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Dagstuhl Seminar on 

The Travelling Salesman Problem 
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dfehgid jlk1mngporqtshuwvxkyorgpzl{|kys~}�jl�y�hotg�{��bgpor��shuyz*���=��ehgi{|�yz��O�hkyz�qr�p��{|�yz���qt{|�b�yj���kys�����kysh�
{|�yz���qts�mhg�z���qtuykp��gp���hj��y�hotg�{|z�qrs��y����qr{|qt��kp��qr�ys�kysh�5��exg��yj�g���qt��k�oE�p�y{|�h����g�j�zl�pqrgpsh��gp�w�
zlkyotg�z�{|kys�ehkyz<����mbqtzlq���g�ky�Ie���q������Yj��y{ k¡uyq�mngps�zlg��5g�¢bky����o£�`�ysh�pg�¤¦¥�s��h�yqtshu���ehqrz��fehg
z���kyj���z"�Yjl��{§exqrz¨ex�y{|g^��q����©��k�sh�ªqts3��ehg�mng�j��«gpsh�5ehg^ehk�z ���3jlg����hjls5k�uykyqtsO���¬��ehqtz"eh�y{|g
��q����©¤�­=g^®^k�s���z¨���3mbqrz�q£����ehgB��q���qtg�z�qts�z��h�Ie�kys«�yjl�xg�j"��exkp�i��ehg=���p��k�o��y����exgB�hqrz���kysx��g�z
��j�kImhg�otg��5qtswehqtz ���y�hjE�bgp���y{|gpz"kyz¯zl{|kyotobkyzE�%�yzlz�qr�hotg��bzlqtsh��gE��ehqtz ®�qtoro%zlk1mhg=ehqt{:��qt{Kg¬kysh�
uykyz�¤3dfehg°d jlk1mhg�otqrshu�vhk�orgpzl{|kys�}�jl�y�hotg�{7±�dfvx}E²=���yshz�qrz���ziqts³qt�hg�s���qt�´�bqrsxuB��ehqtz^zleh��j���gpz��
���y�xj���exjl�y�hu�e���ehg³�pq£��qrgpzl¤Gdfehg«dfvx}�ehk�zª{|kys��µqt{K�%�yj���kys���ky�x�horqt��k¶��qt�yshzªqts�mngpehqr�porg
jl�y�?��qtshuy� ·°¸Svh¥��hg�z�qruysx�f�hjl���h�h�¹��qt�ys�zl�Iexg��h�hotqtshuy�<��������qtshu�®=kyotor�hk��bgpjl��º��y��z�g�»V�hgpsh��qtshuy�
�hkp��k��por�hz���gpjlqtshuy� ���hj�mng3j�g��p�yshz���jl�h�¹��qt�ysh� g�����¤^g¹����¤¬g�����¤t�Hkysx�¼j�g�zlgpkyjl�Ie¡�ys|��ehg�dfvh}½ehkyz
�Y�yotor�1®=g��~{Kk�s����xqr¾%g�j�g�s��°�xkp��ehz�¤

dfehg3¿ikyu�z����xehoHz�g�{|qtshkyj=��sÁÀ%Â%Ã¼À©ÄpÅ�Æ�Ã�ÇYÇ ÈYÉnÊBË Å©ÇÌÃlÍIÎ~Å�É«Ï�ÄpÐ©Ñ�ÇÌÃlÎÒ�xjl�y�hu�e��¬���yu�g���exg�j
jlgpzlg�k�jl�Iehgpjlz<�Yjl�y{/dfehgp�yjlg¹��qt��kyo	Óf�y{|�h����gpjfvh��qtg�sx��g���Ô��%g�j�kp��qt�yshz¯Õ¬gpzlg�k�jl�Ieh��Ö³k¶��ehgp{Kk¶�l×
qr�pkyo)}Ej��yuyj�ky{|{Kqtshuy�=¿iqrz���jlg¹��g³�¬�h�hotqrgp�ØÖ³kp��ehg�{|kp��qr�pzl��kysh��Óf��{3�hqtshkp���yjlqt��zO®�ex���hqtz�×
���hz�zlgp�¦shg¹®Ù�xg�mngpor���h{|g�s���z�kysh�«shg¹®Ù�xjl�yuyj�g�z�zi{Kk��hgB�ysw��exg°dfvh}D�x�hjlqtshu°��ehg3orkyz��¡ÚpÛ
�ngpkyjlz�¤"�=otoVqrsOkyotor����ehgpjlgS®^gpjlg"Ü L �hk�j���qt��qt�hkys���zU®�q���eOkyÝ|orqtkp��qt�yshz qts3Þ¨j�ky��qtor��Ófkyshky�xky�x¿igps�×
{|kyjlßV�	àUj�kysh��gp��á�g�jl{|kys��y��¥â��kyo��©�bã=g¹��ehgpjlotkysh�hz���vh�hkyqtsh�	v?®�q£����g�j�ork�sh�h��ä=sxq£��g���å�qrshu��h�y{|�
ä=vh�¬¤¨¥�sçæUÚO��kyotßVzi��ehg5�hkyj���qt��qt�hkys���zK�hj�g�zlgps���g�����ehgpqrj|otkp��gpz��¼jlgpzl�ho���zK�ysèqt{K�xorgp{Kgps���kp×
��qt�yshkyo�qtzlz��hg�z��¨����{K�x����kp��qr��shkyo��Iehkyotorgpshuygpzl�¨�pkyzlgKz����h�hqtg�zl� ��ehgp�yjlg¹��qt��kyo�»V�hg�z���qt�yshz��¨�b��o£�V×
ehg��xjlkyo%orqtshßVzl�b�b��o£�bsh�y{|qtkyoto£�¡zl�yo�m�ky�hotg^zl�%g��pqrk�ob�pkyzlgpzl���h��{Kqtshkp��qr��sªkyshkyo��bzlqtzl��g¹¢b�b�ysxg�s���qtkyo
shg�qtuyeV�%�yjleh�����hzl�¯�hjl�y�xky�hqtorqtz���qr��kyshkyo��bzlqtzl�¨�hk�jlkyotorgpo¯k�oruy��jlq���eh{|zl�¯�yshotqrsxg�kyotuy�yj�q£��eh{|zl�¨k���×
�hjl�1¢bqt{Kk¶��qt�ys«kyotuy�yjlq���ex{Kz��*ot���pkyo�z�g�kyj��Ie�k��h�hjl��ky�Iehg�z���kysh�³{|kys���{K��jlg�¤|dfehg3ky�hz���jlky�¹��z
�y�n��ehgpzlgf��kyotßVz)�pkys~�bg��Y�y�hsx�~qtsB��ehqtz<jlg��%�yj���¤

�=zik�zl�%g��pqrkyo�g�mngps����E�ys�dH�hgpzl�hk1�èk��´��g�j�sh���ysª®^g=®=g�j�gKk�orob®=kp���Iehqrsxu|��ehgBzlgp{Kq�×Iéxshkyo
{|kp���Ie|�%g���®=g�g�s�vh�y����e�×Iå��yj�g�kikysx�BáOgpjl{|kys���qtsi��ehg Lyêyê�L zl�����pg�j�®^��jlot�K�Iexky{|�hqr��shzlehqt�h¤
Ö³�yj�g��1mngpjl�)®=g�{|�Imhg�����ehgª��jlky�hq���qt�yshk�o=ehqtßVqrshu³���y�hj5�Yjl��{ ë`g��hsxg�zl�xkI�ìk��´��g�j�sh���ys����
dfeV�hjlz��hk1�~ky�´��gpjlsh���ysh�nz�qrsh�pg<�ys^ë�gp�hshg�z��hk1�~ky�´��gpjlsh���ys^®=g�®=g�j�g<kyoro?®^kp���Iehqtshu<��ehg<�p��exg�j
zlgp{Kq�×Iéxshkyon{|kp���Ie��bg¹��®^gpg�sªÞ"jlky�pqronkysx�Kd �hj�ß�g��y¤*ë�g<g�s?º��I�hg��ª�%�p��eKz����p��gpj¯{|kp���Iehg�zEkysh�
kyotzl�^��ehg�ehqtß�g�kKor�p��¤

¿i�hg����|��ehgK�y����z���kysx�hqrsxu¡ot���pkyo��yjluyk�shqr�pkp��qt�ys�kysh����ehgK�hotg�kyz�kys��5kp��{K��zl�hehgpjlgp� ��exqrz
zlgp{Kqtshkyj*®=kyz)kK{|�yz��Og�s�º��1�nk��horg�kysh�~{|g�{|�yj�ky�hotgOg¹mng�s���¤

¿ik1mbqr��vh¤�í©�yexshzl�ys
í©kys~å�kyjlgpo�¸Sg�shz���jlk

á�g�j�ehkyj��¼í©¤�ë`��g�uyqtshuygpj

Summary 
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ï ðEñiòióSô

õHöÌ÷U÷yø¨ùyú�öû÷U÷
¿ik1mbqr��vh¤�í©�yexshzl�ysx�)dfexgOdfvh}�×1�Iehkyotorgpshuyg
ã=gpqro�vxqr{|�yshg¹�l��qr�<d �y�hj<¥�{|�hjl�1mngp{|g�s��B����¿"�bshky{|qt��}�j��yuyjlk�{K{|qtshu
Ófehj�qrz¦ë`kyotzlehk1®�� Ö³�ho���qtorg¹mngpo«Õ¬gpéhshg�{|gps��ì�Y��j`Óf�y{O�hqrsxkp���yj�qrk�o¼Ô�����qr{|qt��kp��qr�ys
}�jl�y�xorgp{Kz��<�ìÓfk�zlg�v����h�?��qrsB��exg�d jlk1mhg�otorqtshuwvxkyorgpzl{|kys¼}Ej��y�hotg�{
¿ik1mbqr��ã=g¹���y�<ü�Ý|��qtg�s��3Ófor�hz���gpj¬Óf�y{|�%g�shz�kp��qt�ys¼�Y�yjf¸Sqrs�×1å�g�jlsxqruyexkys¼­¬g��hj�qrz���qt��z

ùyý�öû÷U÷yø¨ù©þHöû÷U÷
¸S�h��qtkyshk¼Þ¨�hj�qr�yot�ª�§Ö³g�{|g¹��qt�ª�=otuy�yj�q£��eh{Ù���¡�¬z��b{|{|g���j�qr�wdHj�kImhg�otqrsxu«vhkyotg�zl{|kys
}�jl�y�xorgp{
í©�hkys�í©�yz�givhkyotky��k�jl�fdfehg�d jlk1mngporotqrsxu�vhk�orgpzl{|kys~}Ej��y�hotg�{ÿ®�q���e~}�qr�IßV�h�xz¬kysx�~¿ig¹×
otq£mhg�jlqtg�z
�=otg�¢bkysx�hg�jHÞ¨kyj�mbqtsh�yßV�E¿iqrz���jlqt�h����qr��s3�y��·)kyor�xg�z�qts)��ehgEdHj�kImhg�otorqtshu^vxkyorgpzl{|kys°}�j��y��×
otg�{

������� òióSô
õHöÌ÷U÷yø¨ùyú�öû÷U÷

ü�uy�ys�Þ¨kyotkyz��)}H�yo��	exg��hj�kyoSorqtshßVz¬�%g���®=g�gpsK��ehg�dfvh}Økysh�~jlgporkp��g��~�hjl���horgp{|z
v��kysx�h�yjfàUg�ß�g���gp�¬d jlk1mhg�otqrshu�zlkyotg�z�{|g�s³qts°��ehg�kyuyg��y� ����{K�%g���q£��qr��s
·Botky�hqt{|qrj<¿igpqrshgpß��y�<Ô�s~zl�yo�m�ky�hotg�dfvx}Ø��kyz�g�z

ù
	�ö�	U÷yø¨ù
�Hö�	U÷�������������������ö��� "!�#%$���&' "()���+*-,
.�/'��()�+���10 ±�Õ¬���y{ v êyL Ûy²

Schedule of the week 
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ùyý�öû÷U÷yø¨ù©þHöû÷U÷
Ö³qt�Iehg�otkyshu�g�ot�wá�jlqtuyshqt�fdfehg�dfvh}Økysh�~uyjlk��he�{Kqtsh�yj�z
�=sx�hg�j�z32)gp�y�<¿i�y{|qrsxkp��qt�ys�kyshkyo��bzlqtz¬�Y��j���ehg�dfvh}
á�jlg�u��yj��³áO����qrsx��ëìehg�s¼uyjlgpg����V×&���b�%gOexg��hj�qrz���qt��z=�Yk�qro
Ófehj�qrz<}��¶�l��z��<vh�y{|gOg¹¢b�b�ysxg�s���qtkyoSshg�qtuyeV�%�yjleh�����hzf�Y�yj���exg�dfvx}

4 � òiñ ��� òióSô
õHöÌ÷U÷yø¨ùyú�öû÷U÷

¿ik1mbqr���=�x�horgpuykp��g��)}Ej������Yzfkysh�~¸ qtshgpkyj<}Ej��yuyj�ky{|{Kqtshu
Ö³qt�Iehkygpo v?��g�gporgp�<vh�y{|g��hjl�y�xky�hqtorq������y�n��ehg�dfvh}Økysx�~Ö¡vhd
�=sx�hjlgpk�¸S���hqr�f}H�yo��	sx�y{|qrkyoh��qr{|g�zlgp�hkyjlk¶��qt�ys¼���Hz�qr{|�hotgO�p�y{3�~qtshg�»V�hkyotq���qtg�z
ë`kyo£��g�jfå�g�j�sh�<dfehg�dHj�kImhg�otqrsxuwvh�pqrgps���qrz��

ù
	�ö�	U÷yø¨ù
�Hö�	U÷�������������������ö�56(7�98
���:*-,�.�;<!�()="�>0 ±�Õ¬���y{ v êyL Ûy²
ùyý�öû÷U÷yø¨ù©þHöû÷U÷

¿ig�sxshqrz<ã¬ky�h�hgp�Y�)vx�yo£mbqtshuKdfvh}¦���K�y����qr{|kyotq����
­=k�jlkyot�`Þ@?�hz��Iehqtshuy�è�=sØky�xuyg�{|g�s���g���mngpjlz�qr�ys½�y�E��ehg³¸Så¨×Ik�oruy��jlq���eh{ kysx��zl�y{|g
jlgp{|kyjlßVz<ky�%�y����shgpqruyeV�%�y�hj�eh�����~orqtz���z
�=sx�hjA�g�Õ)�yehg��f}Hkyjlk�orotg�oSdfvh}�k�oruy��jlq���eh{|z
Ö³qt�Iehg�otkyshu�g�ot�wá�jlqtuyshqt�fdfvh}�kysh�~zl�xky��g¹×Iéhotorqtshu����hj�mng�z

�CBD��EF� òióSô
õHöÌ÷U÷yø¨ùyú�öû÷U÷

í©kys�å�kyjlgpo�¸Sg�shz���jlk��)Óf��{K�xorg¹¢	q����¦��otkyzlz�qréx��kp��qr�ys¼�y� �hqrk�o£×1kp×Ij�qr�hgi�xjl�y�hotg�{|z
¸Sg�gps¼v����y�huyqtg��<Ô�s�×1orqtshg�dfvh} ±�¥�²
ëìqtorotg�{Ù�xg�}Hkyg��%g��)Ô�s�×Iotqtshg�dfvh} ±�¥�¥�²
Óf�yjf­¬�hjlß�g�shz��=Þ¨ky�¦±�uyjlky�xehqr�pkyo�kysh�~ü��h��otqt�hg�kysx²¬dfvh}`qrshz���kysx��g�z
Ö³kyj���qtsHG�ky�Iehkyj�qrkyz�g�sh�)dfehg�dfvh}Økyz<k|�hotk1�	u�jl�y�hsx�¼�Y�yjfsxg�®/kyotuy�yj�q£��eh{|qr��qt�hg�k�z
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IKJ #%��()�� 1 L�"ö ­=qtß�g

MNEFO òió ô
õHöÌ÷U÷yø¨ùyú�öû÷U÷

á�g��yj�uyg3ã¬g�{|ehky�hz�g�j��Ovh�%�yj���z^z��Iehg��h�xorqtshu�kysh�w��ehg¬��j�k1mng�ototqrshu3���y�hj�shky{|g�s��|z�kyorgpz�×
{|kys
¸h�borg��=¤�Ö¡��á�g����Ieh�<��dfvh}Øehg��xjlqtz���qt��z
Õ)kyor�Hå�g�����ehg�sh�=­E�b�hjlqt�³¸S����kyoSvhgpkyjl�Ie³d g��Iexshqr»V�hgpzi�Y�yj*��ehgO�=z��	{|{|g���jlqt�°d jlk1mngpo£×
otqrshu|vhk�orgpzl{|kys¡}�j��y�hotg�{
Ófkp��ehg�j�qrshg�Ö³�páOgp���Iex�¬vh�^�h�y�K®=kys��<���|�h�Kg�¢b�bgpjlqt{|g�s���z¬¤�¤�¤

ùyú�öû÷U÷ Óf�ysh�por�x�hqrsxuwjlgp{|kyjlßVz
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Q () FRS��T
#%�U "�<VW�U� J #%�U��X�V�����YZ�U�U��=-,\[3��#S]@�����^#%$�� I ;@� Q ����YZ()���U��#%��Y^_3 "�U0-#% "_3��,
` Z*aHXba�P TVPS\
}�jl��º�gp����qt�ys¼kysh�¡otqt�´��qtshu��xork1��kys¼qr{|�%�yj���kys��3j��yotgOqts¡gpz���k��horqtzlexqrshuw���yshsxg�����qr��shz=�%g���®=g�gps
jlgporkp��g����p�y{3�hqtshkp���yjlqtkyo¨z���j��h�����hjlgpzl¤`­¬g�j�gO®^g�qtorot�hz���jlk¶��gO��ehqrz=��ehjl���huye¡��®=��g¹¢bky{|�horgpzl¤
dfehg��ªkyjlg"�hkyzlgp�|�ys¬º��yqts��*®^��jlß)®�q���eBÖ¡kp�l��g��ià*qtzl�Iehg¹�l��q ±�qts=��ehg¨éxjlz��f��kyz�g�²�kysh�BÖ¡kykyj���g�s
Ô��yz���g�s�±�qts|��ehg�zlg��p�ysh�h²�¤

à*qrj�z�����®^gfot���yß�kp�*��exg¨���ysxshg��¹��qt�ysB�bg¹��®^gpg�si��ehg"z��b{|{Kg¹��j�qr�<kysh�Bk�z��b{|{Kg¹��j�qr����jlk1mngpo£×
qrsxuOz�kyorgpzl{|kys��b�yo��V���y�%g�z�¤f�=s���±�z��b{K{|g¹��jlqt�^�yj�k�z��b{|{Kg¹��j�qr�p²¨�Yky��g¹�¬qrsh�x�h��qtshu3qtshgp»��xkyorq����
�Y�yjx��exgE��dfv��%�yo£�V���y�bg��ys¨��ehg����y{|�hotg���g¯�hqtuyj�ky�hef®�q£��eOs�sh���hg�zSuyq�mngpzHj�qrz�g����¬kO±�z��b{|{Kg¹�l×
jlqt��²��Yky�pg��¬qtsh�h�h�pqrshuOqrsxg�»V�hkyotq£���~�Y��j	��ehg<vhdfvK�b��o£�V�����bg<�hgpéhshg����ys|k���g�j���kyqtsKqrsh�p�y{|�hotg���g
�hsh�hqtjlgp����g��³uyj�ky�heB®�q£��e Ldc mhg�j���qr�pg�z�¤idfehgOotkp����g�j<qtshg�»V�hk�orq����¦��kys|��ehgps¡�%g�otqt�´��g��¼qrs�����k
�Yky��g¹�¬qrsh�x�h��qtshu°qtshg�»V�hk�orq����¼�Y�yj���ehg)vhdfvª�%�yo������y�%g)�xg�éhshgp�ª�ys���ehg<����{K�xorg¹��g=�xsh�hqtjlg��¹��gp�
uyjlk��he°®�q£��e Ldc mhg�j���qr�pg�z�¤

vhg��p�ysh�h�H®=gwg¹¢bky{|qrshg���ehg����yshsxg�����qr��s��bg¹��®^gpg�s¡��ehgw��dfv��%�yo��V���y�%g���s�k¡�xqruyj�ky�he
e kysh�B��ehg��¹�	�porgO�b��o£�V�����bgw±Ì��ehg����ys�mng¹¢¦e��xoroS�y�Hqrsh�pqr�xg�sh�pg)mngp�����yjlz¬�y���hqtjlgp����g��¡�¹�b��otg�zl²
�y� e ¤<�=s����Yky�pg��Oqtsh�h�h�pqrshu�qrsxg�»V�hkyotq£���¦�Y�yj���ehg���dfv¡�%�yo������y�%g���s e �pkys~�bg�orqt�´��gp�¼qts����
k��Yky��g¹�~qrsh�x�h��qtshu�qrshgp»V�hkyotq£�����Y�yj¬��ehg����b��otg�×1kysh��×1or���y�hz|�%�yo������y�%g�±Ì��exg~�p�ys�mng¹¢Áe��xoro<�y�
qrsx��qt�hg�sh�pg�mngp�����yjlzª���=���b�porgpzªkysh��ot���y�hzl�E®�ehg�j�g¡g�mhg�j��:sh���hg~sh�p�¡qrs���ehg~���b��otg³ehk�z�k
or���y�h²)�hgpéhshg����ysK��ehgO�hqru�jlky�hew®�q���e¡or���y�hz egf ���������y{|�h����qrsxu3��ehg°�p��gpÝ|��qtg�s���zi�y�	��ehg
or���y�ªm�kyjlqtky�hotg�z�¤¡dfehqtz3otqt�´��qtshu¼qtz�orkyj�uyg�o��èz�g�»V�hg�sx��g�×1qrsx�hg��%g�sh�xg�s��¼kysh�����y{|�h����kp��qt�yshk�oro��
qrsxg�¢b�bgpshzlq�mngp¤3ü�mngpj����Yky��g¹�°qtsh�h�x��qtshuªqtshg�»V�hkyotq������Y�yj*��ehg3�¹�	�porg¹×Ikysx��×Iot�����hz=�%�yo������y�%g ehf
��kys���ehgps5�bg)�hj���º�g��¹��g��5��s����¬��exg=zl�x�hzl�hk���g^�y����ehg¬kyjl��mxk�jlqtky�hotg�zl�V®�ehg�j�g^q��^uyq�mngpz¨jlqtzlg����
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jlgpkyo£×�m�kyor�xg����Y�xsh����qr�ysCoî�ys���ehg�z��b{|{Kg¹��j�qr�ªu�jl�y�h�+pFq�¤ªë`gwqts���jl���h�h�pg���ehgw­¬ky{|{Kqtshu
{|g���j�qr�f��s\pFq��nz��"��ehkp����ehg¨�hqtz���kysh�pg)�%g���®=g�gps���®=���bgpjl{3�?��kp��qr�ysxz��y�Ukys c ×1g�otg�{|g�s��¬zlg¹�=qtz
��ehg¬sV�h{3�%g�j¨����g�otg�{|g�s���zf�ysO®�ehqt�Ie3��ehg¬�bgpjl{O����kp��qr��shz¨�hqtzlkyu�jlg�gp¤f¸Sg�� o~�bg���ehg¬k1mng�j�kyuyg
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m�kyor�xg5�y�ho��ysmpFq�kysh�èotg��soutwvxosy o	¤`¸Sg��\z½�%g5kysè�y����qr{|kyo¯�bgpjl{O����kp��qr��s�®�ehgpjlg
��ehg�{|kp¢bqr{O�h{7�y�Do{t5qrz3kp�l��kyqrsxg��½±û��ehgª{|qtshqt{3�h{ qrz¬��jlgpkp��gp��qrs¡��ehgªz�ky{|gO®^k1�b²l¤¡ë`g
zleh�1®ç��ehk¶�<�Y�yj%��ehgfz��b{|{|g���jlqt�)dfvx}~��exg¨k1mng�j�kyuyg�m�kyot�hgf�y�"o{t)�1mhg�j	��exg¨­=ky{|{|qtshu�zl�hehgpjlg
��gps���g�j�g��Bkp��zªz���gpky�hqto£��qtsh��j�g�kyz�g�z*kyzn��exg"zl�xehg�j�g"����s���jlky�¹��zU����zwkysh�<��ehkp�"�Y�yjh��exg"uygpshg�j�kyo
kyz��b{|{|g���jlqt�°dfvh}���ehqtzs|¹�h�xorotzlg¹�ngd}3���b�%g°�%g�ehk1mbqr��j^qrzH|¹�hqtor�?��g��9}�±�qts³kª�pg�j���kyqts³jlqtuy�yj��y�hz
zlgpshzlgp²l¤<dfehg)�hqrz���j�qr�h�?��qt�ysw�y�Vm�kyor�xg�zEqrs�kOuygpshg�j�kyo"~��hky�hj�kp��qt�<�=zlz�qru�sh{|g�s��i}�jl���horgp{/��kys
g�¢behqt�hq��°k^mngpj����hqt¾%g�jlgps��°�%g�ehk1mbqt�yjO±�|¹z��hqrß�g�z�}y²l¤

í©�yqrs��<®=�yjlßO®�q���e¼dHk�{K��s~v?��g��xehg�sh¤
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dfehg3exg��hj�qrz���qt�°qrz¬{|�yjlgO�yj¬otg�z�z=�porkyz�zlqtéhg���kyz)kwz��h�����y�hj=g¹º�g��¹��qt�ys«ehg��xjlqtz���qt�¬®�q���e³j�g�éhsxg�×
{|g�s���zB�Y�yjOg�¢bky{|�hotg5�Y�yj3�x�yqrsxu³�Iehkyshu�g�zBqts¡��®^�«�hqt¾%g�jlgps���jlgpuyqr��shz°�y����ehgª{|ky��qts��yshg
z���g��h¤�Óf�hj�jlg�s���o£���hky�Iß���j�ky�IßVqrsxu5qrz)�hzlgp��®�ehqt�Ie«jlgpzl�ho���z^qts¡z�or�1®§�%g�j��Y�yjl{|kysh�pg3�h�?�°»V�hq���g
uy�����5»V�hkyotq����©¤

à%�xj���exg�jl{|�yj�gB�bgpjl�Ygp���KshgpqruyeV�%�y�hj�eh������orqtz���z�uyq£mhg=��ehgB�Iexkysh��g^���~�pkyot���hotkp��gB�p�yshshgp��×
��qt�yshz¬®�exqr�Ieçehkyz¬���«�bgw�hkyj��5�y�fjlgpkyo¨zl��or����qr��s�kysh�¡®�ehqt�Ieîk�jlgª�hgpéhshq���gpo£�½sx�p���hkyj����y�
q£��¤fdfehgi��k�or�p�hork¶��qt�ys���kys5�%g^�h�ysxgior����kyoto��©¤fdfehg¹��{|kI�b�%gizl�y{|giotqrsxßw�y�Szl�x�IeB��g��Iehsxqr»V�hgpz
���¼��ehg¡éxg�ot�Á���^��������qtshu��hotkyshg³k�oruy��jlq���eh{|zO®�ehqt�Ie½��kyot���xorkp��g���exg³zl�yot����qr�ysØ���D¸Sqrshgpkyj
}�jl�yuyj�ky{|{|qrshu�¤
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ë�giqtsh�hj����x�h��g�kBshg¹®G{|g�{|g���qr��kyotuy�yj�q£��eh{ �hk�j���qt���xorkyj�o£�³�hg�z�qru�shg��|���B�%gig�¾%g�����q£mhg<®�q���e
kyz��b{|{|g���jlqt��qtshz���kysh��gpz¡�y�<��ehgª��jlk1mngporqtshu�z�kyorgpzl{|kys��hjl�y�xorgp{ ±���dfvh}�²l¤�dfehg¦{|g���ex���
qrsx���yj��b�yj�kp��gpz"kOshg�®ìot���pkyoUzlgpkyjl�Ie5gpshuyqtshg=kysx�ª{|kys��¡�¶��ehgpj¯�Ygpkp���hj�g�zH��ehkp�=���ys���jlqt�h����g����
q£��z�gp¾bgp����q�mngpshg�z�zl�%zl�h�IeBk�zl�Eqr²n��ehg ���y�%�yot�yuyqt��kyoV�yj�uykyshqt��kp��qr��s3�y����ehg"�%�y�h�xorkp��qr��s°�y�hkyu�g�s���z
kyz"kB�p�y{|�hotg���gE��g�j�shkyj�����jlg�gE®�q£��eB��ehqtj���gpg�s5sh���hgpz���qtqr² ��ehg¬ehqrgpjlkyj��Iehqt��kyo���jluykysxqr�pkp��qt�ys5�y�
��ehg¯�b���h�hotkp��qt�ys3qts°�1mngpjlotky�h�hqtshui�por�hz���gpjlz�otg�ky�hqtshu¯���=z��bgp��qtkyoxz�g�otg�����qr��sBkysh�3j�g��hj����x�h����qr�ys
zl�Iehgp{|g�z��Eqtqrqt²=gpÝK�pqrgps��w�xkp��kªz���j��h�����hjlgpzl¤|Óf�y{|�h����kp��qt�yshkyoHg�¢b�%g�jlqt{|g�s���z�kyj�g°����sh�h�h�¹��g��
�ys«kyoto���dfvh}Dqrshz���kysx��g�z��Yj��y{/��ehgBdfvh}�¸S¥�Þ kysh����dfvh}D�Iexkyorotg�sxuyg�¤�dfehg|���y{|�hkyj�qrz��yshz
zleh�1®Ù��ehkp�|��exg¼j�g�zl�xo£��zw�y����kyqtshg��î���Á���hj|{Kg¹��eh���`k�jlg~���y{|�%g���q���q�mng¼���y{|�hk�jlqtshu�®�q���e
��eh��zlg��y����kyqrsxg��~���«�p��ehgpj<{Kg¹��kyexg��hj�qrz���qt��z=j�g��pg�s���o��¦�hjl�y�%�yz�g��~�Y�yj���ehg���dfvh}b¤
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ë�gB�p�yshz�qr�hgpj<��ehgB�hqt�hkyj���q���g^��j�kImhg�otqrsxu¼z�kyorgpzl{|kys��hjl���horgp{ ±�Þ"dfvh}�²f®�q���e�k�z��b{|{|g���j�qr�
�hqtz���k�sh��g�{|kp��j�q£¢b¤<dfehgiÞ¨dfvx}�qrzf�xg�éhshgp�¡kyz���ehgi�hj��y�hotg�{ ���Héhsx�hqrsxui��ehgizlex�yj���g�z��<���y�hj
�ys°��ehg�zlg¹�O�y� c v L
� �%�yqrs���z�®�q���e � �xorky�Iß5k�sh� � ®�ehq���g��%�yqrs���z���ehkp��kyo���gpjlshkp��g�z)�hotky�Iß
kysh�=®�ehq���gf�%�yqts���zl¤"dfehgfÞ¨dfvh}¦qrz�ã¬}�×1ehkyj��Bkysh�h����ehg�j�g��Y�yj�g��néhsh�xqrshu��%�yo��	sx�y{|qrkyoto��5zl��o£mV×
ky�hotg^��k�zlg�z"qrz¨��shg^�y�x��ehg^�%�yzlz�qr�hotgi�hj�kysh�Iehgpzf�y��jlgpzlg�k�jl�Ieh¤�ë�g=zleh�1®½��ehk¶�¨��ehgE��g��Iexshqr»V�hg
�hg�mhg�ot�y�%g��|�Y�yjb��ehg¨kyshk�o£�bzlqtz��y����ehg¨dfvh}¦��kysBz��h���pg�zlz��Y�hoto£�~�%g¨�hz�g��^���i�Iehk�jlky�¹��g�j�qrz�gfzl�y{|g
zl�yo�m�ky�hotg|��kyz�g�z��y�S��ehg|Þ¨dfvh}µkyz¨®=g�otor¤~¥�s��hkyj���qr�p�hotkyjl��®=g��hj�g�z�g�s��ªk��%�yo��	sx�y{|qrkyo	��qr{|g
kyotuy�yjlq���ex{ÿ��ehk¶�3�xg���qt�hgpz¯®�ehg���ehg�j���ehgpjlg�g�¢bqtz���z=k�j�g�sV�h{3�%g�j�qrsxuª�y�%��ehg���q���qtg�z=z��h�Ie���ehkp�
��ehgBj�g�z��ho£��qrsxu~�xqrz���kysh�pg|{Kk¶��jlq�¢�k�orot�1®�z"���3®�jlq���g^��ehg°�y����qr{|kyo%���y�hj=qr{|�hotqr�pq£��o£�«®�q���ex�y���
�Y�hj���ehg�j�kyshk�o£�bzlqtz3���"qtsh�h���ª�hkp��k�¤³dfehgwj�g�z��ho£��z3�hj�g�z�g�s���gp��uyg�shgpjlkyotqtzlgwz��y{|gw�hj�g�mbqt�y�hzlo��
�h�h�hotqtzlehgp�¡zl��o£m�ky�hotg���kyz�g�z<�y�%��ehg�Þ¨dfvh}�ßVsh�1®�s¼kyorz���k�z���ehg�zleh��g�otky�pg��xjl�y�hotg�{|¤
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ë�g5�xjl�y�%�yzlg°��ehg^|¹Óf�y{|�bg¹��qtshu�vhkyotg�z�{Kgps`}�jl���horgp{\}�±�Ófvh}�²l�fk L ×I�xork1�ngpj|���y{|�%g���q���q�mng
mngpjlzlqt�ys5�y�V��ehg¬��otkyzlz�qr�pkyo	d jlk1mhg�otqrshuBvxkyorgpzl{|kysª}�j��y�hotg�{|¤<dfehqrz¯�hjl���horgp{/kyjlqtzlgpzH®�ehg�s�®^g
kyjlgw���yshz�qr�xg�jlqtshuª��®=���p�y{|�bg¹��qtshu�zlkyotg�z�{|g�sçqrshz���gpky�è�y�*º��hz��~�ysxg�¤èdfehg5����sh��gpjlsç�Y�yj3k
zleh��j���gpz��¨���y�hj¨qtz¨j�g��hotky��gp�����K��exg^shg��pg�z�zlq����5���°j�g�ky�Ie�kys��¡�y�x��ehg=���hz����y{|g�j�z<�bgp�Y�yjlg¯��ehg
�y�h�%�yshgps��B�h��gpzl¤K¥�s��hkyj���qr�p�hotkyjl�b®=gB����shzlqt�hg�j¨��ehgBzlq����hk¶��qt�ysw®�ehg�j�g|�hork1�hg�jlz�kyj�g¬��k�ß�qtshu
���hj�shzl�U{|�1mbqrshuO�yshg<g��xuyg<kp�¬kf��qr{|g�®�q£��ehqtswk�uyjlk��he e v/±¢¡�£%¤O²�¤¨dfehg<zlg¹�^���b�p�hz����y{|g�jlz
qrz¯uyq�mng�s5���¡k°zl�x�hzlg¹�¥¡�¦¨§�¡ �y�x��ehgEmhg�j���qt��g�z�¤¬���^kys��³u�q£mhg�s3��qt{|g��b�b�p��eª�hotk1�ng�j�zfßVsh�1®
�y�x��exg�qtjf�y�h�%�yshg�s��%©rz<�%�yzlq���qt�ysh¤f�:�xork1�ngpj*®�qrshzfqt�Sehgiqtzfky�hotg"���Bjlgpky�Ie�kB{|k�º��yjlq����«���n��ehg
mngpj���qt��gpz¬qtss¡�¦è�bgp�Y�yjlg"��ehg��y�h�%�yshgps��3�h��g�z�¤

ë�gBuyq�mngBk5sV�h{O�bgpj��y���b�yz�q£��q£mhg|jlg�z��ho���z��Y�yj^z��bgp��qtkyo*��k�zlg�z��y����ehgB�hjl���horgp{|��qrs��hkyj�×
��qt���hotkyj��i�Y�yj���ehg³�pkyzlg|®�ehg�j�g e qtzªk¦�hqr�xkyj���q£��g³uyjlk��heh¤Øë�g¼kyorz����%�yqrs��³�y���«z��y{|g³�y�
��ehgO�hqtÝK�p�ho���qtg�zl��ü�mngps�qr�*�%�p��e³�hotkI�hg�j�z^z���kyj��°kp�¬��ehg3z�ky{|g¬mngpj���g�¢b�b��exg3z���kyj���qrsxuª�hotkI�hg�j
{|kI��or��zlg���k�sh�ª��ehgpjlgB{|k1���%g°�hjlk1®�z�¤Oë�g3kyorz���zleh�1®ì��ehkp�i��ehg°�hj��y�hotg�{ qtzi}�vh}	�fÓfü�×
���y{|�hotg���g��Ug�mhg�s��ys|�hqr�xkyj���q£��gfuyjlky�xehz	®�q£��e��%�p��eK�xork1�ngpjlzEz���kyj���qrshu�kp�f�hqrz���kysx��g���®^���Yjl��{
g�ky�Ie~�p��ehg�j�¤
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ë�g=z����x���«ky�x�hjl�1¢bqr{|kp��qr��s~z��Iehg�{|gpz¬�Y�yjS��ehg={Kg¹��j�qr�idfvh}�®�ehg�j�g"��ehgi{|g¹��jlqt�iqtz¨zleh��j���gpz��
�hkp��ehz�qrs�kys�g��huyg¹×&®=g�qtuye���gp��uyjlk��heh¤~¥�s¦uygpshg�j�kyo���ehqtz��hjl���horgp{ qrz�Ö³k¶¢	vxã=}�×Iehk�jl�h�¯�h���
Ú�°²±³ky�h�xjl�1¢bqr{|kp��qr�ys¦zl�Iehgp{|g�z3k�jlg|ßVsh�1®�s��Y�yj���gpj���kyqrs�jlgpz���jlqt����gp���porkyz�zlgpz3uyj�ky�hehz�¤¼¥�s
qrsx��jlgpkyzlqtshu5uygpshg�j�kyotq£���y�b®^g3���yshz�qr�xg�ji�hotkyshkyj¬uyjlk��hehzl�H�b���hsh�hgp�«uyg�sV�hziuyj�ky�hehz���kysx�³kys��
uyjlk��he¦�Yk�{Kqto��³®�q£��e�k~é�¢bg��¦�Y�yjl�hqt�h�hgps�{|qtsh�yjl¤~dfehgKjl�hsxshqrsxuK��qt{|g�z��y� ��ehg�z�g�z��Iehg�{|gpz
kyjlg�g�q���ehgpjBk³�%�yo£�bsh��{Kqtkyo¯�yj3»V�hkyz�q£×1�b��o£�bsh�y{|qtkyot��®�q���e�k�s�g�¢b�b��shg�s��~�hgp�bgpsh�hqtshu��ys'±�¤
dfehg�qtj)�bgpjl�Y�yj�{Kk�sh��g��hg��%g�sx�hz=�ys¼éhsh�hqtshu�k�otqru�e��ª±�Ú³°´±�²�×Iz��hkyshshgpj¬qtsK��ehg�uyq£mhg�s¼uyjlky�xeh¤
ë�gi�xg�éhshg�k+|¹�xg������hjfuyky��}BsV�h{O�bgpj*®�ehqr�Ie~qtzf�hzlgp�Y�ho�qrs��y�xj¨kyshkyo��bzlqtz<�y�Szl�hkysxshg�j�zl�Skysh�
®^gB�xjlg�z�g�s���k5���ys?º�g������hjlg^®�ehqt�Ie`±�qt����jl�hgp²"®^���hor��uyj�g�kp��o£��qr{|�hj��1mng|�y�hj^ßVsh�1®�s�jlgpzl�ho���z
qrs°��ehg���kyz�gO�y� k|�Y�yjl�xqr�h�xg�s¡{|qtsh�yj�¤
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ë�g��xg�zl�pjlqt�bgEqtshz���kysh��gpzH������ehg�uyjlk��hehqt��kyoyk�sh�Ogp�h��otqt�hg�kys�dfvh}³�Y��jx®�ehqr�IeO��otkyzlz�qr�pkyo©ehgp�hjlqtz�×
��qt��zikyz=à%k�j���exg�z��B¥�shzlgpj���qt�ys�kysh��ã¬g�kyj�g�z��Kã¬g�qtuyeV�b��j^{|kI�¼�bqrgpor���hky�«j�g�zl�xo£��zl¤K�Gzlqt{K�xorg
uyjlk��hehqt��kyobqrshz���kysx��gi�y�x��ehg^dfvh}�®�q£��e~k�oro%��q���qtg�zfo��bqrshu|kyot�yshu3kB���b��otgi��kys3��jlqt�IßwàUkyj���ehgpz��
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