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All nodes shown are in G**4

1 2 3 4 5 6 7 8 9 10

Path for tour:  1 4 2 6 3 5 7 9 8 1 Nodes in G*

Nodes not in G*

17

17

Only nodes above this line are in G**

Path for tour:  1 2 3 4 5 8 7 9 6 1
Path for tour:  1 3 2 5 7 4 8 6 9 1
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¬±CF©�ÅRK)> HJ> EGP�«GE\HJ> ?�HJ§G=DÅ1> EML�CnÅ:CF¨¤=�EMT�Â%9�¬eÅe=dK)©J©J> ²F=
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HJCAC�?SK)©JPF=
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HJ§G=�K)? PFCF©J> HJ§GB ¨G©'KFªyHJ>Sª�K)?l»¤HJ§G=7K)? PFCF©J> HJ§GB ª�K)E¿TZHJ> ? ?&¶¤=d©J«GEµÅ1> HJ§
KÁTIBdK)? ? =�©
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©J=_TI«G? H'T�TI§GCnÅ > E¾@A=_ªyHJ> CFE�ÓM»�TZH'K)©IHJ> EGP
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ädænÝ�Ú�ÛJØFã�Þ ß�ä"Ô�Õ�Ö±×DÖlÕ�ädß�ÖiænÛlá\ß�Ö¸åe·¸¦�@�¹�¦1¦�ºy»nPF> ²F=_T�K	H'K)©JPF=�H+HJ> BD=R¬±CF©�=_KFª'§
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TI=_K)©'ª'§
>ST�HJ§G=�E�«MTI=_L�HJC�½MEML
HJ§G=	TIBdK)? ? =_TZH
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�FXZb_p\a ['��h�� ��w_v�x_þ_þ_x tyþ t_tyþ_þ7�¸w	� t_tyþ_þ7��ûnw	�

��w_v�û ���gw t � t_t'ûgú7�±x�� t_t'ûgú�- �¸w�x��
��w_v_v_v_w_w tyx tyx�#�x - �¸w	�
��w_v ��ûgx�# tyx t�w�ùgv�- �¸w	�

- ^ YA�F^ �yW�jZ['h&jZrAW�j�W�]_qAW�XIW�YnjZ['[1b���b_�FjZ^ �,W�a ^ jlk ��b�XeW�]_qAW�XIW�YnjZ['[1b��~jZr\[
^ YF�S[yW�hi^ p\^ a ^ jlkDb���jZr\[R�FXZb_p\a ['� ����W�h&�Sb_q\YA�G�

HJ§G=_TI=�¨G©JCF¶G? =�BdT�·±«MTI> EGP 1 I Ë_ÌDK)EML�1 I Ë�F)º�Å1> HJ§OHJ§G=�¬±CF? ? CnÅ1> EGPDCF«�H'ª�CFBD= � ] ¬�HJ§G=
=�> PF§\H�¯ 	n³iª�> HZ¼�¨G©JCF¶G? =�BdT�» F�Åe=�©J=�Ú�ÛJØ�;nß'à�HJC�¶¤=,> E�¬±=_KFTI> ¶G? =F»MK)EMLOHJ§G=,©J=�BdK)> EG> EGP�Ë�ÅRKFT
TICF? ²F=_LdHJC
CF¨�HJ> BdK)? > HZ¼FÂ ] ¬�HJ§G=�½M²F=,¯)Ín³iª�> HZ¼D¨G©JCF¶G? =�BdT�»�Ë�ÅRKFT&Ú�ÛJØ�;nß'à	HJC
¶¤=�> E�¬±=_KFTI> ¶G? =F»
Ì�Åe=�©J=�TICF? ²F=_L�HJC,CF¨�HJ> BdK)? > HZ¼F»FK)EML
HJ§G=�©J=�BdK)> EG> EGPdË1ÅRKFT&TICF? ²F=_L
Å1> HJ§GCF«�HeK�PF«MK)©'K)E\HJ=�=
C)¬+CF¨�HJ> BdK)? > HZ¼7¶¤=_ª�K)«MTI=�HJ§G=�©J=_ê\«G> ©J=_L�²nK)? «G=�C)¬ 1 ÅRKFT�HJCACD§G> PF§�Â�·¸TI=�=�¦+K)¶G? =�Ëgº
Æ	T�HJC�TI¼ABDBD=�HJ©J>Sª&¦�@�¹�� T�Å1> HJ§,HJ> BD=�Å1> EML�CnÅ�T�»�HJ§G> ©IHZ¼�¨G©JCF¶G? =�BdT�¶MKFTI=_L�CFE�HJ§G=�
 � ¯

¨G©JCF¶G? =�BdT+¨G©JCF¨¤C\TI=_L�¶A¼
@ACF? CFBDCFEO­ În°�HJ§MKnH&Åe=�©J=�½M©'TZH&TZHJ«ML�> =_L
¶A¼�¹�C)HJ²A> E�=�H�K)?lÂG­ Íg°¤K)EML
HJ§G=�E 0�=�EML�©J=_K)«�=�H�K)?lÂ\­ Ìn°AÅe=�©J=&©J«GE�Å1> HJ§�CF«G©+K)? PFCF©J> HJ§GB�»�«MTI> EGP 1 I Ë�E�Â_¦R§G=�¨G©JCF¶G? =�B
EMK)BD=�? >STZHJ=_LO> E�¦+K)¶G? =�¯�©J=�¬±=�©'T�HJC�HJ§G=�¨G©JCF¶G? =�BÃª�C�L�=�«MTI=_L7¶A¼7@ACF? CFBDCFE�»\¬±CF? ? CnÅe=_L�¶A¼
HJ§G=�©JCF«�HJ=�EA«GB�¶¤=�©_Â�<�=�> HJ§G=�©1¹�C)HJ²A> E�EGCF©D0�=�EML�©J=_K)«Oª�CF«G?SLdPF«MK)©'K)E\HJ=�=�HJ§G=�CF¨�HJ> BdK)? > HZ¼
C)¬�KdTICF? «�HJ> CFE�=�²F=�E�> ¬�HJ§G=�> ©	TICF? «�HJ> CFE�ÅRKFT1CF¨�HJ> BdK)?lÂM¦R§G=,=�E\HJ©J¼�¬±CF© � 
1=_ê\«G> ©J=_L�1 �
> E
¦+K)¶G? =�¯	> EML�>Sª�KnHJ=_T�Å1§MKnH�²nK)? «G=eC)¬/1ñÅeCF«G?SL,¶¤=1EG=�=_L�=_L,¬±CF©�K�PF«MK)©'K)E\HJ=�=�C)¬¤CF¨�HJ> BdK)? > HZ¼FÂ

] «G©�K)? PFCF©J> HJ§GB!TICF? ²F=_L�Ë�Ó�C)¬eHJ§G=_TI=�¨G©JCF¶G? =�BdT�Å1> HJ§èKOPF«MK)©'K)E\HJ=�=DC)¬RCF¨�HJ> BdK)? > HZ¼FÂ
] ¬,HJ§G=_TI=ÉË�ÓM»R¹�C)HJ²A> E�§MKFLuTICF? ²F=_L�¯¿HJCÉCF¨�HJ> BdK)? > HZ¼ÊK)EML 0�=�EML�©J=_K)«u§MKFL�TICF? ²F=_L�Î
HJC®CF¨�HJ> BdK)? > HZ¼FÂ ] ¬1HJ§G=7©J=�BdK)> EG> EGP¿Ë_Í�¨G©JCF¶G? =�BdT�»�CF«G©�K)? PFCF©J> HJ§GB!¬¸K)©J=_L¾¶¤=�HIHJ=�©�HJ§MK)E
¹�C)HJ²A> EµËg¯,HJ> BD=_T�»M=_ê\«MK)? ? =_L60�=�EML�©J=_K)«®¯�HJ> BD=_T�»MK)EML7¬¸K)©J=_LO¶¤=�HIHJ=�©1HJ§MK)E 0�=�EML�©J=_K)«�Ì
HJ> BD=_T�Â ] EOHJ§G= GD¨G©JCF¶G? =�BdTRÅ1§G=�©J=�CF«G©	K)? PFCF©J> HJ§GBÃ§MKFL7HJ§G=,BDC\TZH	L�>  �ª�«G? HZ¼F»MÅe=�HJ§G=�E
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XZ��w�ú)t_� t w�ú û �gvn� v�x û_û_ûF� v�û � t v û_û_ûF� v�û�- ��t%� ��t%�
XZ��w�ú)t_� wÇw � #�x_ù)� #�ù #nt�wn� ù)t # t v #nt_t_� v�û�- ��t%� ��t%�
XZ��w�ú)t_� xÇxgw þ_x_ù)� # � #�ùgvn� û_û # w # #�ù_ú)� �)t - ��t%� ��t%�
XZ��w�ú)t_� û w � þ_ú_x)� v_v #�ù_x)� ��û # t û #�ù_x)� �_x�- ��t%� ��t%�
XZ��w�úgwn� t/x_x þ�û_ûF� ù�# #	#_wn� tyþ w�ú x��1t�v #	#_wn� x_x �±þ_þ��
XZ��w�úgwn� w t'û xgw�þ)� w�þ x_ú�ûF� t'û tyx t t_t$x_ú�ûF� t'û�- ��t%� ��t%�
XZ��w�úgwn� x$w�ù þ�#�þ)� �gv þ_x_ù)� v�þ t�v w t_t$þ_x�#n� #_w�- �¸w_v	�D� �_ú��
XZ��w�úgwn� û w�þ þgv_wn� #�x #�ù_x)� ú_x tyþ t'û
�1t�v¾þ_ú�ûF� v	# �¸w �_x��
XZ��w�ú_x)� tÇtyù ûgþ)t_� tyx ûnv�x)� ûgþ tyx w wntÇûnv�x)� ûgþ�- �¸v	� ��t'û��
XZ��w�ú_x)� w x_x þ�ûgx)� w_w #�þ�ûF� t � w�û w��1t�v¾þ_xgwn� t'û �±ù_þ��
�&^ jZr
^ Y\^ jZ^ W�aMjZb_qFX&� XZb_��� x��2� #�þ_ù)� ú�û xgw w��1t�v #�þ�ûF� t � ��#�ú��
XZ��w�ú_x)� xÇx�# ù)t_t_� tyþ þ�ûnwn� w_v w	# w��1t�vµY\b_Y\[e�Sb_q\YA�
�&^ jZr
^ Y\^ jZ^ W�aMjZb_qFX&� XZb_��� x��2� þ�ûnwn� ú_x x�� û��1t�v¾þ_x�ûF� ù_ú ��tyx����
XZ��w�ú_x)� û�t�v x_x_ú)� x_x x)t'ûF� w�ù t�w t t_t$x)t'ûF� w�ù�- ��t%� �±x��
XZ��w�ú�ûF� t!û � ùgw�x)� þ�� þ_ù�#n� ú_ù x_ù ù��1t�vµY\b_Y\[e�Sb_q\YA�
�&^ jZr
^ Y\^ jZ^ W�aMjZb_qFX&� XZb_��� x��2� þ�#�þ)� # � ûnv t��1t�v¾þ�#�þ)� ��û �±ùgw	�
XZ��w�ú�ûF� w x_x �_þ��)� v � ��#�ù)� w � w�þ w��1t�v �_þ_x)� tyx ��t ��#	�
�&^ jZr
^ Y\^ jZ^ W�aMjZb_qFX&� XZb_��� x��2� ����ûF� t'û xgw û��1t�v ����ûF� t'û ��t�v�þ��
XZ��w�ú�ûF� x$w�û ûnv_vn� ú_x û �_ú)� w�û w_w û��1t�vµû ���)� wnt ��tyþ_x��
XZ��w�úgvn� tÇt'û x_þ)t_� ú_ú x�ûgx)� wnt # t þ x�ûgx)� wnt!- ��t%� ��t%�
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üeb�jZ['h��
s�a aG�FXZb_p\a ['��h�XZq\Y��&^ jZr �	�Ét�vn�
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v�ú_ú x_x)tyxgv�û �¸w�ûgú_ú�� xgw�ù�#_w	#7��#	� xgw�ù�ûgþ)t �¸v_w	� xgw�ù_x�#nt �¸v ��û��7xgw�ùgw	#_w7�±xgv_v_w	�
�_ú_ú xgvnt%#ntyx?�±x��_ú_ú�� xgvnt'û_û�#7�±ù�� xgvntyx)tyþ?� �_x�� xgvnt�w�ú_x?� �_ùgw	�7xgvnt_t�w �?��ûnw�ù_x��
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XZ��w�ú)t_� t w�ú v þ)t_� ùgw�- �)t_t_� tyú t
XZ��w�ú)t_� w$w � � ù_ù)� v � - þ�#_vn� #�x t
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