�� H gÈÎ¾©�Î � À~Â¨­XßM�ÈÎ)Þ�¬[ªE³Õ®¿´¿ªE³¼ß,�ÈÎ � ³°¯²»�»zß)��Î���ÎP� �¬S»'ªE³¼ß,$1ÎM��«°µ�³°ª¼¯º¸YªE³¼ÎW�f®°À�·YªE³°®¿Ä�»
»'ªE´¿³°¯²«
�/Ò�� R�¬S®¿·NT\R �����8T	�ºÆrªMÇÏ´¿ª¼­~±~ª¼±K*7À�¸~¸�Â6³°±z»'¬�±�ª¼¹YÊW¯º´¶µ�¸Y¬SÀ~­~±�Â6³¶Ä
Ö~ª¼¹²±�®EÎ � «M´¿¬¨¸YªE³,� 	�	�
 Î

	�
 Æ������'Î/"t·�·�¹ºªE³¼ß/*ÈÎ�*7Â6³¶¸~³¶ª¼«Õµo´EÎ�U/À�»'ªE³°¯²«EÂ¨¹G®¿´¶À�±~¯ºª¼®Å¬¨½)®¶µ~Â6·YªL¬¨·~´¶¯²»
¯²Û¼Â6´¶¯º¬S­"·~³¶¬¨¸�¹ºª¼»
®�¯²­�ª¼¹²Â¨®¶´¶¯²«E¯º´ËÄ
À~®¶¯²­~ÁÐÊ-Â¼Ô¨ª¼¹²ªE´pÆr¸�Â¨®¿ª¼±cÌ]"]$iÎIUW¬çÔ¨ª¼»�¸YªE³X� 	�	�
 Î

	�
 Æ�� 	 ��Î8$�ªEÄ¨ªE³¼Î>5+µ�ª-Â¨±~Â6·~´¶¯²Ô¨ª)Ö�­~¯º´¿ª¾ª¼¹ºª¼»'ª¼­[´G»'ªE´¶µ�¬�±�Ækà)Â¨­ÈÊ¾ª+®¿¬S¹ºÔ¨ª)Â6³¶¸�¯º´¿³°Â6³°¯²¹²ÄÅÂ¨«E«EÀ~³°Â6´¿ª�
'U/¬ Ô¨ª¼»'Æ
¸YªE³M� 	�	�
 Î

	�
 Æ�� 
 *�Î6*/Â6³°¸~³¶ª¼«°µ[´Eß���Î�0kªE³¶ªEÔ¨ªE³°ÛEªEÔ�ßF��Î6��«Õµ~­�ª¼¯²±�ªE³ Î��7­1Â¨±�Â6·~´¶¯ºÔ¨ª�³°ªEÁSÀ~¹²Â6³°¯ºÛ¼Â6´¶¯²¬S­i¸ÏÄ"·~³¶¬
�¿ª¼«M´¶¯º¬S­i½�¬¨³
­�¬S¯²®¿Äb·�®¿ª¼À~±~¬Ï±~¯ Q�ªE³¶ª¼­[´¶¯²Â¨¹�ª¼ÒÏÀ~Â6´¶¯º¬S­~®)¬¨½u­�ªEÁSÂ6´¶¯ºÔ¨ªÈ¬¨³°±�ªE³¼Î>U/¬ Ô¨ª¼»È¸YªE³C� 	�	�
 Î

	�
 Æ���� � ÎJU�Î � Â6´¶¯²«EÂ�ß:*ÈÎ9*7Â6³¶¸~³°ª¼«°µ[´EßJ��Î���«°µ~­�ª¼¯É±�ªE³¼ÎuáBª¼Â¨®¿´)®¶ÒÏÀ~Â6³¶ª¼®¾»'ªE´¶µ�¬�±~®a½Ù¬¨³-´¶µ�ªÅ«M¬SÀ�·�¹²¯É­�Á�¬¨½BÞ+"�$
Â¨­~±:Ì�"�$1Î;U/¬ Ô¨ª¼»È¸YªE³_� 	�	�
 Î

	�
 Æ�����5+µXÎM�/·Yª¼¹ ßI�ÈÎ Æ�$1Î/� �Â¨­~±~¯ºÁ�ß���Î;D^Î���¬S¹º¬ ÔNL ªEÔ�Î�à¾¬S»'·�À~´¶Â6´¶¯º¬S­�¬¨½]� = Ô¨ªE³¶´¿ªMÇ�®¶¯²­�ÁSÀ~¹ÉÂ6³°¯º´¶¯ºª¼®-½�¬¨³�¹²¯²­�ª¼Â6³
ª¼¹²Â¨®¿´¶¯²«E¯²´ËÄN�F"t³¶³°¬¨³)ª¼®¿´¶¯²»
Â6´¿ª¼®W½Ù¬¨³WÂ
Ö�­~¯º´¿ªÅª¼¹ºª¼»'ª¼­[´W»'ªE´¶µ~¬Ï±z¬S­:Á¨³°Â¨±�ª¼±:»'ª¼®°µ�ª¼®EÎ = ª¼«Mª¼»È¸�ªE³C� 	�	�
 Î

	 �çÆ 	�
 $iÎ:0kª¼®¿´¿ªE³ ÎaÌ-¯º¸�¹²¯²¬¨´¶µ�ªEÑ¨ª¼­�Û¼À�³)"Ó­[´ËÊ/¯²«¶Ñ�¹²À~­�ÁL·�Â6³ÕÂ¨¹²¹ºª¼¹ºªE³)�7¹ºÁ¨¬¨³°¯º´¶µ�»'ª¼­bÆaÌ-Â¨®¶¯²®¿³¶¬SÀ~´¶¯²­�ª¼­¤½ �À~³)��¬S»LÆ
»ÈÀ�­~¯ºÑ6Â6´¶¯º¬S­zÀ~­~± � ³°Â6Ö�Ñ�Î��oÂ¨­[À�Â6³,� 	�	 �ÏÎ

	 �çÆ 	 � $iÎ�0kª¼®¿´¿ªE³¼ÎC&Å¯²®¶À~Â¨¹É¯ºÛ¼Â6´¶¯º¬S­K5Ý¬Ï¬S¹²®/½Ù¬¨³�� = Â¨­~±e� = Þu¯²­~¯²´¿ª�"Ó¹²ª¼»'ª¼­o´C0t³°¬¨Á¨³°Â¨»
®/Æ)�/®¿ªE³hL ®C$IÂ¨­ÏÀ~Â¨¹ Î
�SÂ¨­ÏÀ~Â6³¶Ä(� 	�	 �ÏÎ

	 �çÆ 	 ��*�Î�*7Â6³¶¸~³¶ª¼«Õµo´Eß;$1Î���¬S­~¯ºÑ�ß���Î;��«°µ~­~ª¼¯²±�ªE³¼ÎGÞ~À~¹É¹ºÄ = ¯²®¶«M³¶ªE´¿ªÅ©iÂ¼Ô¨ª¼¹²ªE´ � Â¨¹ºªE³¶Ñ�¯²­(��«°µ~ª¼»'ª¼®EÎF�SÂ¨­ÏÀ~Â6³¶Ä
� 	�	 �ÏÎ

	 �çÆ 	.- � Î8��À~­~ªE³¶´EÎ6� ·Y¬S®¿´¿ªE³°¯²¬¨³°¯ÏªE³¶³¶¬¨³Gª¼®¿´¶¯²»�Â6´¶¯º¬S­'½�¬¨³Ó«M¬S­oÔ¨ª¼«M´¶¯²¬S­�±�¬S»
¯É­~Â6´¿ª¼±'·~³¶¬¨¸�¹ºª¼»
®k¬S­
Â¨­~¯²®¶¬¨´¿³¶¬¨·�¯²«
»'ª¼®¶µ�ª¼®¼ÎF$�Â6³°«ÕµG� 	�	 �ÏÎ

	 �çÆ 	87 *�ÎI*/Â6³¶¸�³¶ª¼«°µ[´Eß;��Îm��«°µ~­~ª¼¯²±�ªE³¼Îu©iÂ¼Ô¨ª¼¹²ªE´ � Â¨¹²ªE³¶ÑÏ¯É­?��«°µ�ª¼»
ª¼®+½�¬¨³,� = ÆËÌ]"]$iÎ�Þ�ªE¸~³°À�Â6³¶Ä�� 	�	 �ÏÎ
	 �çÆ 	8< ©ØÎ = Â¨µ~»'ª¼­Xßm*ÈÎN*7Â6³¶¸~³¶ª¼«Õµo´Eß���Î���«Õµ~­�ª¼¯²±~ªE³¼Î/à¾¬S»'·~³°ª¼®¶®¶¯º¬S­G5Ýª¼«Õµ~­~¯²ÒÏÀ�ª¼®/½Ù¬¨³ÅÌ¾¬SÀ~­~±~Â6³¶Ä(Dp­[´¿ªEÁ¨³°Â¨¹

"ÓÒÏÀ~Â6´¶¯º¬S­~®¾Æ � ·~´¶¯²»
Â¨¹Ýà-¬S»'·�¹ºªMÇ�¯º´ËÄb"Ó®¿´¶¯É»
Â6´¿ª¼®EÎF�/·~³°¯²¹�� 	�	 �ÏÎ
	 �çÆ 	BA ��Î � ³¶¬S®¶»
Â¨­XÎK�+¬¨¸�À�®¿´È¹º¬�«EÂ¨¹a·~³¶¬¨¸�¹ºª¼»üªE³¶³¶¬¨³Ðª¼®¿´¶¯²»
Â6´¶¯²¬S­1½�¬¨³ÐÂc®¶¯²­~ÁSÀ~¹²Â6³°¹ºÄI·YªE³¶´¶À�³¶¸Yª¼±"³¶ª¼Â¨«M´¶¯²¬S­�Æ

±~¯oQXÀ~®¶¯º¬S­¤·~³°¬¨¸�¹ºª¼» ¬S­�Â¨­~¯É®¿¬¨´¿³¶¬¨·�¯²«7Ö�­�¯º´¿ªÅª¼¹ºª¼»'ª¼­[´W»'ª¼®¶µ�ª¼®¼Î�$�Â Ä'� 	�	 �ÏÎ
	 �çÆ 	8H $iÎ;�Ï·�³°¯²­�ÁS»
Â¨­�­Xß�$1Î:��À~­~Â�Î+Dp±�ª¼­o´¶¯²Ö~ÑQÂ6´¶¯²¬S­b®¶«Õµ �Â¨±~¯ºÁSÀ�­�ÁS®¶»'ª¼«Õµ~Â¨­~¯²®¶«Õµ�ªE³)$�Â6´¿ªE³Õ¯²Â¨¹º·�Â6³°Â¨»
ªE´¿ªE³W»
¯º´

*/¯É¹º½Ùª�­~¯É«°µ[´¶¹²¯²­�ª¼Â6³¶ªE³ � ·~´¶¯²»
¯ºªE³ÕÀ~­�ÁS®¿Ô¨ªE³¶½ÍÂ¨µ�³¶ª¼­¤Â¨»öÌ¾ª¼¯²®¶·�¯ºª¼¹Y±�ª¼®)�W¬SÀ~®¶®¿ª¼¹²¯²ªE³M$:¬�±�ª¼¹²¹²®¼Î�$IÂ¨¯�� 	�	 �ÏÎ



	 �çÆ 	 � ��ÎGÌ¾ª¼À~«°µ~¹²ªE³¼ß���Î���«°µ~­~ª¼¯²±�ªE³¼ßaà7Î���«°µ[Ê¾Â6¸BÎ $IÀ~¹º´¶¯º³¶ª¼®¶¬S¹²À�´¶¯º¬S­]Êaª¼¯²ÁSµo´¿ª¼±�­~¬¨³°» ª¼Ò[À�¯ºÔQÂ¨¹²ª¼­~«Mª¼®'Â¨­~±
Â6·~·�¹²¯É«EÂ6´¶¯º¬S­~®EÎ>�SÀ�¹ºÄb� 	�	 �ÏÎ

	 �çÆ 
@	 0ÓµXÎ�à-Â¨¯²­Xß���Î6��Î+� �¬S»
ªE³¼ßF$iÎ+"+Î+�WÂ¨¯²ÑÏµXÎG�+ª¼­�¬¨³°»�Â¨¹²¯ºÛ¼Â6´¶¯º¬S­1Á¨³¶¬SÀ�·�Â6·~·~³¶¬SÂ¨«Õµ]´¿¬cª¼­�ªE³¶Á¨Ä]¹ºªEÔ¨ª¼¹
®¿´¶Â6´¶¯²®¿´¶¯É«E®+Â6´+´¶µ�ª�¯É­o´¿ªEÁ¨ªE³7Ò[À~Â¨­[´¶À~» *7Â¨¹²¹X´¿³°Â¨­�®¶¯º´¶¯º¬S­XÎ>�oÀ~¹ºÄb� 	�	 �ÏÎ

	 �çÆ 
�
 ��Î:"a¯²¹²»'ª¼®¼ß9��ÎJ�ÈÎ:� �¬S»
ªE³¼ß;$iÎI��«°µ�³¶ª¼¯²¸�ªE³ ÎkáÝ¬Ï«EÂ¨¹²¯²Û¼Â6´¶¯º¬S­�·~³¶¬¨·YªE³¶´¶¯ºª¼®¾¬¨½k´ËÊ¾¬�¯²­[´¿ªE³°Â¨«M´¶¯²­�ÁL·�Â6³°´¶¯²«E¹ºª¼®
¯²­zÂ
ÒÏÀ~Â¨®¶¯º·YªE³°¯²¬Ï±~¯É«)·Y¬¨´¿ª¼­o´¶¯²Â¨¹BÊW¯º´¶µzÂ
»'ªE´¶Â¨¹ºÆË¯²­~®¶À~¹ÉÂ6´¿¬¨³)´¿³°Â¨­~®¶¯º´¶¯²¬S­XÎ>�SÀ~¹ºÄ�� 	�	 �ÏÎ

	 �çÆ 
 � $iÎBáÓÎ/U/±�Â¼Ê-Â¨­~Â�ß���Î/��Î/� �¬S»'ªE³¼ß�$1Î���«°µ~³¶ª¼¯º¸YªE³¼Î1��«EÂ¨¹²¯²­�Á¤¬¨½a´¶µ~ª
áBªEÔ¨ª¼¹aà¾¬S»
·~³¶ª¼®¶®¶¯²¸�¯²¹²¯º´ ÄzÂ6´�´¶µ�ª
�/­�±�ªE³°®¿¬S­'$�ªE´¶Â¨¹ÚÆ Dp­~®¶À~¹²Â6´¿¬¨³,5Ý³°Â¨­�®¶¯º´¶¯º¬S­XÎF�ÏªE·�´¿ª¼»�¸YªE³,� 	�	 �ÏÎ

	 �çÆ 
 ��0ÓµXÎ�à-Â¨¯²­BßN��ÎN�ÈÎN� �¬S»'ªE³¼ß/$1Îm"WÎN�/Â¨¯ºÑ�µXÎ_�Wª¼Â¨¹ÚÆË®¿·�Â¨«MªÐ³¶ª¼­�¬¨³Õ»
Â¨¹²¯ºÛ¼Â6´¶¯º¬S­IÁ¨³¶¬SÀ�·"Â6·~·�³¶¬SÂ¨«°µc´¿¬�´¶µ�ª
Ò[À�Â¨­o´¶À~» */Â¨¹²¹Y´¿³ÕÂ¨­~®¶¯º´¶¯º¬S­BÎ>��ªE·~´¿ª¼»�¸YªE³,� 	�	 �ÏÎ

	 �çÆ 
\- ��Î��¨ª¼¹²¹ÉÂ¨¹ ß]"WÎ�*ÈÎ���Â¨¯É±~¯ ß�*�Î-Ì7Î � ªEÄ¨ªE³¼ß,��Î��ÈÎ�� �¬S»'ªE³¼Î � $IÂ6´¿³°¯ÚÇ $�¬Ï±~ª¼¹W½�¬¨³�� � � � ���
�
� � � ��
�
�
�Þ�³°Â¨«M´¶¯º¬S­�Â¨¹62ÅÀ~Â¨­[´¶À~» *7Â¨¹²¹��Ï´¶Â6´¿ª¼®¼Î]�ÏªE·~´¿ª¼»È¸YªE³,� 	�	 �ÏÎ

5+µ�ª�«M¬S»
·�¹ºªE´¿ª�¹²¯É®¿´-¬¨½k«EÀ�³°³¶ª¼­o´+Â¨­�±z½Ù¬¨³Õ»'ªE³+·~³¶ªE·�³°¯²­[´¶®¾¯É®+Â¼Ô6Â¨¯²¹²Â6¸�¹²ª�ÔÏ¯²Â
���	��

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


