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^aL@3�8l3|N)s�LRN)HRAB]WAW^�; H95hc@IRVRu!8:36T)3|N)]Wu!^:LONe^�ulcRs�LýNäVR3iulABfhI'ABu�AWIRsi5h8l8:36s6^|=����[3is6A#�OsiN)]B]_;hE�^:LR34^�N)HR]W3SH936]B5Uû
si5)no�ONe8:3iu4^�û�5 �ON)8Ã^aABs6cR]ÔNe8S8:3|Nes�LON)HRAW]BAW^�; H95hc@IRVRuzH[36}~5)8:3oN)IRV N�}Ö^a3i84^aL@3oHONes�ü"c@��]BABI@ü"u�N)8l3 NeVRVR3iVME
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h�36}~5h8l3 Xd}Ö^:3i8
xp È C H Ú ×ÃØbÙ g �^7F¡�7�H@q ×ÃØbÙ g ��7F¡�7�¢�7�H@q
xp ¾Ó H Ú ×ÃØbÙ g ¢�7F¡�7�H@q ×ÃØbÙ g �)q�Û]×ÃØbÙ g ¢�7F¡�7�H@q
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IR5)^ãcRul3iVßc@IRVR3i8ãIR5h8ln Ne]Osi5hIRV@AW^aAW5hIRu6E�ÀÂÁkÃ0Ä�N)IRV*Å�Æ�Ç�È�É�ÆRÊ
Ë�Å�É>^:5�5)]Bu�û�5hcR]BV�IR5)^�H[3!5e}PnvcRs�LoLR3i]W� AWI
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ÿ�I+^aLRAWu�ul3is�^aAB5)IPEãû�3'�R8:36u:3iIÇ^oHON)ulABs'N)]Bf)5h8:A_^aLRn�uY}~5h8äs65hn��Rc@^aAWIRfý^aLR3<ulABn��R]B3ß8l3|N)s�LRN)HRAB]WAW^�;þH95hc@IRV
3iuÃ^aAWn Ne^:5h8:u.VR3��OIR36VúH0;�3r."cRNe^aAW5hIRu]'� �+.N)IRVÎ'o��+F=��¿LR3�u:N)n�3�N)]Wfh5h8lAW^aL@nouysiN)IßN)]Wu:5�H93dcRu:36V ^a5Ys|N)]Wsic0!
]ÔN�^a3z5e^aLR368*'¾�[5)^a36IÇ^aAÔNe]B]W; ^aABf)L0^:3i8�+!8:3iN)s�LON)H@AB]BA_^�;'H95hc@IRV 3iuÃ^aAWn Ne^:5h8:u�N)ut]W5hIRfßNeu�^aLR3vN)�R�R8l5Uj�AWn Ne^:AB5hI
ABudHON)ul3iVÏ5hIýN)V@VRABIRfßN)VRVRA_^aAB5)ION)]Ául^aNe^aAWsz8:36ul^:8:ABs�^aAW5hIRud^:5ß�R8l3�!�s65hI��Of)cR8:36V �RN)s�ü)3�^ý�O]W^:3i8:u6=èç ��36s6^aAW5hIK 
VR36u:si8lABH[3iu!u:cRs�L\N)I'N)�R�R8l5|j@AWn N�^aAB5)Iúno3�^aLR5"VP=

%þ3KN)ulu:cRn�3'^:LONe^>^aL@3i8:3\N)8:3<IR5 �ON)s�üe36^ß^:8aN)I@ul}~5h8lno368:u>ABI+^aLR3<IR3�^�û�5)8:ü�=O%þ3<û�AB]W]18:36]ÔN�j ^aLRAWu
si5)IRVRAW^:AB5hIúAWIK��3is�^aAB5)I|��=

� í"ìvê0î Q í@A > ïyC K�T C�A TUK�?FE í >Ré ��5�si5hn��Rc@^:3 xp ÈqtH s ERû�3¦�O8lul^d�R8:cRI@3zN)]W]9^:LR3Y36VRfh36u,=ê>�7�@aACBg8
^aLRNe^�s|N)I@IR5)^�H[3�AWI<N)IÇ;ú�ONe^:Lú}~8:5hnëi�^a5bnO=y�¿LRABu¿AWu�N)sis65hno�@]BABulLR3iVúHÇ;<Ne�R�R]W;"AWIRfv^aLR3|1lXd8l^:ABsic@]ÔNe^:AB5hI
� 5)ABIÇ^au�N)IRV$h�ABs65hIRIR36s6^:3iVäw�5)no�[5hIR36I0^:u�4�N)]Bfh5)8:AW^:LRn }~5h8	N)IÇ;4�ON)AB8�5e}	i9N)IRVUn�E�û�LRABs�LYABu�ì9'�89í�5�+-Ú ��Û�=
Xd}Ö^:3i8¿^aLRNe^|E9xp ÈqtH s ABu¿ulABn��R]W;�^aL@3�AWIÇ^a3i8lu:36s6^aAW5hI'5)}�E�GIH J�}~5h81^�LR348l3inoN)ABIRAWIRfä3iV@fh3iu6=

îÑmBmyê0î Q ílA > ï C K�T C�A TUK�?FE í >Ré % L@AB]B3ß^:LR3's|N)]WsicR]BNe^aAW5hI�5)} xp ¾qtH s ABu>IR5)^oN)u>uÃ^a8aNeABfhLÇ^:}~5)8lû�N)8:VPE
û�3 5)HRu:368lTh3Ï^aLRNe^úAW^ßsi]B5)u:3i]_;Ò8l3i]BNe^a36uß^a5�^aLR3ýs6]ÔN)ulu:AWs|N)]!^a8aNeIRu:A_^aAWT)3 si]W5hu:c@8:3ÏN)]Wfh5h8:A_^aLRn'= w�5hIRulABVR368
EFGIH JvN)u4VR3iulsi8:AWHRABI@f<^:LR3>u:3�^Y5e}��ONes�ü)36^:u�^:LONe^,EFGIH JvN)sis63i�@^:uiEÁû�AW^aLÏ36no�@^�; u:36^,Ê'N)IRVÏ^aLR3>ul36^�5)}�N)]B]
�[5hu:ulABHR]W3v�ON)s�üe36^auYVR3iI@5)^a36VþN)ubï�=��Sc@8S]ÔN)H[3i]WABIRf }~c@IRs6^:AB5hIPE�EFGIH J�E�ABu4Nún Ne� }~8:5hno8 ^a5ß^aL@3��[5Uû�368
u:3�^ 5e}Sï�E�ð�'6ï(+FEãû�L@ABs�LÒAWuäsi]W5hu:36VÒcRIRV@3i8>^aLR3<5h�[3i8:Ne^a5h8luaÛ N)IRVDX¿=±ÿµ^>}~5h]B]W5Uû�uv^aLONe^��R8l5h�[3i8l^:AB36u
N)IRV+Ne]Bfh5h8lAW^:LRnou�ABIþsi]ÔNeu:u:AWs|N)]�]BA_^a3i8:Ne^ac@8:3oN)�R�R]_;l£ãABI��RN)8l^:ABsic@]ÔN)86EÍu:5)]Bc@^:AB5hIRu�^a5ýs65hno�@c@^a3 ^:8aN)I@u:AW^:AWT)3
si]W5hu:c@8:3�Ú�rÛÁN)IRV'si]BN)u:ulABs|Ne]�N)]B]Ì!��ONeAB8:uãu:L@5h8l^:3iul^d�ONe^:LRu!N)]Bf)5h8:A_^aLRn�uýÚ �dÛ

h�3i]W5Uû AWuvN\V�;�IRN)noAWs �R8l5hfh8:N)non�ABI@f'}~5h8lnvcR]BNe^aAW5hIO'¾N)uvAWI�Ú ��Û�+4}~5h8zsiN)]Bs6cR]ÔNe^:ABIRf xp ¾qtH s EÍû�A_^aL ^aL@3
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�ON)s�üe36^:u1^aLONe^�s|NeIßfh5Y}~8l5hn÷i�^:5ÃnvAWI cR� ^:5eø LR5)�Rui=y�¿LR3�s|N)]WsicR]BNe^aAW5hI>ul^�Ne8l^auã}~8:5hn ^:LR3�V@3iul^:ABION�^aAB5)I
8:5)c@^a368VnýN)I@V 3�j"^a36IRVRuz^:LR3 �RNe^aL H0; 5hI@3 LR5h� û�AW^:Lþ3|Nes�L AW^:3i8aN�^aAB5)I 5e}1^aLR3o5hc@^:3i8:n�5huÃ^Y]W5�5)�PEÍNeIRV
36T)3iIÇ^acRN)]B]_;ß^�N)ü0AWIRf�N)]B]9�ONe^aL@u�}~8l5hnÑiy^a5bn�ABIÇ^a5>si5)IRu:AWVR3i8:Ne^aAW5hIP=
����ùmú®û´ü�ý
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��ÿ���ÿ�þ��eý§üTü������ ú®ý����,û��Iþ�� ÿ���	 ú��Ôý�û����
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¡�= s í[î '�øÉ3ô� ? í�� 5 � Ð ¡�+ ï	í
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 �= s í[î '�õ93ô� ? í�� 5 � + ïÁí
�@= E�s ' =êi 7�õÆACB}8 +
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� T M�í�î EU? PBb VYílbnm T ê�� EU? ë é �¿LR3Ksi5hn��R]B3Fj�AW^�;�5)}d^aLR3KAB]W]BcRuÃ^a8aN�^aAWT)3úcR�R�[3i8�H95)cRIRV�Ne]Bfh5h8lAW^:LRn
N)H[5UTh3 AWueì9'65CÓß+�= Ú bd5Uû�36T)3i8iE�^:LR3 8l3|N)s�LRN)HRAB]WAW^�;ýH[36^�û�3i36I �����P�ON)AW8:u�5)}18l5hc@^a368:uYs|N)I H[3 s65hn��Rc@^a36V
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Û9}~5h8ãsi5)no�Rc�^aABI@f
N)]W]"!��RN)AB8lu�ulLR5h8l^:3iuÃ^��ON�^aLRu6=

�tcR8�8:3|Nes�LON)HRAW]BAW^�; N)IONe]W;"u:AWu1}~8aN)n�36û�5h8:üoABu1^aN)8:fh3�^a36V\Ne^�s65hn��Rc@^aAWIRfä^aLR348l3|N)s�LONeHRAB]WAW^�;�}~5h8�NäIR36^ª!
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VR36ul^aAWIONe^:AB5hIþ{OEMû�3äs|NeI c@u:3ä3iA_^aLR368SNßu:AWIRfh]W3zVR36ul^aAWIONe^:AB5hIýulcRHRIR3�^45h8SNßu:3�^45)}ãVR3iuÃ^aAWIONe^aAW5hI ulcRHRIR3�^au
ABIÇ^:3i8:s�LRN)IRfh3iN)HR]W;)=

X�u!VR3iulsi8lABH[3iV\AWIK��3is�^aAB5)I ¡�EO3iN)s�L'8:5hc@^:3i8!si5hIÇ^aN)ABIRu�5hI@3Y��ÿ�h }~5h8¿3|N)s�LK8:5hc�^aABI@f��@8:5"si3iulu!^:LONe^!AW^
8:c@IRui=!X ��ÿ�h;:¥i=<SABu!si5)IRsi36�@^acONe]B]W;'N�}~cRIRs6^:AB5hI>: i?<
'o{�+¿^:LONe^dn Ne�Ru�VR36ul^:ABIONe^:AB5hIKN)VRV@8:3iuluý{ ^a5 No]WABul^
5)}u1l8:5)c@^a36ui=w4þX�8:5)c@^a3�:A@1ABu�Nv^:cR�R]B3tû�A_^aLú^aL@34}~5)]B]B5Uû�AWIRf �O36]BVRu�VR3��OIR3iVÂv
Ò :A@F=mVY3ôul36^!5)}�VR3iuÃ^aABIRNe^aAW5hI<u:cRHRI@36^au�^aL@ABu¿8:5)c@^a3�N)�R�@]BAB36u1^a5
Ò :A@F=mAWI0^:3i8Ã}¾N)si36u�3$^:LR3�ul36^�5)}OABIÇ^:3i8l}¾Nesi3iu	5hI�^aLR3�8:5hc@^:3i8Á^aLON�^Í�ONes�ü)36^:u�noNe^as�LRAWIRfB:
@F=pVzn�ABfhLÇ^ÁH[3�8l5hc@^a36V
5hc@^
Ò :A@F=mIR3Fj"^ LR5h� AW�z3�^aL@3�u:3�^¿5)}�8l5hc@^:3i8:uý'¾ABV@3iIÇ^aA"�O3iVßHÇ;>^aL@3iAB8�ÿ � N)VRVR8l3iu:u�+ãû�LR5hn��ON)s�üe36^:u¿n Ne^:s�LRABI@f:A@F=mV'noAWfhLÇ^¿H[3�8l5hc@^:3iVú^a5Uû�N)8:VRu
Ò :A@F=p^�;"�[3e3 g ABIÇ^a368l}¾N)s63)Epul^�N�^aABs�qz5)8:ABf)ABION)][u:5)cR8:s63�5e}Í^aL@ABu¿8:5)c@^a3
Ò Ne^l^a8:AWHRc@^:3iui=_=_=W=R3 Nä]WABul^15)}Íüe36;�!µTeN)]WcR34�ON)AW8:u

�¿LR3ú��5hc@^:3i8Y�!ÿ�h '¾A�=p3)=_E�^:LR3 8l5hc@^:ABIRf<^�N)H@]B3Z+S5)}�3|N)s�L�8l5hc@^a368YnoN)�Ru4^aL@3 si5)no�R]W36^:3oÿ � N)VRV@8:3iulu
u:�RN)si3�5hIÇ^a5<^aLR3�u:3�^z5e}1ABIÇ^:3i8l}¾Nesi3iu�N)s6si5h8lVRABI@f'^:5\N<]B5hI@fh3iuÃ^4�R8:3��@j n Ne^:s�LP=�ÿµ}�^aL@3i8:3�ABu4IR5'VR3�}¾N)cR]W^
8:5)c@^a3eE9Ne]B]��ON)s�üe36^:utIR5)^dn N�^as�LRAWIRf N>n�5h8:3�u:�[3is6A#�Os�8:5hc�^a3YN)8:3�VR8:5)�R�936VP=¥% 3�}~5h8ln Ne]BAB`63t^aLR3YN)s�^aAB5)I
5)}�^:LR3S��5hc@^a3681��ÿ�hÒ5hIß8l5hc@^:3i8�>'N)u z G0'6|�7�{�+FE"û�LRAWs�Lú8:3�^acR8lIRu�^aL@3tu:3�^¿5)}ÁABIÇ^:3i8l}¾Nesi3iu�^aLONe^��ON)s�üe36^au1^:5
VR36ul^aAWIONe^:AB5hI�{YulLR5hcR]WV>H93�u:36IÇ^�5hc�^yû�LR3iIoABIv}~5h8Ãû1N)8lVRABI@f�uÃ^�Ne^:3U|Ç=DC>ÿ�I�^:LRABuy�RN)�9368iEÇû�3d5hI@]W;vs65hIRulABVR368
EGF ( ¨�-§ªIH® ·�¦¾·e²F³§³mÂt¯¿²FË�¦ H ¨�®d²d¦¾¥§©Dª6³m¸�¥m©i¨�¸l¬¾«_²6º¸6ÛeÌD·D¨Í¯¿²aÂtº®�©i¨µ²F¥§©�¦¾¸l¤�¸l¬�²�³0¥m©i¨�¸Ã¬�«_²�º¸:¦	¥m«KJKLi·�²�³NM9®i¦~¨POS·D³m¨�¥§ËD³m¸

�F^



si5)I0T)3i8lfh3iV<}~5h8lû�N)8lVRABIRfäuÃ^�Ne^:3iuÖØ NeION)]W;"ulABu15)}Á^:8aN)IRulAB36I0^�uÃ^�Ne^:3iu¿AWu1H93�;h5hI@V'^:LR3Su:s65h�93S5e}	^:LRABu�û�5h8lü�=
� 8:3�T�AW5hcRutû�5h8:ü0u�LON|Th3>u:L@5Dû�I LR5Uû IR36^�û�5h8:üýs65hI��Of)cR8aNe^:AB5hI@uts|N)IÏH[3äul^aNe^aAWs|N)]W]W;'s�LR3is�üe3iVþ^:5úTh3i8lAW}Ö;
^aL@34}~5)8lû�N)8:VRAWIRf>ul^aNe^a3Sû�AB]W]Ms65hIÇTh3i8lfh3)=

\O5h8¿si5hn��Rc@^:ABIRfä^:LR34cR�R�[3i8!N)IRV']B5Uû�3i8¿H[5hcRIRVRu!5hI<8:3iN)s�LON)H@AB]BA_^�;hE@û�L@ABs�L'�R8:36VRABs�^!^:LR34IR36^�û�5h8lü@¤pu
8:3iN)s�LON)H@AB]BA_^�;�5UTh368úN)]B]P|KBÄ~�E1û�3 VR5 IR5)^ßI@3i3iV$^a5 s65hno�@c@^a3 z G0'�|
7�{0+äHRc@^ 8aNe^:LR3i8>^aL@3K}~cRIRs�^aAW5hI
xz G0'�{�+�^aLON�^äu:�[3is6A#�O36uoNe]B].^aLR3úAWI0^:3i8Ã}¾N)si36uä8:5hc@^:3i8j> ���"×
��	Ö���
	Ý���	o�������� ßc@u:3ß^a5 }~5)8lû�N)8:V+�ON)s�üe36^:u>^:5
VR36ul^aAWIONe^:AB5hIæ{O=.�¿LONe^!ABu6E¦xz G0'o{�+L3 ò À ¤ ~ z G0'�|�7�{�+�=��"^a36� ¡äH[3i]B5Uû�u:LR5Uû�u!LR5Uû û�3�s|Ne]Bsic@]ÔNe^:37xz '�{�+�H0;
&O5"5�V@ABIRfo8:5hc@^:3iu�^:LR8:5)cRfhL\^:LR3vIR3�^�û�5h8lü N)I@VýABVR36I0^:AW}Ö;"ABI@f 5hI 3iN)s�LÏ8:5hc�^a3i8!^aLR3zABIÇ^a368l}¾N)s63iu�^:LONe^�û�AW]B]
H[3�siN)IRVRAWVONe^:3iu¿}~5h8¿s|Ne8:8l;"AWIRfä^a8aN
¢osS^:5�{O=

% LRAB]W3 }~cRIRs�^aAW5hIRuv]WABü)3½xz ERQ<EãN)IRV�5e^aLR368:u�N)8:3 8:5hc@^:3i8äul�936siA#�Rs)E.}~5h8vHR8l36T"AW^�; û�3úû�AB]W]�5)noA_^z^aL@3
u:c@HRu:s68:AB��^i'~3)=pfR=_E	c@u:ABI@f xz '�{0+�AWIRul^:3|N)VÏ5)}|xz G0'�{�+�+!û�LR36IþA_^SABuSs6]B3|Ne8t}~8:5hn ^aLR3äs65hIÇ^a3�j"^�û�LRABs�L 8:5)c@^a368
^aL@3iu:34}~cRIRs�^aAW5hIRu�N)8l3YNeu:u:5"siABNe^a36Vúû�AW^aLM=

5 ©oá ¸¥°�²Só ¨TS 6�¯�º#°,º¼®�¾/º�UÂºo¯B± °0ð�²Â�7698*³
ÿ�IRA_^aAÔNe]B]W;oN)]W]���ÿ�h�u�Ne8:34si]W3|N)8l3iV'5)}yN)]W]P8:5)c@^a36ui=��¿L@3iI\^:LR3��Á5"s|Ne]Á�!ÿ�h 5hI'3|N)s�L 8l5hc@^:3i8�ABu��[5h�RcR]BNe^a36V
û�AW^:L N)]B]Í^:LR3>8:5hc�^a3iuS^:LONe^�N)8l3�3Fj��R]BAWsiAW^:]W;Ksi8l3|Ne^:3iV 5hIý^aLR3>8:5)c@^a368�HÇ;ÏA_^auSsi5)I��OfhcR8:Ne^aAW5hIP=�\O5h8S3iN)s�L
8:5)c@^a368V:�Eã3|N)s�L±ABIÇ^:3i8l}¾Nesi3zi45hIW:\û�AB]W]�H[3'N)u:ulABfhI@3iV±Nýu:cRHRI@36^9{ HÇ; ^aL@3's65hI��Of)cR8aNe^:AB5hI �R]B3�vo^aLRAWu
ABuY8:36�R8:36u:3iIÇ^:3iVÒHÇ;þu:36^l^aAWIRfý��5�siN)]Ô��ÿ�hu'�{�+�3�= {�7 g ilq�7 g :"q�7:^�;"�[3I3tABIÇ^:3i8l}¾Nesi3YA4=Ï��5hc@^:3iuänoN)I0cON)]B]_;
si5)I��OfhcR8l3iV�^:5þVRAW8:3is�^ß�ONes�ü)36^:uß^a5 VR3iuÃ^aABIRNe^aAW5hIO{�5hc@^oABIÇ^:3i8l}¾Nesi3YizN)8:3K8:36�R8:36u:3iIÇ^:3iV ABI$^:LR3\u:N)n�3
û�NU;)=!�"^�N�^aABs48l5hc@^a36uiE�û�LRABs�L\N)8:3�noN)I0cON)]B]_;ßs65hI��Ofhc@8:3iV\8:5hc@^:3iu�^aLON�^�VRAW8:36s6^d�ON)s�ü)3�^au�^:5oV@3iul^:ABION�^aAB5)I
{Ï5hc@^zû�L@ABs�LR3�Th3i8>AWI0^:3i8Ã}¾N)si3ßAWuvcRul3iV�^a5 8l3|N)s�L±N)V@VR8:36u:u�@�EyN)8:3 8:3i�@8:3iul3iIÇ^a36V�N)uv�Á5"s|Ne]Ô��ÿ�hu'o{�+�3�=
{�7 g q�7 g @Oq�7:^�;"�[3I3tul^aNe^aAWsjA�=4�¿LR3ä5)c@^afh5)ABIRfßAWIÇ^a3i8Ã}¾N)si3Y}~5h8SNßul^aNe^aAWsv8:5)c@^a3vAWutVR3�^a3i8lnoAWIR3iVýAWIÏ�"^:3i� ¢
cRulABIRf�N>8:3is6cR8:ulAWT)3Y]W5�5hü0cR�M=

ÿµ}¿û�3<Ne8:3 s65hn��Rc@^aAWIRfK^:LR3 8l3|N)s�LRN)HRAB]WAW^�;ÏcR�@�9368vH95)cRIRVPEÍ^:LR3ú��ÿ�h�uv5)}¿N)]B].8:5)c@^a368:uv3Fj�^:3i8lION)]�^:5
^aL@3 IR3�^�û�5h8lü N)8l3 �[5h�RcR]BNe^a36V û�A_^aL�N\ulABIRf)]B3>8:5hc�^a3 û�A_^aLþV@3iul^:ABION�^aAB5)I g g
��gF!¢Ç¡"q*Ø ^:LR3ßul36^ä5)}¿N)]B]
�[5hu:ulABHR]W3äVR3iuÃ^aABIRNe^aAW5hIRui=Y�¿LRABu4AWuSNúsi5hIRul3i8ÃT)N�^aAWT)3 Ne�R�R8:5|j�ABnoNe^:AB5hI s65hIRulABul^:3iIÇ^4û�AW^:L s65hn��Rc@^aAWIRfß^aL@3
cR�R�[3i8�H[5hcRIRV�5)I$8l3|N)s�LONeHRAB]WAW^�;hE�u:AWIRsi3<û�LONe^:36Th368ßVR36ul^aAWIONe^:AB5hIRuä^:LR3\�[3i368oVR5"3iuoN)V@T)3i8Ã^aABul3Kû�AW]B]¿H[3
si5UT)3i8:36V HÇ; g g
��gF!¢Ç¡"q0=

ÿµ}Íû�3zNe8:34si5hn��Rc@^:ABIRfä^:LR34]B5Uû�368�H95hc@IRVK5)IK8l3|N)s�LONeHRAB]WAW^�;hE�^aLR3���ÿ�h�ud5e}�N)]W]P8:5)c@^a368:u�3�j"^a368:IONe]Á^:5
^aL@3äIR36^�û�5h8:ü N)8:3ä]W36}Ö^S36no�@^�;)=z�¿LRAWutsi5)IRu:368lTeNe^aA_Th3�N)�R�@8:5|j�ABnoNe^aAW5hI\AWutsi5hI@u:ABuÃ^a36I0^4û�A_^aLýsi5)no�Rc�^aABI@f
^aL@3z]B5Uû�3i8dH95hc@IRV 5hIK8:3|Nes�LON)HRAW]BAW^�;)E�u:ABI@si3zAWIK^:LR3Yû�5h8:uÃ^tsiN)u:3z^:LR3z3Fj"^a3i8lION)]�8:5hc@^:3i8ludû�AB]W]�3�j��[5h8l^�IR5
8:5)c@^a36u�û�LRNe^aul5�3�Th3i8�^a5�5hcR8¿8l5hc@^:3i8:u6EO�9368:LONe�RudV@cR3S^a5>noAWu:s65hI��Ofhc@8aNe^:AB5hIPE�HRcRfhu6EOsi8:N)u:LR36uiE�36^:s)=

ÿµ}P^aL@3�8:5)c@^a36uã^:LR3d3Fj"^a3i8lION)][�9363i8lu1N)8l3d3Fj@�[3is�^a36Vß^a5z3Fj��95h8Ã^1Ne8:3!ü"I@5Dû�IME�^aL@3���ÿ�h�u�AWIo5)cR8�n�5"VR3i]
s|NeIKH[3SABIRA_^aABN)]BAW`i3iV N)sis65h8:V@ABIRfh]_;ßNeIRVú^aLR34H[5hcRIRVRu�s65hno�@c@^a36VK5hI<8l3|N)s�LONeHRAB]WAW^�;�û�AB]B]9H934s65h8:8l3iu:�[5hIRV�!
ABI@fh]W;�^aAWfhLÇ^a3i86=

5 ©oï ¸¥°�²Só áXSnä*´¥· óÖ¶D°,ºo¯B± °�ðS²òñu´�°�²�¯B°�º¼®-¾¦¸í²;°ÿ´-µ}� ´¥¶B°�²D³
ÿ�Iv^aL@ABu�uÃ^a3i�MEhû�3¿s65hno�@c@^a3�^:LR3¿u:3�^y5)}[8:5)c@^a36uÍ^aLON�^ysi5hc@]BVä�[5)^a36I0^:AÔN)]W]W;45"sis6cR�Ç;v3|Nes�Lo��ÿ�h HÇ; &O5"5"VRABIRf
8:5)c@^a36uã}~8l5hn ^aL@3d]W5�siN)]O��ÿ�h�u�NeIRV 3Fj�^:3i8lION)][�!ÿ�h�uã^:LR8:5hc@fhLR5hc@^ã^aL@3dIR3�^�û�5)8:ü�=y�¿LR3�&R5�5"VRABI@f��@8:5"si3iulu
ABu!fh5UTh368:IR36V HÇ;<^aLR3Y8:5hc@^:ABIRf��[5h]BAWsiAB36u¿H93�^�û�363iIÏN)VDk:N)si36I0^t�!ÿ�h�ud^aLRNe^�V@36^a368:n�ABIR34û�LRAWs�L\8:5)c@^a36utN)8l3
�ON)ulu:36VPEÇno5"VRA"�O3iVPE�5h8�VR8:5h�@�936VP=ÍX1^�^:LR3�36IRVä5)}R^:LR31uÃ^a3i�ME)û�3�û�AB]B]0LON|T)31s|N)]WsicR]BNe^a36VY}~5h8�3|N)s�L>��ÿ�hY:¥i=<
´O²�¨�» ¨ JZMZO4´  ¥§¦�¥§©�·�¦¾¸6á

�Z_



RIB
OSPF

[)[)[)[[)[)[)[[)[)[)[\)\)\)\\)\)\)\\)\)\)\
RIB

OSPF

])])])]])])])]])])])]^)^)^)^^)^)^)^^)^)^)^
RIB

OSPF

_)_)_)__)_)_)__)_)_)_`)`)``)`)``)`)`RIB
BGP

RIB
OSPF

RIB
OSPF

a)a)aa)a)aa)a)ab)b)bb)b)bb)b)bBGP
RIB c)c)c)cc)c)c)cc)c)c)cd)d)dd)d)dd)d)d

Router 2
Router 3

E
−B

G
P

Router 4

Router 5

Router 6

Router 1

RIB
OSPF

d3

d3

d3

d3

d3

d3

d1

d1

d1

d1

d1

d3 d3 d3 d3 d3

d3

d3

d3
d1

d1

d1

+d3,+d1
d3,d1

+d3,−d1

i11

i12

i13

i52

i51

i42

i41

i31

i32

i22 i23

d3d1

+d1,−d3
d1

d5

d5

i21

i24

i14

i33

i53

i43

FIB FIB

FIB

FIB

FIB

RIB
LocalRIB

Local

RIB
Local

RIB
Local

RIB
Local

\ÍAWfhcR8:3ýH�v���ÿ�h ]W36T)3i]�T"AB36û 5)}Í^:LR3YI@36^�û�5h8:ü<AB]W]BcRuÃ^a8:Ne^aAWIRfz^aL@3�n�5UTh36no36I0^d5)}Í8:5hc@^:3iu!H93�^�û�363iIý��ÿ�h�u6=
��5hc@^a36uiE�ulcRs�LþNeuæ1lVP�k4RE(1lVO¢�4REM8:5hc@^:3��O]W^:3i8luiE�u:c@s�LþN)uæ1;íSVM�hE !µVO¢�42'r1�íu4<N)uS�[3i8:n�AW^iE(1�!é4<N)utVR36IÇ;R+FE
N)IRVþ&O5Uû 5)}ã8:5hc�^a3iu4Nesisi5)8:VRAWIRfß^a5ú8l3iVRAWul^a8lABHRc�^aAB5)I �95)]BABs6AB36utN)8l3vu:LR5Uû�IP=�\�5)]B]B5Uû�AWIRfo^:LR3ä8:5hc�^a3 &O5Uû
VRABN)fh8aNenKE[û�3�s|N)IÏAWVR3iIÇ^aA_}Ö;\^:LR3ä5h8:AWfhABI@ut5)}�8:5hc@^:3iu4N)I@V ^:LR8:5hc@fhLýû�LRABs�L ABIÇ^a368l}¾N)s63iut^:LR3>8:5hc@^:3iu�N)8l3
ABn��[5h8l^:3iVú5h8¿3Fj@�[5h8Ã^a3iVM=

^aL@3tn NDj@AWn Ne][ul36^�5)}Á8l5hc@^:3iu1^aLRNe^4:¥i=<�si5hcR]WVú�95e^a3iIÇ^:AÔN)]W]W;äLR5)]BV<N)IRVeQ|'f: i?<�+�E�^:LR3tul36^�5)}ÁVR36ul^:ABIONe^:AB5hI@u
^aLRNe^X: i?<�si5UT)3i8:u6=

X�uýAW]B]Bc@ul^a8:Ne^a36V ABI \�ABfhcR8l3ÿHREY^aLR3�8l5hc@^aAWIRf�VR36u:AWfhI 5)}oN�IR36^�û�5h8:ü }~5h8:n�uýN�fh8:N)�RL?1�g�hji¡3
'65Ng�hji�7�8Xgkhjim7;��+�E9û�LR3i8l395lg�hjiýABu!^aLR3äul36^45)}ã��ÿ�h�uSABIK^aLR3vI@36^�û�5h8:üýNeIRVg8Bg�hjiýVR36u:si8lABH[3iuS^aL@3äN)V�k:N
!
si36IRsiAW3iu¿H[36^�û�3i36IK��ÿ�h�u15UT)3i81û�LRAWs�Lú8:5hc@^:3iu¿Ne8:3�AWno�[5h8Ã^a3iVME�3Fj@�[5h8Ã^a3iVMERN)IRVú8l3iVRAWul^:8:ABH@c@^a36VP=�� AWu�^aL@3
u:3�^�5e}�8:5)c@^aAWIRf>�95h]WABs6AB3iu�^aLONe^!fh5UT)3i8:I\LR5Uû�8:5hc�^a3iu�n�5UTh3�H93�^�û�363iIý��ÿ�h�uiE�A�=m3e=WEO}~5h8S=nm�7�ozACBg8Xgkhji�E
^aL@3��[5h]WABs6;yðqp®H rVBY� VR3�^a3i8lnoAWIR3iu1û�L@ABs�L'8:5hc@^:3iu�s|NeIKn�5UTh3t}~8:5)n �!ÿ�hnmK^a5��!ÿ�hso[=yxdI@]BABüe3S�ON)s�üe36^
�O]_^a3i8ludAWI]:KE�8:5hc�^aABI@f��[5h]WABsiAW3iu¿AWI]� s|N)I'^a8:N)IRul}~5)8:n ^aL@3Y8l5hc@^a36ud^:LR36;'N)8l3zNe�R�R]BAW3iV<^a5oH0;<s�LRN)IRfhAWIRf
^aL@3�8l5hc@^:3�¤pudN�^:^a8lABHRc�^a3iu6=

)d5)^:3 ^aLRNe^vfh8:N)�RL�1�gkhjiþn N|; H93o�ON)8l^:AW^:AB5hIR36V N)I@V ^aLONe^vN)V�k:N)s63iIRs6AB36uäN)n�5hIRfý��ÿ�h�uvIR363iV�IR5e^
}~5h]W]B5Uû ^aLR3>�RLÇ;"u:AWs|N)].]BAWIRü0uS5)}ã^aLR3>IR3�^�û�5h8lü�=o�¿LON�^YAWuiE�^aL@3�36VRfh3>u:3�^z5e}�^:LR3��!ÿ�h fh8aNe�RL·8Bg�hjiþsiN)I
H[3SVRAW793i8l3iIÇ^¿}~8:5hn ^aL@3�36VRfh3Sul36^U8 5)}	^aLR3S�@L0;"ulABs|Ne]�fh8aN)�@LÆ1 ABI'��36s6^:AB5hI<¢@=-\O5h8�3�j@N)n��R]B3eE@^aLR368:3SAWu
N �RLÇ;"u:AWs|N)]�]BAWIRüúH93�^�û�363iIÏ8:5)c@^a368:uv�äNeIRVÏ oAWIþ\ÍABf)cR8:3}HREMH@c@^tIR5ß�!ÿ�h NeV�k:N)si36IRs6;K^a8:NUT)3i8lu:3iuSA_^|E[5h8iE
ABI ^:LR3äs|Neu:3>5)}�IR36^�û�5h8:ü0u�cRu:AWIRfúABIÇ^:3i8:IRN)]�h¿2 � '~ÿ�h¿2 � +FE�Nßu:AWIRfh]B3z3iVRfh3>AWIg1�g�hjiÏ8:3i�@8:3iul3iIÇ^aAWIRfKN)I
ÿ�h¿2 � N)V�k:Nesi3iI@s6;<noNU;o^a8:NUT)3i8lu:3�nvcR]W^:AB�R]W3��RLÇ;"u:AWs|N)]Á]WABIRü0ui=

%þ3��O8:uÃ^¿VR3��OIR3SN�LR3i]W�9368ã}~cRI@s6^aAW5hIutwvAxzy�{?:¥i=<I7�:A@G|.^:LONe^ã^�N)üe3iu18l5hc@^a3}:
@Í}~5hcRIRVßAWI~:¥i=<�N)IRV �RcRu:L@3iu
AW^ãAWI0^:5zNe]B]R^aL@3tN)V�k:Nesi3iIÇ^1�!ÿ�h�u6=.��ABIR36u1¡F! 4�@8:3i�RN)8:3�N�siN)IRVRAWVONe^a3!8:5)c@^a3!}~5h8.3iIÇ^a8Ã;oAWIÇ^a5Y^:LR3dN)V�k:N)s63iIÇ^
��ÿ�h�=D��ABIR3���Ne�R�R]BAW3iuP^:LR3�8l5hc@^:ABIRf��[5h]BAWs6;tf)5DT)3i8lIRABIRf!û�LRABs�LY8:5hc�^a3iu	s|NeIYH[3��@cRu:LR36VvABIÇ^:5�^:LR3�N)V�k:N)s63iIÇ^
��ÿ�h�E��95)^:3iIÇ^aABN)]B]_;ßNe]W^a368:AWIRfä5h8!VR8:5h�@�RABIRfä^:LR3Y8l5hc@^:3YAWI<^:LR3��R8:5"si36u:ui=���AWIR3iu�^F!Ý_oN)V@V'^:LR3YsiN)IRVRAWVONe^:3
8:5)c@^a34ABIÇ^:5>^:LR3�N)V�k:N)s63iIÇ^d�!ÿ�hd=
twvAxzy0'���ÿ�h�mÁEm�!5)c@^a3�:A@3+�3
�h= c�í�î K�T�T =�m�7�oACB}8Bg�hji
¡�= :�3 8l5hc@^:3i8¿5hI<û�LRABs�LK��ÿ�hsm\8:36u:ABV@3iu
¢@= @z3ô8:5hc@^:3i8¿5hI<û�LRAWs�L\��ÿ�hsoß8:36u:ABV@3iu
HR= :A@F=mAWI0^:3i8Ã}¾N)si36uV3 g ABIÇ^a368l}¾N)s63iu¿5hI]@oû�LR368:3

36VRfh3�=�m�7�oA si5)cR]BV'N)8l8:AWT)3eq
 �= :A@F=mIR3Fj"^ LR5h� AW��3�:

�Zf



�@= :A@ ! 3 ðqp®H r�'�:A@3+
^�= oÂ'�:A@�!��pV@+�3;oÂ'�:A@�!��pV�+�ò�:A@�!
_@= Q|'�o�+�3�Q|'foR+ ò :
@�!��mV

xdulABIRf�twvAx�y�{I: i?<T7�:
@G|FE[û�3zs65hno�@c@^a3�: i?<�}~5h8!3|N)s�Lý��ÿ�h 5)IK3iN)s�L 8:5)c@^a368dHÇ;'AW^:3i8aN�^aAWT)348:3i]BN�j@Ne^aAW5hI;v
N)�R�@]W;"ABIRfetwvAxzy�{�|�^:5o3iN)s�LK8l5hc@^:3�AWI<3|N)s�L\�!ÿ�h cRIÇ^aAW]P^aLR368:3�N)8l3�I@5os�LONeIRfh3iu!ABIú^:LR34si5hIÇ^a36IÇ^au!5)}�NeI0;
��ÿ�h�=

ZKcRs�L 5)}.^aLR3Yû�5h8lü ABI\no5"VR3i]WABIRfo8:5hc�^aABI@fß]BAW3iudû�A_^aL ^:LR3ä�95)]BABs�;�ðqp®H rd'�:A@3+dAWIýul^a36���@=zb!5Uû�3�Th3i86E
^aL@3iu:3ä3Fj��R8:36u:u:AW5hIRuSsiN)IýH93zVRAB8l3is6^:]W;<3Fj�^:8aN)s�^a36V HÇ;\�ON)8:ulABIRfo^aLR3YVR3iulsi8:AW�@^aAW5hIý5)}y^:LR3zIR3�^�û�5)8:ü7'~3)=pfR=WE
^aL@3'8l5hc@^:3i8>si5hI0�OfhcR8:Ne^aAW5hIÙ�O]B36u�+�=Kð�p®H rßnvcRuÃ^�ABn��R]B36no36I0^z^aLR3<3�j��[5h8l^��[5h]BAWs6;þ5)}t��ÿ�h�m N)IRV+^aL@3
ABn��[5h8l^��95h]WABs�; 5)}qo[ERHRc@^�LRN)u¿^a8:36no36IRVR5hc@uí&R3�j�ABHRAW]BA_^�;of)AWTh36I<AW^au�NeHRAB]WAW^�;>^a5>n�5�VRA_}Ö;>^aLR348:5)c@^a36u¿AW^¿AWu
N)�R�@]BAB36Vß^a5R=.�.;"�RABsiN)]��95)]BABs6AB36u1u:363iI'ABI<8:3iN)]�IR36^�û�5h8lü"udABIRs6]BcRV@3�v

�zX �[5h]WABs6;�^aLRNe^.�ON)ulu:3iuã8:5)c@^a36u.^:5SVR3iuÃ^aAWIONe^aAW5hI>u:cRH@IR36^:ud�T�d_SN)IRV'�D¡�_@=§¡����Z��N)IRV�VR8:5h�@u�Ne]B]@5e^aLR368
8:5)c@^a36ui=

ð�p®H r�'�:A@3+ 3 :
@ ! �mVa3;:A@z�mV Ð g �A�d_ Ð _�7|�D¡�_��½¡��"�Z� Ð �Z��q
AW}':
@ ! �mV2`3MÊ>^aLR36IK8l36^:cR8:I�:
@ ! 36]Bu:3bÊ

�äX �[5h]BAWs6;z^:LONe^ãfh5UTh368:IRuã^aLR3�j-h¿2 � N)V�k:N)s63iIRs�;>H93�^�û�363iIúXS�[��N)I@V XS�@¡�EÇû�LR3i8l3tN)]W]R8:5hc�^a3iu�N)8l3
�ON)ulu:36VPE�HRc@^!XS�9��nvcRuÃ^��R8:36�936IRV\A_^au¿Xt�<I0cRnvH[3i8¿^:5>^:LR348:5hc�^a3�¤pu�XS�ú�ONe^:LP=

ðqp®H r�'�:A@3+�3;:A@z�§Neu �ONe^:L\3 si5hI@s|Ne^:3iIONe^:3,'�×��1��7�:A@z�§N)u �ONe^:L�+
�>X �95)]BABs�;z^:LONe^�fh5UTh3i8lIRu�^:LR3uj-h¿2 � N)V�k:Nesi3iI@s6;�H93�^�û�363iIúXt�9�tN)I@VoXt�R¡�E0û�LR3i8l3�8:5)c@^a36u�û�LR5hul3

XS�ú�ONe^:L<n Ne^:s�LR3iudNä8:36fhcR]ÔNe8¿3�j��R8:36u:ulAB5hI']B5"5hü0ABIRfv}~5)8¿XS�@¢>N)8l3�V@8:5h�R�[3iVM=

ðqp®H r�'�:A@3+ 3 :
@ ! �§Neu �ONe^:L3�:
@z�mN)u �RNe^aL Ð �eXt�@¢
�
AW}q:A@z�§N)u �ONe^:Ld`3�Êä^aL@3iI'8:36^:cR8:I�:A@ ! 36]Bul3,Ê

�¿LR3o^:ABn�3äsi5hn��R]W3�j�AW^�;ý5e}�^aL@ABu4ul^:3i� AWu,ì9'�f 5lg�hjiÇfl�Y���Mf :
@If���¡��k��#+tû�LR3i8l3~�1AWu4^:LR3�]B3iI@f)^aL 5)}
^aL@3�]W5hIRfh36ul^�s�;�s6]B3�ABIß^:LR34fh8aN)�@LY1�gkhjiKN)IRV�f :A@If0ABu1^:LR34I0cRnvH[3i8�5)}�ABIRA_^aAÔNe]98l5hc@^a36ui=.�¿LR3z¡��k��9}¾Nes6^a5)8
8:36u:cR]_^au�}~8l5hn ^aLR3Y�95e^a3iIÇ^:AÔN)]	IR3i36V ^a5ßul�R]BA_^tNo8:5hc@^:3vABIÇ^:5 nvcR]_^aAW�R]B348:5)c@^a36ut3|N)s�L ^:ABn�3YA_^�AWu��Rc@u:LR36VPE
û�LR368:3���AWu�^:LR34}~8aN)s�^aAB5)I'5e}��[5h]BAWsiAB36u1^aLON�^d8l3�.0cRAW8:3�u:�R]WAW^:^:ABIRfä8l5hc@^:3iui=¥\�8l5hn 5hc@8!3Fj��9368:AB36IRsi3Yu:5>}¾N)8iE� ABu¿uln Ne]B]M}~5h8¿8l3|N)]MIR36^�û�5h8:ü0u6=
5 ©�� ¸¥°�²Só ïXSnä*´¥· óÖ¶D°,ºo¯B± ����G�P� µß´�ãÑ²Y®S»Yðòã�´(¶D°�²�ã
��3is|Ne]B]9^:LONe^2xz 'o{�+�AWu�Nä8:5hc@^:3i8¿ul�936siA#�Rst}~cRIRs6^:AB5hIú^:LONe^¿8l36^ac@8:IRu¿^aL@3�ul36^�5)}�ABIÇ^:3i8l}¾Nesi3iu¿5)c@^¿û�LRABs�L<^aL@3
si5)8:8:36u:�[5hIRVRAWIRfú8:5)c@^a368tnoAWfhLÇ^d}~5)8lû�N)8:VÏNß�ONes�ü)36^4V@3iul^:ABIR36Vý^a5�{O=S��5úsiN)]Bs6cR]ÔN�^a3 xz '�{�+!}~5h8tNß8l5hc@^:3i8iE
û�3äfh5ß^aLR8l5hcRfhLÏNe]B]Á^aLR3ä��ÿ�h�uS5hI ^:LONe^�8:5hc@^:3i8S]W5�5hü0AWIRfo}~5h8d8:5hc�^a3iut^:LONe^Ss65UTh3i8¦{OE�NeIRV ^aLR36IÏcRIRAB5)I
^a5)fh36^:LR3i8S^aL@3�AWIÇ^a3i8Ã}¾N)si36ut}~5h8t^aL@5hu:3�8:5hc�^a3iu6=yxz 'o{�+�ABuSVR3��OIR36Vþ8:36sicR8lu:A_Th3i]_;hE�N)IRVý^aL@3�HRN)u:3>s|Neu:3iuYN)8l3
fh36IR3i8:N)]B]_;�8:5hc�^a3iu�}~5hcRIRV$ABI+^aLR3\��5�siN)]��!ÿ�hd=Ö\O5h8�8:3iN)VON)H@AB]BA_^�;hE.û�3KABIÇ^a8l5�V@cRsi3KN LR36]B�[3i8ä}~cRIRs�^aAW5hI� � x�{?:A@�7�:¥i=<�|�^aLON�^�si5hn��Rc@^:3iu¿^aLR34AWI0^:3i8Ã}¾N)si36u�^:5äû�LRABs�L'8:5hc�^a3�:
@�ABI7:¥i=<�n�ABf)L0^1VRAB8l3is6^!�ONes�ü)36^:ui=

xz 'o{�+�3 ¢
� q� ?¡¢ ¤¤£�¥ � q� f¦

� � xZ'�:A@�7�:¥i=<�+¸7 û�LR3i8l3§:A@�3;: i?<
'o{�+
¡�g



� � xk'f:
@�7�<r+L3

¨©©©©©©©©©©©ª ©©©©©©©©©©©«

:
@z�pABIÇ^:3i8l}¾Nesi3iu ¬�Z®¯¬j°T±�²l³�´9±¶µj·¹¸=º¯»�±¶¼�½
¾�¿9ÀÁ¿�ÂÃ�Ä"Å ¬j¼ ¿�Ä9¾ �±¶´ Ä¶Æò ¢ ¤+Ç�È�É Ê�ËÍÌGÈ Î�Ï�Ð ÑÁÐ�Ò xz 'o{�+ ¬�Z®¯¬j°T±�²l³�´9±¶µj·¹¸=º¯»�±¶¼�½¾�¿9ÀÁ¿�ÂÃ�Ä"Å ° ¿ ± ¿ ¬Ó´ Æò ¢ ¤+Ç�È�É Ê�ËÍÌGÈ Î�Ï�Ð ÑÁÐ�Ò xz 'o{�+ ¬�Z®¯¬j°T±�º¹Ô�Õ$Ö�·T¸?º Æ

:
@z�pABIÇ^:3i8l}¾Nesi3iu ×¶@GØNÙ�: WUiv|¶Ù��
w1N)u:3±� LON)IRVR]W3iuú^aL@3 HRN)u:3 s|N)ul3 5e}vN+u:AWno�R]W3 8:5)c@^a3ý^aLRNe^<}~5h8lû�N)8:V@u'�RN)s�ü)3�^au\5)c@^KN+ul�936siA"�Os

ABIÇ^:3i8l}¾Nesi3)=ãw1Neu:3�¡YLONeIRVR]B36u1ul^aNe^aAWs�8l5hc@^a36uiE@û�L@ABs�Lú8:3r.0cRAB8l3SNz8:36sicR8lu:A_Th3S]B5"5hü0cR� ^:5vVR3�^a3i8lnoAWIR3dû�L@ABs�L
ABIÇ^:3i8l}¾Nesi3iu�N)8:3�cRu:36Vv^a5t8l3|N)s�Lz^:LR31IR3Fj"^3!�L@5h�äu:�[3is6A#�O36VäABIY^:LR3�8l5hc@^:3)=yw1Neu:3�¢dLRN)IRVR]W3iu�h¿2 � u:36u:u:AW5hIRu6E
û�LRAWs�L\N)8l34s|N)8l8:AB36V<ABI<�!w � u:36u:u:AW5hI<^aLONe^!siN)I'^:8aN|Th368:ul3Ynvc@]W^aAW�R]B3d8:5hc�^a3i8lui=ãX 8:3is6cR8:ulAWT)3Y]W5�5hü0cR�ß}~5)8
^aL@3dNeVRVR8:36u:uãNe^y^:LR3�5)^aLR368y3iIRV�5)}[^aLR3¿ul3iulu:AB5)IoAWuy8:3�.0cRAW8:36V�^:5�V@36^a368:n�ABIR31û�L@ABs�L>ABIÇ^a368l}¾N)s63iuy^aL@3!�!w �
u:36u:ulAB5hI'noAWfhLÇ^¿N)8l8:A_Th3S5hIPERN)IRVú^aL0cRu¿û�LONe^�5)c@^afh5)ABIRfäAWI0^:3i8Ã}¾N)si36u¿noAWfhLÇ^¿H93Sc@u:3iV<}~5h8¿8l5hc@^a36u¿]B3iN)8:IR36V
}~8:5)n�^:LONe^¿ul3iu:ulAB5hIM=ÛÚ w1N)u:3ýHäLONeIRVR]B36u¿N)]W]95)^:LR3i8¿8l5hc@^:ABIRfv�@8:5)^:5�s65h]Bu6E"û�LR368:3t^:LR3S�95e^a3iIÇ^:AÔN)][5hc@^:fh5hABI@f
ABIÇ^:3i8l}¾Nesi3iu1N)8:3!^aLR5hul3S]B3iN)VRABI@f�^:5z^aLR3�IR3iAWfhL0H95h8�8:5hc�^a3i8lu�}~8:5)n û�L@ABs�Lß^aL@3t8:5hc�^a3i8�ABn��95h8Ã^a36V 8:5)c@^a3]{�=

5 © 5 ¸¥°�²SóÜ�BS ä*´¥· óÖ¶B°�ºo¯S± ñu®S»���²;°ë�Õº�¾Ì°�²�ã�³½°0ð�®Y°Â� ²Só�ã�²Y³�²�¯D°½°�ðS²æÕ¯Ý$²D»�°�³à´�µ
� ´¥¶D°,ºo¯B±

% AW^:L�xz '�{0+¿ABI'LON)I@VPE[û�3zü0IR5Uû�^:LR3zul36^d5)}yABIÇ^:3i8l}¾Nesi3iu!5hc@^!û�LRAWs�L �ON)s�üe36^au�VR3iuÃ^aABI@3iV\^:5i{ n�ABfhLÇ^!H[3
u:36IÇ^|=S% 3��R8:ul^Ísi5hn��Rc@^:3ã^:LR3�AWIÇTh3i8lu:3�n N)�@�RABIRf!5)}uxz '�{�+�E xÞ '�ié+�Eeû�L@ABs�Lv8l36^ac@8:IRu	^aLR3�u:36^�5)}OV@3iul^:ABION�^aAB5)I
u:c@HRIR36^:u�^aLRNe^t�[5)^a36IÇ^aAÔNe]B]W; n Ne�K^a5oABIÇ^a368l}¾N)s63eilE9A�=m3e=WE|xÞ '�iÝ+�3 g {gf^i�B¹xz '�{0+�q0=!xdu:AWIRf xÞ '�iÝ+1û�3vn Ne�
^aL@3�8l5hc@^:ABIRfv^aN)HR]B3SAWI@}~5h8ln Ne^:AB5hIo^a5>�ON)s�üe36^��O]W^:3i8:u!N)u1}~5)]B]B5Uû�urv

��36^}:äVR3iIR5e^a34^aLR3�8:5hc�^a3i8!cRIRV@3i8!si5hIRulABVR368aNe^:AB5hIM=Õ\O5h8!N)]W]PABIÇ^a368l}¾N)s63iuPi�5)I>:�N)IRV<}~5h8!N)]W]P8:5hc�^a3i8lu@o^:LONe^dN)8l3SVRAB8l3is6^:]W; si5hIRI@3is6^:3iV'^a5ß:zT"AÔNäABIÇ^a368l}¾N)s63Si:E�N)V@V'^:LR3S}~5h]B]W5Dû�AWIRfvs6]ÔN)cRul3iu¿^a59E � H Je=
E � H JP3 E � H J�X g Q·fD�P=mV@ul^ N)V@VR8<B xÞ '�ié+Fq 'Ï^�+

�¿LRABu-�O]_^a3i8yû�AW]B]O�ON)ulu�NeI0;>�RN)s�ü)3�^¿fh5hAWIRfS^a5YNYVR36ul^aAWIONe^:AB5hIä^aLRNe^¯:Sn�ABf)L0^.�[5hulu:ABH@]W;ä8l5hc@^a3!5hc@^ã^aL@3
]BAWIRü>^a59@[ERN)IRV'VR8:5h�'N)]W]M^aL@3��RN)s�ü)3�^au�^aLONe^B:zû�5hcR]WV<IR36T)3i8�8l5hc@^:3tT�ABNj@[=
à á ø 8}� úª� 8 ÷ * ø4ùuö�:döãâþ÷hø 8 õ 0�6 ÷�+�õ

ÿ�I ^:LRABu�u:3is�^aAW5hIPE0û�3t8l3r�OI@3�^aLR3dHON)ulABstNe]Bfh5h8lAW^:LRn �R8l3iu:36IÇ^a3iV<AWIú��36s6^aAW5hIiHYu:5z^:LONe^1A_^�û�AW]B]Oû�5h8:üäû�AW^:L
IR3�^�û�5h8lü0ud^aLRNe^�ABIRs6]BcRV@3S�ON)s�ü)3�^d^:8aN)I@ul}~5h8lnoAWIRf��O]W^:3i8lui=Dä
å ÐÖ©ßÐfæèç�´þ¥m¨¿¥§¦1Ë)®6¦�¦¾¥§ÌD³§¸�¨�®v¸æUËD³§¥§ºÃ¥p¨�³mÂo¦¾¸Ã¨!²]»¾¨�»D¥§¬�¶UÓBË�²�¬¾¨~ÂI¼Y©D¸æ|¨�ÓB»D®6Ë0Û[Ì�·U¨¿¨�»D¥½¦1¥½¦1·D©|·�¦¾·e²F³BáoÐÔ«�Ê9¸S¦�¸Ã¸�¨�»�¸

º®6©¶é�ª6·D¬�²F¨�¥§®�©Sº®6¯1¯1²�©�¶D¦	«®�¬	¨�»D¥½¦ÃÛhÊM¸ã¦�¸¨�êF ¨ÓH® ¨�®!Ì)¸�²�³m³@¥§©6¨�¸Ã¬�«_²�ºÃ¸l¦Á®6©S¨�»�¸ã¬�®�·U¨�¸Ã¬Á«®6¬�²�³m³ H Ë)®F¨�¸Ã©i¨�¥½²F³§³§Â�³§¸l²�¬�©�¸l¶®�¤�¸l¬M¨�»D¥½¦Á¦�¸l¦�¦¾¥§®�©0áëlÎD®6¬Í©�¸¨~ÊM®�¬�Ä|¦�º®6©6¨µ²F¥§©D¥§©Dª!Ë�²6ºµÄ�¸Ã¨	¨�¬µ²F©e¦~«®6¬�¯1¸Ã¬µ¦lÛ�¨�»D¸¿¦¾¸Ã¨Í®�«[Ë�²�ºµÄ6¸¨µ¦Á¨�»�²�¨y²d¶D¸l¦¾¨�¥§©�²�¨�¥m®6©YºÃ²�©4¬�¸lº¸l¥m¤6¸ã¯¿²aÂSÌ)¸
¶U¥Ôâ)¸l¬�¸l©i¨M¨�»�²F©�¨�»D¸.¦¾¸Ã¨Á²�¦�®�·�¬�ºÃ¸Íºl²F©t¦¾¸l©�¶�¨�®�¨�»�²F¨	¶U¸l¦¾¨�¥§©�²�¨�¥m®6©0áOÎD®6¬P¨�»D¥½¦�Ë�²�Ëe¸l¬lÛUÊM¸yºÃ²F³½º·�³§²F¨�¸Í¬�¸:²�ºµ»�²�ÌD¥m³§¥m¨~Â�²�¦M¨�»�¸
¦�¸¨�®F«[Ë�²6ºµÄ�¸Ã¨�¦	¨�»D¸¿¦�®�·D¬µº¸�ºÃ²F©z¦¾¸l©�¶ÇÛ0²�³p¨�»D®�·Dª6»�®6·D¬�¬�¸l¦�·D³m¨�¦�ºÃ²�©�Ì)¸�¸Ãæ|¨�¸Ã©e¶U¸l¶�¨�®t²F³½¦¾®�ºÃ²�³§ºÃ·D³§²F¨�¸1²d¦�¸¨y¶U¸:¦�ºÃ¬�¥§ÌD¥§©Dª
Ê�»�²F¨�¨�»D®i¦¾¸�Ë�²6ºµÄ�¸¨µ¦M¯�¥§ª�»i¨Á³§®|®�Ä�³§¥mÄ6¸�®�©t²F¬�¬�¥§¤�²F³Ç²�¨�¨�»D¸.¶U¸l¦¾¨�¥§©�²F¨�¥§®�©0á

¡��



u v

u v
t v’,v

u’

v’

u,vFt u,u’

u,vF

(Case 1)

(Case 2)

\ÍABf)cR8:3� 0v-jÍj��R]WABsiA_^a]_; n�5�V@3i]BAWIRfv�ONes�ü)36^!^a8:N)IRuÃ}~5h8:noNe^aAW5hIRu1c@u:ABI@f�@íì H ì!N)IRVKNvT"AB8l^:cON)]PI@5�VR3e=
%þ3oLON|Th3 }~5)cRIRVþ^:LONe^�^aLRAWuY8l3r�OIR36no36IÇ^äs|N)IþH93oN)sis65hn��R]BAWu:LR36V û�AW^:LR5hc@^Ys�LON)I@fhABIRf'^aLR3�}~cRIRVONF!

n�3iIÇ^�N)]yuÃ^a8lcRs6^:cR8:3o5)}�^:LR3oHRN)u:AWsoNe]Bfh5h8lAW^:LRnK=��"�936siA#�Rs|N)]W]W;hEPû�3 ul3i�ONe8aNe^:3�^:LR3o�RN)s�ü)3�^z^a8:N)IRuÃ}~5h8:n�ABIRf
�ON)8Ã^auã}~8:5hn ^:LR3iul3]�O]W^:3i8lu�N)I@VßABIÇ^a8l5�V@cRsi3�T"AB8l^:cON)]�si5)no�[5hIR36I0^:u�^:5z8:36�R8:36u:36I0^¿^:LR3in 3Fj@�@]BABs6AW^:]W;äAWIo^aL@3
8:3iN)s�LON)H@AB]BA_^�;'N)ION)]_;"u:ABu!fh8:N)�RL}1>=��¿LRAWu�AWudAW]B]Bc@ul^a8:Ne^a36VKAWIþ\ÍAWfhcR8:3z �=!�¿LR3i8l3äN)8l3Y^�û�5ús|N)ul3iu�v 'Ã�Z+�^aL@3
�ON)s�üe36^�^a8:N)IRul}~5)8:noNe^aAW5hIî@tAWu4N)�R�R]WAB3iV Ne}Ö^:3i8t^:LR3o�RN)s�ü)3�^$�O]_^a368:ABI@f�'¾3)=pfR=_E��	50�ý8:36n N)8lü0ABIRf,+FE�N)IRVW'�¡�+
^aL@31^a8aNeIRul}~5h8ln N�^aAB5)I§@�ABuyN)�@�R]BAW3iVvH[36}~5h8l3�^aL@3¿�ON)s�ü)3�^-�O]W^:3i8:AWIRf*'~3)=pfR=WE,)!Xy��+�=hÿ�I>3�^aLR368ys|N)ul3)E0N�T"AB8Ã^acON)]
IR5"VR3�!µ3iVRf)3o�ONeAB8SABu4AWI0^:8:5"VRcRs63iV ^:5Kn�5"VR3i]�^:LR3oul3i�ONe8aNe^:3o�R8l5�s63iulu:ABI@f\ul^aN)fh3e=ij.N)s�L T"AW8l^acRN)]y3iVRf)3oAWu
]ÔNeH936]B3iVßû�A_^aL'NV@�}~cRIRs�^aAW5hI<8:3i�@8:3iul3iIÇ^aAWIRfoN��ONes�ü)36^!^a8:N)IRuÃ}~5h8:n'=

%þ3'LON|Th3'VRAWu:si5UT)3i8:36VÒ^aLRNe^��ON)s�ü)3�^o^:8aN)I@ul}~5h8lnou>noNU;þLON|Th3'^�û�5 cRIRVR36u:AW8aN)HR]W3<�R8:5h�[3i8Ã^aAW3iuä^aLON�^
s|NeIþsi5)no�R]WABsiNe^a3z^:LR3�8:3|Nes�LON)HRAW]BAW^�;ýN)ION)]_;�ulABu6=9\ÍAW8:uÃ^|E	N'^:8aN)IRuÃ}~5h8:n noAWfhLÇ^4IR5)^�H93�5hIR3ß!µ^:5d!�5hI@3)=i\O5h8
3�j@N)n��R]W3)ERAWI<^:LR34s|N)ul3Y5e}Í�	50�ú8:3inoN)8lü"AWIRfRERnzcR]W^:AB�R]W3��	50�úTeN)]WcR3iu¿noN|;úH[3�noN)�R�[3iV<AWI0^:5>5hIR34u:AWIRfh]B3
�	50� T)Ne]BcR3e=yX�]Bul5RERAWI<^:LR3Ss|Neu:345)}S)dXy�SEO5hIR343Fj�^:3i8lION)]ÁN)VRV@8:3iulu��95"5h]PAWu1^�;��@ABs|Ne]B]W;o8:36cRu:36V'}~5)8¿n N)IÇ;
LR5huÃ^au4N)uS]W5hIRfúNeuSIR5ß^�û�5<LR5)ul^auSc@u:3ä^aLR3zuaN)n�3ä3�j"^a368:IONe]yN)VRVR8l3iuluYNeIRVý�95)8l^SI0cRnvH[3i84N�^t^aLR3äu:N)n�3
^aAWno3e=

��3is65hIRVPEMN�^:8aN)IRuÃ}~5h8:n noN|;<IR5)^d36T)3iIýH[3zN�VR36^:3i8:n�ABI@ABul^:ABst}~cRI@s6^aAW5hIP=¿ÿ�I ul5hn�3Yn�5�V@3iu!5)}�)!Xy�SE
Nv�ON)s�üe36^!ABu�IR5)^�N)]_û1N|;"u1^a8:N)IRuÃ}~5h8:n�3iVúAWI0^:5v^aLR3Su:N)n�3t�ON)s�üe36^k£O^:LR3tu:5)cR8:s63YNeVRVR8:36u:u¿^aL@3t�ON)s�üe36^!fh36^:u
VR36�936IRVRu.5hIä^aLR3¿s6cR8:8l3iIÇ^ãN|TeN)AB]BN)HRAB]WAW^�;S5e}[^:LR3�N)VRV@8:3iulu.�95"5h]�=	�	54N)VRVR8l3iu:uy^:LR3iul3!�@8:5hHR]W3in�uiE)û�3�VR3r�RIR3
N<fh3iIR368aN)]WAB`63iVÏABIÇTh368:ul3�}~cRI@s6^aAW5hIÏ5)}¯@FEÁ5UTh368zNeIþN)8lHRAW^:8aN)8Ã;\�RN)s�ü)3�^vu:3�^,E�E	N)urv�@�ö C '�E +V3ëò�ï ¤�ð g Q fñ Bî@r'hQ�+Fq0ERû�LRAWs�L\8:3�^acR8lIRu�^aLR34u:3�^�5e}�N)]W]P�[5hu:ulABHR]W3��RN)s�ü)3�^aud^:LONe^!s|NeIKH[3S^a8aNeIRul}~5h8lno36VKc@u:ABI@f�@�^a5�N
�ON)s�üe36^dABI]E>=

xdulABIRf�^aLR3ãABIÇT)3i8:ul3ã^:8aN)I@ul}~5h8ln�}~cRIRs�^aAB5)IPE�û�3ãLON|Th3�8l3r�OI@3iVY^:LR3ãHON)u:AWsãN)]Bfh5)8:AW^:LRn ^a5�LON)IRV@]B3.�ON)s�üe36^
^a8:N)IRuÃ}~5h8:n�ui=ã���[3is6A#�OsiN)]B]_;hE�5hIR]W;ßul^a36�Ru4�zNeIRVæ��5)}	^aL@3�5)8:ABf)ABION)]9N)]Wfh5h8:A_^aLRn�IR363iV<^a5>H934s�LONeIRfh3iVM=

��¤_= \O5h81N)]B]�ilEOABIRA_^aABN)]BAW`i3Pp*'�i 7vn�+�Neu1}~5h]B]W5Dû�urv
^a59E�qtH s�E@AW}´=Di;7«nyA�AWu¥�O]W^:3i8
^a5>ul36^d5)}�Ne]B]M�RN)s�ü)3�^auiE[AW}R=êi 7vnaA�ABu1^a8:N)IRuÃ}~5h8:n�3i8
^a59ÊREOA_}´=Di;7vn9Aa`B\8

��¤_= E�s ' =êi 7�õÆACB}8 KR> ï =Di 7�õzA�ABu¿^:8aN)IRuÃ}~5h8:n�3i8�+
? P	ê > p"!U'�i;7vn�+L3Mp"!�'�i;7vn�+�ò @ ö CqrH ó '�p*'6õ 7vn�+�+�£

¡h¡



3,2F

{3,4,5}

4,2F

{3,4,6,7}

5

4

3

2
2,1F {6−8}

{3−5}

5,3F

5,4F{6,7}

{5−8}
1 1’ {5,8}

{1,2}−>{5,6}

\ÍAWfhcR8:3¦�0v � N)s�üe36^�^:8aN)I@ul}~5h8ln 3�j@N)n��R]W3

ê T ðiê E�s ' =êi 7�õÆACB}8 KR> ï =Di 7�õzA�ABu¥�R]W^a368�+
? P	ê > p ! '�i;7«n0+�3Mp ! '�i 7vn�+�ò g E�qtH ó$# p*'�õÞ7vn�+Fq,£
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