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�
-�.�9 ;S=�;0��-'H0� 8
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M�>�H 8 . O = 8 � � �X13>�� I C =���>�. 8 9�> � 0 �
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� �%U ��	.U � G �PG ��	/L ����Q���*
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)2J(r�58-�%(+�A1? +H5041.�+3.�-3?	%[7B.w+�AB.�J(.�Ec+�7B5841.w%[7K)	!&:�;Qx=<

Algorithm U V3��XWV��7�w�VO������*�ZY\[D������Y�lj� ]X!

� <F>�58-F.�N�.�-��K7B5B41.0t_^i�=\cx*] 	�58?0G T +3.w+�AB.*7 T ?	/1.�-&52Ea%(+3'$)�7 	�.�'3+35B-�'�)�7B49%(+3'&41.�' 	�.�7B4j)�7D+3'
WM%(+�A�)2J(r�58-�%(+�A1?a`cb�d	\�x*]�l�'H+358-�.	+�AB.�'3.C-�.�' T J(+3'$%[7�+�AB.=)2+H+�-�%[/ T +3.�'*tfe=)�7B4�t�gw)2'3'35 	�%[)2+3.�4
WM%(+�A,7B5B41.*t�<

� <M��.�+ih=/|.$+�AB.�?	%[7�j�k�lnm t e0o t g m|)�7B4=J(.�+cpu/|.$?0)2f�j�k�l0t erq t g < S 58-�+F+�AB.$7B5B41.$ts^g��%[7K)
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+35 T 	�AB.�4�/D�K+�AB.	'3.�)D- 	�A�<s> +�%('$.�)2'3�g+35,'3.�.	+�A1)2+�+�AB.=)2J(r�58-�%(+�A1?�� S : 	�58?0G T +3.�' 	�58-H-�. 	�+3J(�9+�AB.
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� � ������� � � � &�1 �"� � � ��# 2 &(� �4= &(� � �#" ? � �  @"& + � #�� #�� � -/-V2 T � @ l � T��$# �$# � &  � ��T/6�� -78 &��  & ="�@S -�?
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 � ��T/6���� -78 �T@ � #F1�� ��r��  & =0= # � # - 1�? ) @ � � � � � #���� + 6�#�� #O1 � W"-3+ &  ���'? ) @ � ) & � 6 �	W @ �  � #�� W� #���� � 1
�������	��W�
�� � U W�� #F1��  I-5= T � � #F1��T@ ���P-5=1� 6 -5-5+ � l � l ' l , l � &�1 = F ="�'+"� 1 ="� 1 � -5+"�  &(��# - 1�� \ �A@ �
6 -/-5+ �4- 1 � &(#F1�� ' l ?4?4? l�H-5+"�  & ��# - 1�� ] ��T � @	&(���A@ � �0-/=1� 6 -/-5+ #F1 �  � &(� � � #F1 ��#QW � &�1 = �T@ � & J��  & r��
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���" � � 1�� + 6 &(� 8:-  ;2 ��@"& J��<2B-  � �T@"&�1 - 1 � 6 �4J � 6 -78 � & � @ �	� &�1 = �A@ �  �T8:-  ��= # ? �  � 1�� & �E� � ����6 &(� � 1 S
� # � �'? { � � &�1�� � -�="� ��# � 1 & ��� 1 �  &76�� � � � � @�# � @ #�� & � 6 � � -C2�� &(� �" � & �E� � ��� ��# 2��3- 1 = # ?%�  � 1��
6 �4J�� 6�� -78 2��'2B-� �� @�# �  &  � @ � ? { ��= #�����#F1 �
� #��A@  � & = � &�1 = �  #�� � � � �"�E� & � � � �A@ � � ��-/+"�  &(� # - 1�� &  �
# 23+ 6 �'2�� 1 � �4=\= # ? �  � 1 �;6 � &�1 = � -/2�� ��# 2�� � �A@�#�� = # ?%�  � 1 � � #��  �'2 &  �� & � 6 � ?

) @ � # ="� & -78 � � � ��� #�� � -D2�� & � �" � & 2��'2B-  v� & �E� � ��� #F1 = #  �E� �;6 ����� � � -�= #�����#F1 � � 2�� &(� �" � �
-78 �T@ � � & 2��V-/+"�  &(� # - 1 � � #��A@�&�1 = � #��A@ -� � & �E� � ����� -\2��'2B-  �� ? ) @ �C-5+"�  & ��# - 1��3@"& J �V= &(� &
="�'+"� 1 ="� 1 ��� � - �A@ �  � �A@ -
� 6 = �"� 1 - -5+ ��# 2 #QW &(��# - 1��'? > 1��A@ ��8:- 6Q6 - � #F1 � � �E� ��# - 1�� � �V="� � �  # �"�
�" # � E � �A@ � � � � ��� � - 2�� &(� �" � �A@ � & �E� � ��� � # 2 �\8n-� &��A@  � � 6 �4J�� 6 � & � @ � &  �� @�#�� �E� � �" � ? { �
� &�1�� � � �T@ � � � � � � ����&(�	&�1 #F1�� �  � ����#F1 � � -5- 6�� -�� 1 ="�  � � &�1 = � @"&(��# � �A@ �D2��'2K-  �� @�# �  &  �� @ �
&  � @�#�� �E� � �" � ? > 1 ="� �4=�� #�� # � +0- ����# � 6 � � -3="�4J #�� � &��  v� &�1 = �  � .-  & +0+" .- & � @ �T@"&(��& � � -/2 &(��# � &76Q6 �
� 1 ="�  ��� &�1 = ���T@ �,2��'2B-  �� @�# �  &  � @ � &�1 =D2 � &(� �" � # � � +"�  98:-  ;2 &�1 � � ?
� & � @ �,+ &  & 2�� � �  � D

������������� � �>6���� �! #��,@"&(� F�,
" �D� � � � = #  �E� � 2 & +0+"�4=�� 1�# � �4=�� & � @ �	� 6�#O1 � ��#QW �3-R8 �>F �D� � � � �
�A@ � �  # � � +0- 6 # ��� #�� {  #�� �@S �A@  I-
� � @�? ) @�#�� &  � @�#�� �E� � �" � � &�1 �"���4- 1���# ="�  �4= &�1 - 6 =�S ��� � 6 �
2��'2B-  �� &  � @�#�� �E� � �" � �#� � #�� -�? �  &�1 #F1 � �  � ����#F1 � � � ��� S � �4= � #O1 � � �4-/="� &�1 =\= &(� & �A@"&  �
�A@ � � & 2���� & � @ � ? ) @�#�� &  � @�#�� �E� � �" � # �B@"&  .="�  � - @"&�1 = 6 � � �E� & � � � � �Q� &�101 - � � 1 - � #O1
& =0J &�1 � � �A@ � ��#QW �,-R8 �A@ � � & � @ �H="�4= # � & � �4= � -�+#�" �<= &(� &0?

������������� � �>6���� �  #��D@"&(� &  " �D� � � � = #  �E� � 2 & +0+"�4=�= &(� & � & � @ �	� & �>F	" �D� � � � = #  �E� �
2 & +0+"�4= #O1�� �  ��K� ��# - 1 � & � @ � &�1 = 6�#F1 � � # W ��-78 �>F ��� � � � � �A@ � �  # � � +P- 6�# ��� #�� �  #�� �@S �A@  .-
� � @�?
) @ � &  �� @�#�� �E� � �" � #�� ��-/-5= � � ��� S � �4= � �E� & � � � @"&(� � � -�= # � ��#F1 � � &�1 = � 2 &76Q6 � & � @ � � � � - � �
� &�1 � � � #F1 ="�'+"� 1 ="� 1 �;6 � �A@ �,2 #���� � � =$��� � - #O1�� �  ��K� ��# - 1�� &�1 =C= &(� &P?
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 �>< �  y> �,@"&(� & � � - 6 �4J � 6 � & � @ � ? > �,@"& � - 1 S � @�# + & � F	" ��� � � � #F1����  ��K� � # - 1 � & � @ �	�
� S � & � &(��� - � # &(��# J�� � #��A@H6�#F1 � ��#QW �"-78 '�� ��� � � �'? > � @"&(� - 1 S � @�# + & � F	" �D� � � � = #  �E� � 2 & +0+"�4=
= &(� & � & � @ � � #��A@ 6 #F1 � � # W ��-78 '�� �D� � � �l? ) @ � �  #�� �3+0- 6 # ��� #�� �  #�� �@S �A@  .-� � @�? > �,@"& � &�1
�'& � �  1"&76 � & � @ �<-78 � ���	" S � � �D� � � � � �A@�#�� #���& = #  �E� � 2 & +0+"�4=I� & � @ �(� 1�# � �4= 8n-� = & � & &�1 =
�4-5="�	� #����
6 #F1 � ��#QW � #�� '�� �D� � � ��&�1 = �A@ � �  # � � +0- 6 # ��� #�� �  #�� �@S � & �'� ?

�*)�+, -� � � � � > �D@"&(� &�� � - 6 �4J � 6 � & � @ � ? > �D@"& � - 1 S � @�# + & '��	" �D� � � � � S � & � &(��� - � # &(��# J��
#O1�� �  ��K� ��# - 1 � & � @ �	� � #��A@ 6 #F1 � ��#QW �G-78 '�� �D� � � �'? > �D@"&(� - 1 S � @�# + & '��." �D� � � � � S � & �
&(��� -K� # &(��# J��,= & � & � & � @ � � #��A@C6�#F1 � ��#QW �H-78 'D� ��� � � �'? ) @ � �  #�� � +P- 6�# ��� #�� �  #�� �@S �A@  .-
� � @�?
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@"& J�� � � 1 ��# �02v> >>+" I- � � ��� -  � &(� '�'�' � @/W &�1 = &(� ' � �H� @/W  � � +"�E� ��# J�� 6 �	� �#� � �T@ � � �  ��K� � �" �
-78 �A@ �B2��'2B-  �� @�# �  &  � @ � #���� # 2 # 6 &  ? ) @ �  � &  � � � - 6 �4J�� 6 -78 � & � @ � �'? ) @ ���  ���U6 �4J�� 6 #��
�4-52�+0- � �4= �D� & �>F	" ��� � � � = &(� & � & � @ � &�1 = �>F	" ��� � � �'#O1�� �  ��K� ��# - 1 � & � @ � ? ) @ ��� & � @ �
6�#F1 � #�� '�� ��� � � �'? ) @ � � �E�4- 1 = 6 �4J�� 6 #���& � ���	" �D� � � � � 1�# � �4= � & � @ � ? ) @ ��� @"& J��U= # ? �  � 1 �
2 & #O1 2��'2B-  v� ? ) @ � � � � � -V+ 6 &(� 8:-  ;2 ��&  � #O1 � �  � � ��#F1 � � �E� & � � � � �J� &�1 #O1 J�� ��� # � &(� � @ - �
�A@ � 6 &(���<6 �4J�� 6 -R8 �A@ �32��'2B-� �� @�# �  &  �� @ �	� �A@ �32 & #O1 2��'2K-  ��	� & ? �E� ��� �A@ �3+ �  98n-� ;2 &�1 � � ?
) @�#�� �4-5232 � 1�# � &(��# - 1�� &  � �D�38 &  �2K-  � �'&k+ � 1���# J�� �A@"&�1 - �A@ �  �4-5232 � 1�# � &(��# - 1�� & 2B- 1 �
= # ? �  � 1 �<6 �4J � 6 � -78 �A@ �32��'2B-  v� @�# �  &  � @ � ? ) @ ���G2 & � 1�# 8c� �A@ �B- J �  &76Q6 +"�  98:-  ;2 &�1 � �B-78
&76 ��-� #��A@ 2 � � #��A@�& � 2 &76Q6k1 �02	�"�  M-78 & �E� � � � � � - 1 �T@ � @�# � @H6 �4J�� 6 -78 �T@ �(2��'2B-� �� @�# �  &  � @ �
� C &  .=�= #�� �� ?
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) @�#�� #�� � � � &76Q6 � &�1 - 1 S � @�# +C2��'2B-� ��	� �A@ �  � & = ��# 2�� � & �(� � - 1 �7� 6 -K� � ��� � 6 � &�1 = # ��#�� + # +"� 6�#F1 �4= ?
L J��  �� � # 2�+ 6 � � � ��� � -G2�� & � �" �	 � & = ��# 2�� &�1 = �  # � � ��# 2�� &(�'�A@ �0�  ���B6 �4J � 6 � & � @ � � &�1 �"�
="� ��# � 1 �4=�J �  ��nT#� # � � 6 � ?.- � � & �(� &�1 &   & �C-78 ��#QW ��/ &�1 = � �	 � & =���-  � � �  #�� �	� & � 6 - �'� -78
�A@ � � & 2�� ��#QW ��-78 �A@ � � & � @ � ?0- �o� 6Q6��A@ ��� & � @ � #F1�&�1 = � � # � �  &(� ��-5+"�  &(��# - 1�� � 1 - � 1�? ) @ �
& �E� � ��� � ��� - �A@ � &  � & � � 6 -K� � �T@ -
� 6 = @"& J���� 1�#�� &  �� ���  # ="� ? ) @ � � � ��� � -\2�� &(� �" � �  # � � ��# 2��
# � ��# 2 #Q6 &  ? ]
- � � �A@"&(� �  # � #O1 ��- 1 � + � &�1  ��T � #  � - �A@ �  H-5+"�  &(��# - 1�� - 1�� �K�E� � ����# J�� 6 �4J�� 6 -78
2��'2B-  �� @�# �  &  � @ �	� �A@�#�� ="�'+ � 1 = � - 1��A@ � �  #�� �\+0- 6�# ��� � � �4= 6 �4J�� 6 ��� 6 �4J�� 6:? K�#O1 � �P� �" � � 1��
+ 6 & � 8n-� ;2 � &  �3+ # +"� 6�#F1 �4=�� & �E� � ��� #O1 � � & � @ � 6 - � &(� # - 1�� �A@ -
� 6 =  ��T#� #  � 1 - ��# 2����"�E� & � � � # � - 1 �
��� �'+ #F1 �A@ �B+ # +"� ?
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