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,.-0/2143657398;:=<?>@80ACBD/CEGFIHKJMLON2P;Q?RDS4T.UVH2WYX[Z]\2ZOJ^\KSC_;SCN[`aF6bOH@\2J;bOXcSed=P;fgUhZOJ;HKJ�ij`;S4HlkmbnPpoqH@PpRIWn\2FDPpbsrt,ub
J;RDv;P;NlFD\2ZOT�wx\2ZOJ^\yH@PpRI_;S4HzUxLON2P|{OWOXcS4H"J	XcP;N2N[S4Xc\}ij`;S4HlkmbnPpo~J;bOH@��SCNyf�P;NzS4J;X[ZqFIbOH@\2J;bOXcS�d~P;f�U�r

� _;SCN2`�FIbOH2\2J;bOXcS�duP;fYJ;bM8l<��93�E�3D���;�9398;:�<?>@80ACBD/CE�U�ZOJ;H�JubnPpb|��S4T	LO\�`Kf�S4J;H2FDQYRIS�H@SC\�P;fOH@PpRIWn\2FDPpbYHC��{nS4bOP;\@S4{
����� d|��H[WOX[Z~\2ZOJ^\gJ;H2H@P|XCFIJ^\@S4{M�yFD\2Z}SC_;SCN2`}f�S4J;H2FDQYRISyH@PpRIWn\2FIPpb������ ����� d��l�n\2ZOSCN2SuF6H�J�bnPpb|��bnSCvpJ^\2FI_;S�N[J^\2FIPpbOJ;R
XcPpH@\C��{nS4bnP;\@S4{a  ��� dY¡[�m�lrz,ub0`Mf�S4J;H2FDQYRIS�H@PpRIWn\2FIPpb¢\2ZOJ^\yP;LY\2FIT	FD£CS4H�  ��� dO¡[�^�"FIH�XCJ;RIRDS4{=J;b¤8l<��93�E	�^B�5c8^B¦¥n�9398^:
f�P;NudY��{OS4bnP;\@S4{a§�¨ª© � � d��lru,�bqP;LO\2FIT}FD£4J^\2FDPpb=LYN2P;QYRDS4T�U«XCJ;bqS4FI\2ZnSCN�Q�S�J¬T	Jm­nFIT	FD£4J^\2FIPpb=LON2P;Q?RDS4T®P;NªJ
T	F6bOFIT	FD£4J^\2FIPpbeLON2P;QYRIS4T¯J;bO{¬{nSCL�S4bO{OFIbOv�Ppb}\2ZYFIHg§�¨ª© ��� d���FIH�Jtf°S4J;H2FIQYRDSyH@PpR6Wn\2FDPpb~\2ZOJ^\�S4FI\2ZnSCN�T}Jm­|FIT}FD£CS4H
XcPpH@\yP;N�T	FIbYFIT	FD£CS4H�XcPpH@\Cr
± `²L?FIXCJ;RIRD`;�|\2ZnS�f�PpRIRDP��yFIbnvtLON2P;Q?RDS4T	HgN2S4RIJ^\@S4{=\@P}U�ZOJ4_;S�L�PpRD`|bnPpT	F6J;R?\2F6TeS�H@PpRIWn\2FIPpbOHC³

´�µ SC\@SCNlT	FIbOFIbOv�FIf�J�vpFD_;S4bqFIbOH@\2J;bYXcS�d}FIHzJeRISCvpJ;RsFIbOH@\2J;bYXcS�P;f�U�r
´·¶ ZnS4X2¸|FIbnv=FIf�J¢vpFD_;S4b¹H@PpRIWn\2FDPpbº�}FIHKf�S4J;H2FDQYRIStf�P;N�JMvpFD_;S4b»FIbOH@\2J;bYXcS�d � \2ZOJ^\�F6HC�¼{nSC\@SCN[T}FIbOFIbnvMFDfg�¢����g� d��@�lr
´·½ FD_;S4b=d¬J;bO{¢Jef�S4J;H2FDQYRISªH2PpRD\2FDPpb¾�0�O{nSC\@SCN[T	F6bOFIbnvt\2ZnS�XcPpH@\ª  ��� dO¡[�^�lr
¿ P�J;R6R�P;f�\2ZnS4H2SKLON2P;QYRDS4T}H�J^N[SKS4J;H@`¬J;bY{M\2ZnS�ZOJ^N[{ObOS4H2H�P;f�UxJ^N[FIH@S4Hgf�N2PpTÀ\2ZnSKf9J;Xc\"\2ZOJ^\ ����� d|��FIHg_;SCN2`

RIJ^N[v;S�J;bY{q\2ZOSCN2SeFIHªbnP~¸|bnP��ybÁSCÂ}XCFDS4b²\K��J�`¾P;f�H2S4J^N[X[ZOF6bnv ����� d���\@PMÃYbO{aJ;bÁP;LO\2FIT	J;R�f�S4J;H2FDQYRIStH@PpR6Wn\2FDPpb�r
¿ L�S4XCFDÃ?XCJ;RIRD`;�;\2ZnS�P;LO\2FIT	FD£4J^\2FIPpbeLON2P;QYRIS4T	H���S��yFIRIRnXcPpbYH2FI{nSCNÄ��FIRIR|Q�SyJ;RIRnQ�SyÅuÆ)��ZYJ^N[{�r�Ç�ZOJ^\�{nP�S4H�FD\ÄT	S4J;b
f�P;NyJ;b¢P;LO\2F6T	FD£4J^\2FDPpbMLON[P;QYRDS4TÀ\@P	Q�S�ÅuÆ)��ZOJ^N[{�È

Ç]S	XCJ;ba_|FDSC��J;bÁP;LO\2FIT}FD£4J^\2FDPpbÁLON2P;QYRIS4TÉUVJ;HKJM{nS4XCFIH2FDPpbÁLON[P;QYRDS4T�Q²`ÁJ^\@\2J;X[ZOFIbOv¢\@P¢S4J;X[Z]LON[P;QYRDS4T
FIbYH@\2J;bOXcS	d¾J=N[J^\2FDPpbOJ;RÄÊ¬r ¿ P¢S4J;XlZ»F6bOH@\2J;bOXcSeP;fg\2ZnS	{nS4XCF6H2FDPpba_;SCN[H2FIPpb]P;f"UVFIH�JMLYJ;FDN � dY¡2Êe�lr}ËÌfgUÀFIHKJ
T	Jm­nFIT	FI£4J^\2FDPpb¾LYN2P;QYRDS4T¢��\2ZnS4b]FD\2Hª{nS4XCF6H2FDPpbq_;SCN[H2FDPpbaJ;H@¸|HC³ªÍt8�/c5ªd¹Î��^Ï;/}��ÐC/[�m5l3�AcBI/e5c8^B¦¥n�9398^:]�¾Ñ)3���Îº1[8m5c�
  � � dO¡[�^�MÒGÊÔÓ2rÔËÌfªUGF6HeJ]T	FIbOFIT}FD£4J^\2FDPpb»LON2P;QYRDS4T=�Ä\2ZnS4b�FD\2He{nS4XCF6H2FDPpbÔ_;SCN[H2FDPpb�J;H2¸�HC³qÍt8�/c5�d·Î��^Ï;/Á�
Ð4/2�m573ÕACBD/�5C8^B¦¥|�93Õ8^:¾�¬Ñ)39��Î¾1[8m5c�)  ��� dO¡[�^�gÖ×ÊÔÓ2r ½ FI_;S4b=\2ZOFIH4��\2ZOS�f°PpR6RDP��yF6bnv�LON2P;L�PpH2FD\2FDPpbYH�J^N2S�P;Q²_|FDPpWOHCr
Ø�ÙmÚYÛ�ÚYÜ�Ý°Þ�Ý�Ú?ßxà�á Ð��;:Ô8l<��93�E�3D���;�93Õ8^:Á<?>@80AcBI/cEGU$1l�^:¤Al/�5C8^BâÏ;/2-¾3°:¢<|8^B¦ãm:�8^E�39�^B��93°E}/cäy��Î|/c:»3���5	-0/2143657398;:
Ï;/c>l5l3Õ8^:º1[�^:º�^Bâ5c8=Al/�5c8^B¦Ï^/[-}3�:~<|8^B¦ã^:?8^E�39�;B��93�E}/4å
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Ø�ÙmÚYÛÄÚ?Ü�Ý°Þ�Ý�Ú?ß0/ á Ð	��În/M-0/2143657398^:¤Ï;/c>l5l3Õ8^:¤8@Ð~�^:�8l<��93�Et3I�4�p�9398^:]<?>j8²AcBI/cE.U.36521�3�4ÌÎ��^>@-mäu��Î|/C:ÁU 365}�^Bâ5c8
1�354�Î|�^>j-0å
¿ Pt�yZnS4bnSC_;SCNg��S�\2J;RD¸~J^Q�PpWO\�J;b¬P;LO\2FIT	FI£4J^\2FDPpb}LYN2P;QYRDS4T¯Q�S4F6bnv�ÅuÆ)��ZOJ^N[{s�²��SKJ^N2SuJ;Xc\2WYJ;RIRD`e\2J;RD¸|FIbnvtJ^Q�PpWO\
FD\2Hz{nS4XCF6H2FDPpbM_;SCN[H2FIPpb¢Q�S4FIbnveÅ�ÆÄ��ZOJ^N[{�r

,ub=J;RDv;P;N[FD\2ZYT®w F6HzJªÐc�014��8^>6487��l<p<�>j8(9p3°E	�;�93Õ8^:¤�^B :²8^>73���Î0E.f�P;NyJ	T	F6bOFIT	FD£4J^\2FIPpb}LON[P;QYRDS4T�U�FDf
´ wxN[WObYH"FIbML�PpRD`0��\2F6TeS;�nJ;bO{
´<; P;NuSC_;SCN2`¢FIbOH2\2J;bOXcS�d	P;f)U��Ow Ã?bO{OH"J�f�S4J;H2FDQYRDS�H2PpRIWn\2FDPpb=��H2WOX[Z=\2ZOJ^\

  ��� dO¡[�^�gÖ=7?>�§�¨ª© ��� d��A@ � æ r æ �
ÅyP;\@S�\2ZOJ^\�7aÒ æ rÄË f�UxFIH"J	T}Jm­|FIT}FD£4J^\2FDPpb¬LON2P;QYRIS4T¢�|\2ZnS4b=wxFIH"JªÐc�014��8^>6487��l<p<�>j8(9p3°E	�;�93Õ8^:¤�^B :²8^>73���Î0E.FDf
wxN[WObOHgFIbML�PpRD`|bnPpT	FIJ;RD��\2FITeSªJ;bO{¢f�P;NzSC_;SCN2`¢FIbOH@\2J;bYXcS�d}P;f�U��YÃYbO{OH"J�f�S4J;H2FDQYRIS�H@PpRIWn\2FDPpb=��H2WOXlZ¢\2ZOJ^\

  ��� dY¡[�m�gÒB7C>^§K¨ª© ��� d|�A@ � æ r � �
ÅyP;\@StZnSCN2SK\2ZOJ^\�7aÖ æ r

Ç]Sy��FIRIR|bnP���{OFIH2XCWOH[H�S4J;H@`eJ^LOLON2P�­|FIT}J^\2FDPpbOT�J;RDv;P;NlFD\2ZOT	H�f�P;N�H@PpTeSy��S4RIRD��¸�bnP��ybeLON[P;QYRDS4T	HCr ± ZnS"\2J^QYRIS
Q�S4RDP���H2ZnP��yH�\2ZnSªLON2P;QYRIS4T	H���Sª�yFIRIRYXcPpbOH2FI{nSCN"J;bO{¬\2ZnSKJ^LOLYN2P4­nFIT	J^\2FDPpb~f9J;Xc\@P;N&7=\2ZOJ^\g\2ZnSKJ;RDv;P;NlFD\2ZOT	H���S
LON2S4H@S4b²\ª�yFIRIR�J;X[ZOFISC_;S;rEDzPpWnvpZYRD`¾H@L�S4J^¸|FIbnvn��\2ZnS4H@SeJ^N2S�\2ZnS�Q�S4H@\�¸|bnP��ybaJ^LOLON2P�­|FIT}J^\2FDPpb¾f9J;Xc\@P;N[Hªf�P;NKS4J;X[Z
P;f�\2ZnS4H@S�LON[P;QYRDS4T	HCr

Æ�N2P;QYRDS4T¢�nU ; J;Xc\@P;N�7
½ N[J^LYZ ¶ PpRDP;N[FIbOv § �GFIH ��f�P;N&J!K æ
¿ SC\ ¶ P�_;SCN § � RDv F �

¶ J^N[{YFIbOJ;RIFD\Ì`ML)SCN2\@Sc­ ¶ P�_;SCN �
N FIbOFITtWOT N J^¸;S4H2LYJ;b � æPO�Q �

R bOJ^LYH2J;X[¸ � æPO�Q �
± ZnSuJ^LOLON2P�­|F6T	J^\2FDPpb~f�J;Xc\@P;N � æSOTQ �)f�P;N5U]3°:Y3°E�¥|E�Uº�WVp/75�<n�^:qJ;bO{YX�:?�l<?5c�p1�V	LON2P;QYRDS4T}HC�²TeS4J;bYH�\2ZOJ^\

f°P;NKSC_;SCN[` Q[Z]\ �¼\2ZnSCN2SeFIHKJ;b]J;RDv;P;N[FI\2ZOT.w�^�H2WOX[Za\2ZYJ^\�w�^yLON2P|{OWOXcS4HªJMH@PpRIWn\2FDPpbÁ\2ZOJ^\�F6H���FD\2ZOFIb � æ�O�Q �
\2FITeS4H�\2ZnS"P;LY\2FIT	J;RÕr ¿ Pª\@S4X[ZObOF6XCJ;RIRD`�H2L�S4J^¸|FIbnvn�pZOSCN2Sg��SzZOJ�_;SzJªf�J;T}FIRD`�P;f�J;RDv;P;N[FD\2ZOT}H�NlJ^\2ZnSCN)\2ZOJ;b	JªH2FIbOvpRDS
J;RDv;P;N[FD\2ZYT¢r ± ZOFIHuf�J;T}FIRD`=P;f�J;RDv;P;N[FD\2ZOT}HKFIHªXCJ;RIRDS4{]J~<|8^B¦ã^:?8^E�3Õ�^B��93�E}/¬�l<p<?>@8(9;3�E	�;�93Õ8^:�5c1CÎ|/cE}/%_G32`ba�c�dmr
± ZnSuN[WObObYFIbnv�\2FIT	S�P;f¼J�Æ ± , ¿ {nSCL�S4bO{OH�FIb0_;SCNlH@S4RD`ePpb Q J;bO{¬��SK{OF6H@\2FIbnvpWOF6H2Ze\2ZnSªXCJ;H@SK�yZnS4b~\2ZnSªN[WObYbOFIbnv
\2FITeSuP;f�J�Æ ± , ¿ F6H�JtL�PpRD`|bnPpT	FIJ;ROf�WObYXc\2FDPpb¬P;f æfegQ r�, Æ ± , ¿ f�P;Ng�yZOFIXlZ~\2ZYFIH�F6H�\2ZOSuXCJ;H@S�F6H�XCJ;RIRIS4{¬JuÐ7¥|B°B¦ã
<|8^B¦ã^:?8^E�39�;Bg�93�E}/¢�l<p<�>j8(9p3°E	�;�93Õ8^:�5c1CÎ|/cE}/h_8i'32`ba�c�dmr¼,�Æ ± , ¿ J;bO{¹J;b ; Æ ± , ¿ �yFIRIR�Q�S	{nSCÃ?bnS4{¹TeP;N[SLON2S4XCFIH2S4RD`~RIJ^\@SCN�rÄÇ]S��yFIR6R?LYN2S4H@S4b²\yJ;b ; Æ ± , ¿ f°P;N R bOJ^LYH2J;X[¸MJ;bY{=JeÆ ± , ¿ f°P;N N FIbYFIT�WYT N J^¸;S4H@LYJ;bsr
j�kIlnm Û
oGp»Úrq[s¬Û�Û�ÙmÚ k Ý mtl ÞmÝ°Ú�ß l oGuYÚYÙ^Ý°Þwv myx ,ÉÏ^/C>7��/z9a1[8^Ï;/c>Mf°P;NtJ¢v;N[J^LYZ<{}| ��~ ¡����KFIH�J=H2WnQYH2SC\
~!����~ H2WOX[ZÁ\2ZOJ^\ªf�P;NKSC_;SCN2`¾S4{Ov;S��(��¡����M���	��S4FD\2ZnSCN,�Ô� ~!� P;N,�Á� ~���� P;NªQ�P;\2Z?�lrKË fP{VFIHªJ}_;SCN[\@Sc­²�
��S4FIvpZ0\@S4{qv;N[J^LYZq�yFD\2Z¢��S4FDvpZ²\�f9WObOXc\2FIPpbY��³ ~����E� \2ZnS4b¾\2ZnS~Ñ�/C3�:;Î²�"P;fÄJ}_;SCN2\@Sc­qXcP�_;SCNKFIH�H2FITeL?RD`~\2ZOS
H2WOT�P;f�\2ZnS���S4FDvpZ²\2H"P;f�\2ZnS�_;SCN2\2F6XcS4HyFIb¢FD\Cr
��p²Ù�Þfp k�� Ú��rp�Ù.��� �M�
�4ß¼Û
�¼Þ�� , _;SCN[\@Sc­²����S4FDvpZ²\@S4{¾v;N[J^L?Z%{]| ��~ ¡��t�"�yFD\2ZM��S4FDvpZ0\yf�WObYXc\2FDPpb�� ³ ~����E� r
  �sÞ�Û
�¼Þ�� ,(_;SCN2\@Sc­¾XcP�_;SCN�P;f#{���FD\2Z¢T	FIbOF6T�WOTh��S4FDvpZ²\Cr
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Ëjb]\2ZnSÔi@XCJ^N[{OFIbYJ;RIFD\�`|oM_;SCN[H2FIPpbºP;fg\2ZnS}LYN2P;QYRDS4T¢��XCJ;RIRDS4{��)�;>j-^3�:?�^B¦39�9ã��?/c>c��/�9��)8^Ï;/c> _������rdp�¼_;SCN2\2F6XcS4H
ZOJ�_;SzWObOFD\���S4FIvpZ0\2HCr ± ZYFIH�S4H2H@S4b²\2FIJ;RIRD`�T	S4J;bOH�\2ZOJ^\)��S"J^N2SzRIP²P;¸|FIbnv�f°P;NÄJª_;SCN2\@Sc­eXcP�_;SCN��yFD\2Ztf°SC��S4H@\)_;SCN2\2F6XcS4H
FIb¢FI\Cr

Ç]St�gJ;b0\u\@P¬XcPpT	StWnL¾�yFD\2Z¾J;bÁJ;RDv;P;N[FI\2ZOTGw«H2WYX[Zq\2ZOJ^\yf�P;N�SC_;SCN[`¾FIbOH@\2J;bYXcS�d¬P;f ¶ L ¶ ��w�LON2P|{OWOXcS4HJe_;SCN[\@Sc­¢XcP�_;SCNª��H2WOXlZ¢\2ZOJ^\
 
	��
	 � dO¡[�^�gÖ � >�§�¨ª©�	��
	 � d�� � æ r � �

± ZOSuLYN2P;QYRDS4TÀ�yFI\2Z¢H2ZnP���FIbnveH2WOXlZ¢J;b=FIbnS���WOJ;RIFD\Ì`~FIHg\2ZYJ^\z��S�{OPpb�� \"¸�bOP��(J;b²`²\2ZYFIbnv	J^Q�PpWn\�§K¨K© 	���	 � d|�lr
± ZYFIHKFIHK\2ZnS}f�WObY{OJ;TeS4b²\2J;R)LON2P;QYRIS4T$f�J;XcS4{¹Q²`aL�SCP;LYRDS	{OS4H2FDvpbOFIbOv=J^LOLON2P�­|FIT}J^\2FDPpbºJ;RDv;P;N[FI\2ZOT	H ± `²L?FIXCJ;RIRD`;�
\@P	v;SC\�J^N2PpWObO{¢\2ZYFIHgLON2P;QYRIS4T¢�|��S�ÃYN[H@\zH2ZnP��(J	RDP���SCNyQ�PpWYbO{���Ê ��� d|��PpbÁ§�¨ª© ��� d��lr ± ZOJ^\zFIHC�

��Ê ��� d|�gÖ�§�¨ª© ��� d�� f°P;N�J;RIR�d � æ r��²�
J;bO{=\2ZnS4b=H2ZnP�� \2ZOJ^\

  ��� dO¡[�^�gÖ � >���Ê ��� d|�gÖ � >�§�¨ª© ��� d�� � æ r��p�
Ë \"\2WnN[bYH"PpWn\"\2ZOJ^\yFI\zFIHgSc­�\@N[S4TeS4RD`MS4J;H@`M\@P	P;QO\2J;FIb¾J	RDP���SCNzQ�PpWObO{¬Ppba§K¨ª©�	��
	 � d��lr
,ÉE	�;��1CÎ03°:�:�� FIbºJ¾v;N[J^LYZ»FIH�J=H2SC\�P;f"S4{nv;S4HC�)bnP¾\���PqP;fg�yZOF6X[ZºH2ZYJ^N2S~J;b¹S4bO{nL�PpFIb²\Cr~,.E	�(9;3�E	�^B

E	�;��1CÎ03°:�:¾FIHuJ¬T	J^\2X[ZOF6bnv}\2ZOJ^\KFIH�T	Jm­nFIT	J;Rs��FD\2Z¾N[S4H@L�S4Xc\y\@PMFIbOXCRIWOH[FDPpb��O\2ZOJ^\ªFIHC��J;{O{OFIbOv}J;b0`¾P;\2ZnSCNªS4{nv;S
\@P	\2ZOS�T	Jm­|F6T	J;RsT	J^\2XlZOFIbnv	T	J^¸;S4H�FD\zbnP;\yJ}T	J^\2X[ZOF6bnvnr
,uRDv;P;N[FD\2ZYTÀf°P;N ¶ L ¶
æ r ¶ PpTeLYWn\@S�J}T	Jm­|F6T	J;R�T	J^\2X[ZYFIbnv�� P;f�{�r
� r��ªWn\@LYWn\g\2ZnS�S4bO{nL�PpFIb²\2H�P;f�\2ZnS�S4{nv;S4HyFIb��¯r

�Pp m<m l � `¼Î|/��0A[8^Ï^/��^B :08;>l39��Î0EV<?>@84-^¥O1l/c5��~Ï^/C>7��/z9¢1[8^Ï;/c>�8jÐ,{eå
Ø�ÙmÚ�Únqz�"! SC\ ~�� Q�S�\2ZOS�H2SC\�P;f�S4bO{nL�PpFIb²\2HzP;f�\2ZOS�S4{nv;S4HKF6b �¯rKËÌf ~!� F6HubOP;\uJ¬_;SCN2\@Sc­aXcP�_;SCN4�s\2ZOS4bq\2ZOSCN2S
FIHtJ;b¤S4{nv;S.�(�¼¡��n�»��� H2WOXlZÔ\2ZOJ^\ � e� ~!� J;bO{ � e� ~!� r$#�S4bOXcS;�5�(��¡����qXCJ;bÔQ�S¬J;{Y{nS4{Ô\@P%� J;bO{¤FD\
��PpWORI{MH@\2FIR6RYQ�SKT	J^\2X[ZYFIbnvnr ± ZOF6H�XcPpb²\@N[J;{OF6Xc\2Hg\2ZnSKf�J;Xc\"\2ZYJ^\&� FIHgJeT	Jm­nFIT	J;R�T	J^\2XlZOFIbnvnr ± ZnSCN2SCf�P;N2S ~!� FIH
Je_;SCN[\@Sc­¢XcP�_;SCN4r
�Pp m<m l(' is8^>��^:Oã~Ee�p��1cÎ03�:b:)� 8jÐ,{��;:?-¢�^:Oã~Ï^/c>c��/�9¢1l8^Ï^/C> ~ � 8jÐ�{�ä+* �,*|Ö-* ~ � * å
Ø�ÙmÚ�Únqz� ; P;NuSC_;SCN2`MS4{nv;S�FIb��¯�O\2ZnSCN2S�FIH"J^\yRDS4J;H@\yPpbnS�P;f)FD\2HgS4bO{¢L�PpFIb²\2HzFIb ~ � r ¿ FIbOXcS"� XcPpb²\2J;FIbOHzS4{Ov;S4H
bnPe\Ì��P~P;f���ZOFIX[Z¢H[ZOJ^N2S�J;b¢S4bY{nL�PpFIb0\C�
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T	FIb � �g��� ��Ê¬¡ � >���Ê�� * Êtd�� � � dO¡8�2�gÖ &h��@
± ZOFIH"J;RIv;P;N[FD\2ZOT�{nP�S4HzbnP;\y��P;N2¸¬f�P;Nz\���P}N2S4J;H2PpbOHC³
æ r ± ZOS ��WnSCN2`	Ê�d
��� � dY¡8�@�gÖ &�XCJ;bObnP;\gQ�S�J;bYH@��SCN[S4{¬F6b	L�PpRD`|bnPpT	FIJ;R ��\2F6TeS"Q�S4XCJ;WOH@Su\2ZnS 
 FIb~LYJ;X[¸�FIbOv
FIb¾Å�ÆÄ� ¶ PpTeLYRDSC\@S;r

� r ± ZOS�b²WOT�Q�SCN"P;f)FD\@SCN[J^\2FDPpbOHzP;f�\2ZnS�QYFIbOJ^N2`~H@S4J^N[X[ZqFIHzbnP;\"L�PpRD`|bnPpT	F6J;R�F6bM\2ZnS�FIbnL?Wn\�H[FD£CS;r
± Pºv;SC\	J^N2PpWObO{¤\2ZYFIH�LON2P;QYRIS4T¢�Ä��S=XcPpbObnS4Xc\ N.N ¿ \@PºJaN2S4H@\@N[FIXc\@S4{×_;SCN[H2FDPpb¤P;f 
 FIb¤LYJ;X2¸|FIbnvnr ± ZYFIH

N2S4H@\@N[F6Xc\@S4{}_;SCN[H[FDPpb}P;f 
 F6b}LYJ;X[¸�F6bnvn�²\2ZYJ^\�XCJ;b¬Q�S�H@PpRI_;S4{~FIb}L�PpRD`�bOPpT	FIJ;Rn\2FIT	S�FIH�J;H�f°PpRIRIP��yHC��J;H2H2WOT	S4H�\2ZOJ^\
\2ZnS F P;Q��jS4Xc\	ZOJ�_;S ,Ô{OFIH@\2FIbYXc\�H2FD£CS4H�f�P;NeH@PpTeSMÃn­|S4{ ,�r ¿ WOXlZÔJÁLON[P;QYRDS4T XCJ;b¤Q�S¬H@PpRI_;S4{»Q�`»{O`�bOJ;T}FIX
LON2P;v;N[J;T}T	FIbnveFIb¾§ �GF � ,O��\2FITeS;r
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Æ�J^N2\2FD\2FIPpb¢\2ZnSKN[J;bnv;S � \ ¡8� ��FIb0\@Pe\2ZOSKf°PpRIRIP��yFIbOv�F6b0\@SCN2_^J;RIHC³� \ ¡8� Q�� ¡�� � Q ¡8� Q � æ�O�Q � � ¡�� � Q � æ O�Q �l¡8� Q � æPO�Q � � � ¡�@�@�@�¡�� � Q � æ OyQ �  ¡8� Q � æ�O�Q �  � � � ¡
�yZOSCN2S � Q � æ�O�Q �  Ö ��K � Q � æ�O�Q �  � � @
¶ PpbYH@\@N[WOH@\"J	bOSC�(FIbOH@\2J;bYXcSKP;f�\2ZnS 
 F6bMLYJ;X2¸|FIbnv	LYN2P;QYRDS4T�J;H"f�PpRIRDP��yHC³
æ r ± ZnN2P��(J4�gJ4`¢P;Q	�@S4Xc\2HzP;f)H2FI£CS�RDS4H2H"\2ZOJ;b(� Q r
� r ; P;NªS4J;X[ZÁP;f)\2ZnS�N[S4T	J;FIbOFIbOveP;Q	�jS4Xc\2H4��N[PpWObO{={nP��yb=\2ZOStH2FI£CS�P;f)\2ZnStP;Q	�jS4Xc\�\@P~\2ZOS�RDSCf�\yS4bO{OL�PpF6b0\"P;f\2ZnS�FIb²\@SCN2_^J;R�\@P	�yZOFIXlZ¢FD\"Q�S4RDPpbnvpHCr ¿ L�S4XCFIÃYXCJ;RIRD`;��f°P;N�J;b=P;Q	�@S4Xc\zP;f�H2FD£CS # � �OÃYbO{MJ;b ��H2WOX[Z=\2ZOJ^\
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 � � �
J;bO{¢N2SCLYR6J;XcS # � Q�` � Q � æPO�Q � 
 FIbM\2ZnS�bOSC�(FIbOH@\2J;bYXcSKP;f�QYF6bMLYJ;X2¸|FIbnvnr

½ FD_;S4b=\2ZOJ^\y\2ZnSCN2S�J^N[S ,¢RDSCf�\zS4bO{nL�PpFIb²\2H"FIb � \ ¡8��������S�ZYJ4_;S�J;bO{=FIbOH2\2J;bOXcS�P;f 
 FIb¢LYJ;X[¸�FIbOv	�yFD\2Z , O�æ
{OF6H@\2FIbOXc\"H2FD£CS4H4rÄÅyP�� ,¢XCJ;b¢Q�SKN2S4R6J^\@S4{¢\@P Q J;H"f°PpR6RDP��yH4r ½ FD_;S4b¢\2ZOJ^\?,¢H2J^\2FIH@ÃYS4H� Q � æ�O�Q �  Ö ��K � Q � æ�O�Q �  � � ¡
��S�P;QO\2J;FIb

,MÖ×RIP;v � � ^�� æQ	� K , O�æ ¡
FIT	LYRD`|FIbnv�\2ZYJ^\
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jRDP;v � � ^�� æQ ��
 @
¿ Pn�n��S�XCJ;bqH@PpRD_;S�\2ZOF6H"bnSC�(FIbOH2\2J;bOXcSKP;f 
 FIb=LYJ;X2¸|FIbnv	FIbM\2F6TeS
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Å�P�� ��S���FIRIR�WOH@SK\2ZnS�H2PpRIWn\2FDPpbMP;f�\2ZnS�bnSC� FIbOH@\2J;bOXcSKv;SC\�J	H@PpRIWn\2FIPpbM\@P	\2ZnS�P;N[FIvpFIbOJ;R�FIbOH@\2J;bYXcS;r
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¶ J;R6R¼S4J;XlZºP;Q	�@S4Xc\ �¢�yFD\2Z # � Ò � Q JaBD�^>8:�/eP;Q��jS4Xc\�J;bO{]XCJ;R6R�\2ZOStN[S4T	J;FIbOFIbOv}P;Q	�@S4Xc\2HC�)57Ee�;B°B�P;Q	�@S4Xc\2HCr ; P;NS4J;XlZ]RIJ^N2v;StP;Q	�jS4Xc\ �O����SeZOJ4_;S�N2PpWYbO{nS4{ # � {nP��ybq\@P # �� | � Q � æ5O=Q � 
 f�P;NªH2PpTeStF6b0\@SCv;SCN2�yÒ \ H2WOXlZÁ\2ZOJ^\
# � ��� � Q � æ#O Q � 
 ¡8� Q � æ�O<Q � 
 � � �lr�ÅyP����ObnP;\2FIXcSK\2ZOJ^\ # � e � æ O<Q �gÖ # �� Ö # � r�,�H"TeS4b²\2FDPpbnS4{¢F6b~\2ZOSKLON2SC_|FDPpWOHRDS4Xc\2WON2S;����S�XCJ;baXcPpTeLYWn\@S;�sFIb¾L�PpRD`�bOPpT	FIJ;Rs\2F6TeS;��J;bÁP;LO\2F6T	J;R�H2PpRIWn\2FDPpbqP;fÄ\2ZnStN2S4H@\@N[F6Xc\@S4{q_;SCNlH2FDPpbqP;f 
 FIb
LYJ;X[¸�F6bnvnr)ËÌf¼��SªSc­|LYJ;bO{¬\2ZnSªH2FD£CSªP;fsS4J;X[Z=QYFIb¬FIb}\2ZYFIH�L?J;X2¸|FIbnv�f°N[PpT0��\@P � � æ'O Q �l�|\2ZnS4b¬��Sªv;SC\zJ�L?J;X2¸|FIbnv
P;fÄ\2ZOStRIJ^N[v;StP;Q��jS4Xc\2HuN2S4H@\@P;N[S4{a\@P¬\2ZOS4FDN�P;NlFDvpFIbOJ;R�H2FD£CS4HCr ± P~LYJ;X[¸¾\2ZnS�H2T	J;R6R¼P;Q	�@S4Xc\2HC��S4J;XlZaP;f�H2FD£CStFIbq\2ZnS
N[J;bOv;S � \ ¡8� Q �l����S}WOH2S	J¢v;N2SCS4{n`]J;RDv;P;N[FI\2ZOT¢reËjb]P;\2ZnSCN���P;N[{OH4�¼��S	\@N2`Á\@P=ÃO\�S4J;XlZ»H2T}J;RIR�P;Q	�@S4Xc\�FIb²\@P¾J;b
Sc­nFIH@\2FIbOv}QYFIbs�?P;L�S4bOFIbOv~JMbnSC��QYFIbqPpbORD`¢�yZOS4bÁbOP~PpRI{ÁQYF6bOHyZOJ�_;S	H@LYJ;XcSeRDSCf�\�f�P;Nª\2ZnS�P;Q	�@S4Xc\Cr ¿ P¢bnP�����S
ZOJ�_;SKJ�QYF6beLYJ;X2¸|FIbnvtP;fs\2ZnSuP;N[FDvpF6bOJ;RYFIbYH@\2J;bOXcSyP;f¼\2ZnSyLON[P;QYRDS4T¢r ! SC\�� � dO¡8�7¡ Q ��{nS4bnP;\@Su\2ZnSªb²WOT�Q�SCN�P;f�Q?FIbOH
WOH2S4{¢FIbM\2ZOFIH"L?J;X2¸|FIbnvnr
�Pp m<m l�� � � dY¡8�l¡ Q �"Ö×Ê�d�� � � dY¡8�@�
Ø�ÙmÚ�Únqz� ± ZnSCN2S	J^N[S	\���PqXCJ;H@S4Ht{nSCL�S4bO{OF6bnv~Ppbº�yZnSC\2ZnSCN�\2ZOS	v;N2SCS4{n`aJ;RDv;P;N[FD\2ZYT WOH@S4{]\@P¾LYJ;X2¸a\2ZnS}H[T	J;RIR
P;Q	�@S4Xc\2HC��WOH@S4{�J;b0`�bnSC��QYF6bOH�P;N�bnP;\Cr ; FDN[H@\C�pH2WOLOL�PpH@S�\2ZYJ^\Ä\2ZnSgv;N2SCS4{n`�J;RDv;P;N[FD\2ZYT«WOH@S4{ebnPKbnSC��QYF6bOHCr ± ZOFIHTeS4J;bYHÄ\2ZOJ^\�� � dO¡8�7¡ Q ��FIH)S���WOJ;RY\@P�\2ZnSzP;LY\2FIT	J;ROb�WOT�Q�SCN)P;fsFOQYFIbOH)WOH2S4{e\@P�LYJ;X[¸e\2ZnSzN2S4H2\@N[FIXc\@S4{}F6bOH@\2J;bOXcS"P;f
\2ZnS�LON2P;QYRIS4T¢r�Å�P;\@S�\2ZYJ^\�FIb	\2ZOFIHÄFIbYH@\2J;bOXcSy��S�J^N[SyLYJ;X[¸�FIbOv�PpbORD`eRIJ^N2v;S�P;Q	�@S4Xc\2H�J;bO{}S4J;X[Z¬P;f�\2ZnS4H@S�P;Q	�@S4Xc\2H
ZOJ;HyH2ZnN[WObO¸}FIb¢H2FD£CSKf�N2PpT # � \@P # �� r ± ZOFIHgFIT	LYRIFDS4H�\2ZOJ^\�� � dO¡8�7¡ Q �zÖ×Ê�d
��� � dO¡8�2�lr¿ WnLOL�PpH@Se\2ZnS~v;N2SCS4{n`ºJ;RDv;P;N[FI\2ZOT {OF6{ºWOH@S¬bnSC�¯QYF6bOHCr ± ZOFIH�TeS4J;bOH�Sc­|XcSCLO\t\2ZnS¬RIJ;H@\�P;L�S4bnS4{»QYFIb���J;RIR
P;\2ZnSCNyQYFIbOH"J^N2SKf9WORIR�J^\yRIS4J;H@\z\@Pe\2ZnS�Sc­|\@S4b²\ �7r�#yS4bOXcS;�?FIbº�^:OãKQYF6bMLYJ;X2¸|FIbnveP;f�\2ZnS�P;N[FIvpFIbOJ;R�FIbOH@\2J;bYXcSK�yFD\2Z
H2FI£CSc����QYF6bOHC�|��S�T�WOH2\zWOH@S�J^\yRDS4J;H2\�� � dY¡8�l¡ Q �gQYF6bOHCr ± ZOFIHgFIT	LYRIFDS4H�\2ZOJ^\�� � dO¡8�7¡ Q �zÖ×Ê�d
��� � dO¡8�2�lr

Ç]Su��PpWORI{}R6FD¸;Sz\@P�_|FDSC��� � dY¡8�l¡ Q ��J;H�J"��WOFIX[¸�RI`�XcPpT	LYWn\2J^QYRDS�J^LOLON2P�­|FIT}J^\2FDPpb	f�P;N�Ê�d�� � � dY¡8�@�lr ¿ L�S4XCFIf6�
FIXCJ;R6RD`;�?��S�N2SCLYRIJ;XcSt\2ZnS ��WnSCN2`×ijËjHKÊtd�� � � dO¡8�2�ªÖ�&qÈ4o�Q�`·ijËjH�� � dY¡8�l¡ Q �KÖ�&qÈ�o ± ZnS�J;RDv;P;N[FD\2ZYT�bnP��«FIH
S4H2H2S4b0\2FIJ;R6RD`~{nPpF6bnv	J�QYFIbOJ^N[`~H@S4J^N[XlZ¾FIb � ��Ê¬¡ � ��Ê��sf°P;NuT	FIbr� �&*	� � dY¡8�l¡ Q �"Ö &h�pr

¿ FIbOXcS�� � dY¡8�l¡ Q �"Ö×Ê�d�� � � dY¡8�@�g\2ZOFIH"FITeL?RIFDS4H�\2ZnS�f�PpRIRDP��yFIbnvn³
æ ryËÌf ��WnSCN2`tÊ�d
��� � dO¡8�2�gÖ &ÀZOJ;H)J�
 j � J;bOH@��SCN4�;\2ZnS4b�\2ZnS+��WnSCN2`�� � dO¡8�7¡ Q �)J;RIH@PKZOJ;H�J

 j � J;bOH@��SCN4r
� ryËÌf ��WnSCN2`MÊtd�� � � dO¡8�2�"Ö & ZOJ;HzJ��   J;bOH@��SCN4�O\2ZnS4b¾\2ZnS"��WnSCN2`�� � dY¡8�l¡ Q �zÖ & T	J�`MZYJ4_;S�J�
 j �
P;N��   J;bOH2��SCN4r #�P���SC_;SCN4�nFDf�� � dY¡8�l¡ Q �"Ö &®ZOJ;H�J�
 j � J;bYH@��SCN���S�¸�bnP��·\2ZOJ^\�Êtd�� � � dO¡8� � ærO Q �@�
ZOJ;HzJ�
 j � J;bYH@��SCN�r
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! SC\ ����| T}FIbr� � * � � dO¡8�7¡ Q ��Ö &h�pr ± ZnS�J^Q�P�_;StN2S4T	J^N2¸|HyF6TeLYRD`~\2ZOJ^\ ����Ö�§K¨ª©�Ö ��� � æ�O=Q �lr5DzS4XCJ;RIR
\2ZOJ^\�§K¨ª© |xT	F6bn� �0* � � dY¡8�l¡ Q �ªÖ'&h�pr ¿ Pn��FIf���S�XcPpWORI{qÃYbO{(��������S�XcPpWORI{¾N2SC\2WnN[b 
?| ��� � æ�O=Q �yJ;H�\2ZOS
J;bOH@��SCNKJ;bO{Á��S���PpWORI{ÁZOJ4_;S 
ÁÖ §K¨K© � æ�O=Q �lr0#�P���SC_;SCN4�¼SC_;S4ba\2ZOPpWnvpZÁ��SeXCJ;baJ;bOH@��SCNK\2ZnS �²WnSCN[`·ijË H
� � dY¡8�l¡ Q ��Ö &=o	F6b=L�PpRD`|bnPpT	FIJ;R�\2FITeS;�?��StH@\2FIRIR�XCJ;bYbnP;\�{nP~\2ZnS�QYF6bOJ^N2`MH@S4J^N[X[ZÁFIb¢L�PpRD`|bnPpT	F6J;R�\2FITeS;r
#ySCN2S
FIHzZnP�� ��S�v;SC\yJ^N2PpWObY{¢\2ZOFIHgLON[P;QYRDS4T¢r

Ëjb»S4J;XlZ×FD\@SCN[J^\2FIPpb»P;fy\2ZnS¢H@S4J^N[X[Zs�Ä��S¢H2ZON[FIbn¸a\2ZnS¢H@S4J^N[XlZ�FIb²\@SCN2_mJ;R�Q�` æfeg� r ± ZOS¬H@S4J^NlX[Z�FIb²\@SCN2_^J;R�F6H
P;N[FDvpFIbYJ;RIRD` � ��Ê¬¡ � > ��Ê���J;bY{~H@P�J^f�\@SCN�,~FD\@SCN[J^\2FIPpbOHC�0\2ZOSuH@S4J^NlX[ZMFIb²\@SCN2_mJ;R�FIH�P;fsH2FD£CS���Ê eg�  r�Ç]SKH@\@P;LM�yZOS4b
\2ZnS�FIb²\@SCN2_^J;R�H2FD£CS�FIHyJ^\yTePpH@\ Q ��Ê¬r ± ZOF6H�F6TeLYRIFDS4H�\2ZOJ^\

��Ê
�  Ö Q ��Ê K ��Ê

�  �@ �
J;bO{=ZnS4bYXcS;� ,MÒ×RDP;v � �^ Z , � æ r ± ZYFIH"FITeLYR6FDS4H�\2ZYJ^\",C|���RDP;v � �^�� rÅ�P;\@S"\2ZOJ^\�\2ZOS�NlFDvpZ0\�S4bO{|��L�PpFIb²\¼P;f?SC_;SCN2`�H@S4J^N[XlZeFIb²\@SCN2_mJ;R�XcP;N2N2S4H2L�PpbY{OH¼\@PKJ�
 j � J;bOH@��SCN�\@Pª\2ZnS
��WnSCN2`
ijË H�� � dO¡8�7¡ Q ��Ö�&qÈ4o ; WnN2\2ZOSCN[TeP;N2S;��f�P;NªJ;b²`(�yH[T	J;RIRDSCN�\2ZOJ;bÁ\2ZnStRISCf°\uS4bO{|��L�PpFIb²\yP;fÄ\2ZOStH@S4J^NlX[ZaFIb²\@SCN2_mJ;R��\2ZnS ��WnSCN2`eZOJ;H�J �   J;bYH@��SCN�r ¿ P��yZnS4b	��SuH@\@P;L¬J^\�J�H@S4J^NlX[Z¬FIb0\@SCN[_mJ;R � 
 � ¡
	 � ����S�¸�bnP��·\2ZOJ^\,
 � Ö ���uÖ�	 � r
¿ PM��SeN[SC\2WnN[bÁ\2ZnSeN[FDvpZ²\uS4bO{|��L�PpFIb²\�	 � J;Hª\2ZnSeN2S4H2WORI\�P;f�\2ZnS�QYFIbOJ^N2`qH@S4J^N[X[Zsr ¿ F6bOXcS
	 � � 
 � Ö Q > ��Ê¬����S
ZOJ4_;S�\2ZOJ^\ 	 � Ö � � O�Q >���ÊÀÖ � � O�Q � � Ö � � � æ�O�Q �A@
± ZnSKN2S4H[WORD\�	 � P;f�\2ZnS�Q?FIbOJ^N2`¬H@S4J^N[X[Z¾v;SC\yTtWORD\2FDLYR6FDS4{}Q�` � æ�O�Q �gQ�SCf�P;N2SKQ�S4FIbnv�ÃYbYJ;RIRD`	N2SC\2WON[bnS4{��nJ;bO{=H2P	 � � æ�O�Q ��Ö � � � æPO�Q � � Ö�§�¨ª© � æ�OyQ � � @
; P;N Q K æ � Q � K Q J;bO{¾H@P	f�P;N Q K æ � 	 � � æ�O�Q �gÖ�§�¨ª© � æ O���Q �A@
,�R6H@P	bnP;\@S�\2ZOJ^\yf°P;N Q Ò æ �O��S�T	FDvpZ²\zJ;Hz��S4RIR�WOH2SK\2ZnS�H2FIT	LYRDSuv;N2SCS4{n`¢J;RDv;P;N[FD\2ZYTÀf°P;N N%N ¿ r

± ZnSKNlWObObOFIbOv�\2FIT	SKP;f�P;f�\2ZOFIH"J;RIv;P;N[FD\2ZOT®F6H
  ��� RDP;v � æQ�� F � ��� ����� 8�� � 8��� � � � � @

± ZOFIH}FIH	Q�S4XCJ;WOH@Sq\2ZnSCN2SÁJ^N2S���RIP;v � �^ � FI\@SCN[J^\2FDPpbOH}P;fK\2ZnS¾QYF6bOJ^N2`¤H@S4J^N[X[Z�J;bO{�FIb×S4J;XlZ�FD\@SCN[J^\2FDPpb�\2ZnS¾N[Sc�
H@\@N[FIXc\@S4{ 
 F6bMLYJ;X2¸|FIbnv�LON2P;Q?RDS4T�FIHgH@PpRD_;S4{=F6b¾§ �GF � ��� ����� 8�� � 8�
� � � � ��\2F6TeS;r ¿ FIbOXcSª\2ZnSKNlWObObOFIbOv�\2FITeS�{OSCL�S4bY{OH
Sc­�L�PpbnS4b²\2FIJ;RIRI`}Ppb � ^ �O\2ZOS�J;RDv;P;N[FD\2ZOTGFIH"J Ø ��s � J;bO{=bnP;\zJ;b " Ø ��s �
������� �!�#"�$&% ')(*",+.-0/
12�435(��
,�R6Rp\2ZnS�XcPpT�QYF6bOJ^\@P;N[FIJ;R0P;LO\2FIT	FD£4J^\2FIPpb�LON2P;Q?RDS4T	H���S�ZOJ�_;S"H@SCS4b�H2Pyf9J^N�ZOJ�_;S�H[FITeLYRDSÄF6b0\@SCv;SCN�RIFIbnS4J^N¼LON2P;v;N[J;T	H
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Let S1 = {u, v} and S2 = {s, t} be the two subsets of V. Then a feasible soultion is the subgraph defined by the bold edges.
Example 1. Let G be the above graph, with vertices {u, v, a, b, s, t}, and edge weights as displayed on the edges.
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In the begining of the iteration, the active sets are {s}, {t}, {u}, {v}. When their dual variables are raised
by 6 each, the edges {u,a} and {b,v} go tight. One of them, say {u,a} is picked, and in the next iteration,
{u,a} replaces the active set {u}.In the next iteration, without having to raise any of the varaibles, the edge
{b,v} becomes tight, and {b,v} replaces the active set {v}.
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The edges that are picked are marked in bold.
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When the Y_S values are increased by 2, the edge {u,a} becomes tight, and the active sets are now : {u,s,a}, {v,b}, {t}.
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At the next iteration, the edge {b,t} becomes tight. The active sets are {u,s,a}, {v,b,t}
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At the next iteration, the edge {u,v} becomes tight
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The subgraph produced by the algorithm consits of the edges {u,a}, {v,b}, {u,a}, {b,t}, {u,v}
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