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éSêBé�ë7ì7í6îBï>ðBñ9ì6òóî>ë
ô d�ceb�r¶b�cqdzf	w�f	wypZjNw�jN�;w�u�cqj®wyhib'pqdgf	cejkf©bNd	pqõ��y`"höcej��@r�cZu

`(÷Wfg`"j�ugwyxZ`nceb�bN�yw���cefgw�pqjÁf	p³h�cejW{;ced	`"cZu�wyj±øa}>l�����`"ugw��qjÌù úSû¾�
ü]rN`�bNd	pqõN��`�hýw�u f	p�b�cedgfgwyfgw�pqjÄfgr�`�xq`�dgfgw��(`Ru peþ]c��qd�cebNrÄwyjÅÿ
wyjkf	p�d	pq���qrN��{�`��k��cq��b9cedgf	u"�0uz����rÄfgr9c�f fgrN`�jW�Nh�õ9`"d peþt`R���q`Ru
�(pZjNjN`"�(fgw�jN� xq`"dzf	w���`"u�wyji��w��'`"dg`"jkf�b9cedgf	u�w�u�hiw�jNw�h)w���`R�7���¦j�f	rNw�u
b�ceb'`�dR�WfgpiugwyhibN��{�fgr�`|b�dg`Ruz`"jZf�c�f	wypZj0�Wst`|��ug`|c)�qd�ceb�r©hipW�N`��P�
~F���acqj�ce��{�uzw�u�w�u�`(÷Wfg`"j�ugwyõN��`�f	pÅcÁrk{Wb'`�d	�qd�cebNr@hip���`��P����pqd	�
h�ce���y{Z�kc��Zd	cqbNr�

�������	���/w�ut��`��9jN`"��cZu�c�ug`(f�pqþ6xZ`�dgfgw��(`Ru��
cej��)c uz`�f�peþ9`R���q`Ru�������pZuzf�`(÷�w�uzfgw�jN�|dg`Ruz`Rced���rN`"u�ced	`tþópW����ug`"�
pqj�f	rN`�õNw��¾b�cedgfgwyfgw�pqj�bNd	pqõ��y`"h��F~ÀrNw��qr��k��ce��wyfV{n�Zd	cqbNr�b�cedgfgw��
fgw�pqjNw�jN�±cq�y�Zpqd	w�f	rNhà�Zdg`Rc�fg��{±c��'`R��f	u©fgrN`¸þó`"cqugw�õNwy��wyfV{q���k��ce��w�fV{Z�
cej�����pZuzf]pqþBf	rN`�dg`Ruz����f	wyjN��ug{�uVf	`�h��
ü]r�`t�Zd	cqbNrºb�cqdzf	w�f	wypZj�bNd	pqõN��`�hLw�u�o ���¦�(pZhibN�y`�fg`Z�"!�`R�(`�jkf	�y{Z�

c)jk��h�õ'`�d]peþ�dg`Ruz`Rced���rN`�d�u/r�cSxZ`.w�jWxq`"uzfgw��Zcefg`R�mc)�(��cqu	utpqþ�cq�y�Zp��
dgwyfgr�hiuºfgr�cef)�"cej;�qw�xq`©c�d	`"cZuzpZj�ceõ��y{¸�ZpWpW�;ugpq����f	wypZjÄþópZdºf	rN`
õNw��Pb�cqdzf	w�f	wypZj;bNd	pqõN��`�h ù$#�%N��&��"%��'#)(���#+*W�'#RúSû¾��,Fp�s^`�xq`"d"��ce���
�qpZdgwyfgrNhÉ��`"ugw��qjN`"d	u�cqdg`�hipqd	`¸cej9�¶hipZdg`�w�jkfg`�d	`"uzfg`R�@wyj®f	rN`
�q`"jN`�d�ce��ÿ-�¾s^cS{�b�cedgfgwyfgw�pqj³bNdgpZõN��`�h s�rN`�d	`)ÿ¸w�ua�qd	`"cefg`"dFfgr9cej
fVstp9�

(a) A sample target graph.

(b) The bi-partition result.
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��w��q�Nd	`�#"ciugrNp�sFu]c)u	cehibN��`��qd�ceb�r©fgp�õ'`�b�cqdzf	w�f	wypZjN`"�7��UÈ`
��cq�y�^fgr�w�uic�f�ced	�q`�f��qd�ceb�r0�VUÈ`���ce���]ce����f	rN`nxZ`�dgfgw��(`Ru�w�jÅf	rN`
f	cqdg�Z`(f �qd�cebNr¸j�pW�N`"u"�0cej��Ä`"���Z`"uawyjÄfgr�`�f�ced	�q`�fa�qd�ceb�r¸�yw�jN��u"�
U rN`�j©ÿW�X*���f	rN`�õNw��Pb�cqdzf	w�f	wypZj�d	`"ug�N�yf�w�u/ugrNp�s�j�w�jW��wy�Z�Ndg`Y#"õ0�
ü]rN`��(��fF��pZuzf^þópZd]õNw$�¾b�cqdzf	w�f	wypZjnugrNp�s�jmw�u�*��Z��wy�Z�Nd	`Y*qc�ugrNp�sFu
cmú��Ps]cS{mb�cqdzf	w�f	wypZj¸d	`"ug�N��f|s�rN`�d	`�f	rN`)����f|��pZuzfaw�u %9� UÈ`)�"cej
ce��uzp�b'`�dgþópqd	hýc[%\�Ps]cS{�b�cedgfgwyfgw�pqj�wyjN��pqjÄfgr�w�u �Zd	cqbNr0�]��w��q�Nd	`
*�õ�ugrNp�sFutfgrN`�d	`"ug�N�yf]s�wyfgr�f	rN`º�(pkuVf�õ'`�w�jN�_^��
U r�`�jnÿiw�u/�Zdg`Rc�f	`�d�f	r�cej[*N�qf	rN`�d	`.ced	`�f	rNdg`"`�fV{WbNw���ce�9hi`(fgr0�

p��Nu]fgp�ugpq��xq`|fgr�`�ÿ-�Ps]cS{ib�cedgfgwyfgw�pqj�bNd	pqõ��y`"h��
�¸`(fgr�pW��~Àw�uac���w�dg`R��f.`�÷kf	`�j�ugw�pqj�peþ�*O�Ps]cS{_���`�P��w��q`�cq�y�Zp��

dgwyfgr�hiu"� �¦j¸f	rN`�*O�Ps]cS{a���`�¾��wy�Z`�ce���qpZdgwyfgr�hiu"�'`"cq��r³jNp���`)�"cej
õ9`�hip�xZ`"�Áf	pÈpZjN��{;pqjN`���`b��jNwyfg`���`"uzfgw�j�cefgw�pqj@b�cedgfgwyfgw�pqj0�@~
�Zcqwyj;s�w��y�tõ9`ncqu	uzp��(w�c�f	`"�³fgp�f	rNw�uºhip�xq`Z�n�¦jÁf	rN`nÿ-�¾s^cS{³b�ced	�
fgwyfgw�pqjÈbNd	pqõN��`�h��6`"cZ��r¸jNp���`)r�cqu�ÿ�cd#)b9pkugugw�õN�y`i��`RuVf	wyj�cefgw�pqj
b�cedgfgwyfgw�pqj9u��Ïü]rW��u�hi`�fgrNp��®~ w�u©õ�cqug`"�¶pqj@fgr�`e*+�¾s^cS{f���
ce���qpZdgwyfgrNh s�rNw���`)cq�y��p�s�wyj��mhip�xWwyjN��cejW{�jNp���`�fgp�cejW{�peþ/f	rN`
ÿWcg#)b�cqdzf	w�f	wypZj�u��]��`(f	rNp��VhLw�u�cncq�y���¾s^cS{�õNw��Pb�cqdzf	w�f	wypZj³w�hi�
bNd	p�xq`�hi`"jZfR�B�¾ftuzf	cqdzf�u�s�wyfgr�cejiw�jNw�f	w�cq�"�Hcej���cqdgõNwyfgd�ced	{0�>ÿj�Ps]cS{



(a) The 3-way partition result.

(b) The 4-partition result.
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b�cedgfgwyfgw�pqjB�º�¾f|b�w�����uafVstp�b�cqdzf	w�f	wypZj�uFþód	pqh f	rN`)fgpqf	ce�/ÿ¸b�cedgfgw��
fgw�pqj�u�cef�c.fgw�hi`]cqj���b'`�dgþópqd	h õNw��Pb�cqdzf	w�f	wypZjNw�jN�Ff	paw�hibNdgp�xZ`/f	rN`
ce���$�¾s]cS{©�(��f	�¾��pZuzf]õ'`(fVs^`�`"jmf	rN`"ug` fVs^p�b�cqdzf	w�f	wypZj�u"���¸`(fgr�pW�¸\
w�u.cirNwy`"d	cqd	��r�w��"ce�7cebNb�dgpkcq��r0���¾f.s�w��y�0d	`"���Nd�uzw�xq`"�y{�õNw��¾b�cedgfgwyfgw�pqj
fgrN` f�ced	�q`�f]�Zd	cqbNrm��jZf	wy�Bst`�r�cSxZ` ÿnb�cqdzf	w�f	wypZj�u"�
l���ced	w�uicqj��nm `R��`�hö��uz`R�±hi`�fgrNp��@~ pqj¶co%\�Ps]cS{Áb�cedgfgw��

fgw�pqj¸b�dgpZõN�y`"h!ù�#�pN�"#)&SûP�;�Npqd|ÿ��qd	`"cefg`�dFfgr�cqjq%��9fgrNw�u.hi`�fgrNp��
~ w�u�d	cqdg`"�y{;�9uz`R� uzw�j��(`�wyf©jN`"`"�Nu©cÁ��pef©pqþ|hi`"h)pZdg{¶cej��@w�u
uz��p�s��Ì�¦jÝù2r"û¾�a\tpqjN�Åcqj��®}0w�hÉugrNp�s fgr�cef©hi`(fgr�pW�Ì~ bNdgp\�
������`"u ce��hipZuzfs^\(\(-t%s^pqd�uz`ºfgr�cqjÄhi`(f	rNp��È\a�6f	rN`�r�wy`"d	cqd	��rNw��
��cq�tceb�bNdgpkcq��r0��w�j;��cqdg�Z`©�qd�cebNrB� ô w�xq`"jÁfgrN`mþ½cq�(f�fgr9c�f�f	rN`�d	`
ced	`Fc jW�Nh�õ'`�d/pqþ'r�wy�ZrF�u�k��cq�ywyfV{�õ�w$�¾b�cedgfgwyfgw�pqjirN`"�Nd	w�uzfgw���uRv���pW�N`"u
ù$#Z�'w��xpN�N#+*Rû|cqj��@fgr9c�fmh��N��f	w$�¾s]cS{Åb�cedgfgwyfgw�pqj®hi`(f	rNp�� ~ w�u
jNpef�u	c�f	w�uzþ½cq�(fgpZdg{Z�7st`©ugrNpq�����e��j��Ác�hi`(f	rNp��Äpqþ^ugpq��xWwyjN��f	rN`
ÿ-�¾s^cS{�b�cedgfgwyfgw�pqj�bNd	pqõ��y`"hÂ��ugw�jN��cºõ�w$�¾b�cedgfgwyfgw�pqjirN`"�Nd	w�uzfgw��e���¦j
bNd�cq��f	w���`q�^fgr�`Äce�����Ps]cS{;õNw��Pb�cqdzf	w�f	wypZjÏcebNb�dgpkcq��ry�Q��`�fgrNp��dh��
cej���f	rN`FrNw�`�d�ced���rNw���ce��cqbNbNd	pZcq��rz�Q��`�fgrNp��m\{��cqdg`]pqþ­fg`�ji��ug`"�0�
ü]rN`[�k�N`RuVf	wypZj;w�u f	r�c�f�s�rNw���r;pZjN`�w�u�c�õ'`(fzf	`�d�s^cS{³fgp³ugpq��xq`
fgrN`�ÿ-�¾s^cS{�b�cqdzf	w�f	wypZj³bNd	pqõN��`�h��|�¦j¸f	rN`�pZdgw��qw�j�cq�"m `�d	jNw��qr�cqjF�
}0w�j5| u�b�ceb'`�d�ù�#b%qûP�7f	rN`©ce�NfgrNpZd cqdg�Z�N`"uaf	r�c�f�f	rN`irNwy`"d	cqd	��r�w��"ce�
cebNb�dgpkcq��r¸w�u�c�xq`�d	{��qd	`�`R��{�hi`(f	rNp��7���¦jkf	�Nw�f	wyxZ`���{q�BfgrN`irNw�`�d	�
ced���rNw���ce�^cebNb�dgpkcq��r;��cqjÅjNpef)dg`R�(p�xZ`�d�f	rN`mb'pZu	uzw�õN��`mhiw�uVf�ce�q`Ru
h�cq��`)õW{�fgrN`)bNd	`�xWwypZ��u|�(��f�u���ü]rW��u|wyf|s�w�����`"cqugw��y{��q`�f uzfg�9���
wyjkf	p�c �yp��"ce�Nhiw�jNwyh��Nh��/ü]rN`�{)ce��uzpºcqdg�Z�N`^fgr�cef��qw�xq`"ji`�jNpZ�N�qr
fgw�hi`q��fgr�`nce�����Ps]cS{³õNw��¾b�cedgfgwyfgw�pqj;hi`(f	rNp��ÅugrNpq�N���Áõ'`nceõ��y`�f	p
`(÷�bN��pqd	`nhipkuVfib�cedgfipeþFf	rN`�uzpZ�y��f	wypZj¶ugb�cq��`q�±ü]rW��u)wyf�r�cquic
õ9`�fzf	`�da��r9cej���` fgp��q`�f.ci�qpWp���dg`Ruz�N�yf"�t�¦j;ù rSûP�'\tpZjN�©cej9��}Bwyh
`(÷�b'`�d	wyhi`�jkf�ce���y{|uzrNp�sÄfgr9c�f>cqj cq�y���¾s^cS{Fõ�w$�¾b�cedgfgwyfgw�pqj�cqbNbNd	pZcq��r
��cqjÄbNd	p�������`icqõ9pZ��fW#�(jt õ9`�fzfg`"d�fgr9cejÄfgrN`�rNw�`�d�ced���rNw���cq��cqbF�
bNd	pZcq��rB�},Fp�s^`�xZ`�dR��fgrN`"wyd�ce���$�¾s]cS{FõNw��Pb�cqdzf	w�f	wypZj�ce���qpqd	wyfgrNhD��uz`Ru
fgrN`�b9cedgfgwyfgw�pqjÈdg`Ruz�N�yf�þód	pqhýc�rNw�`�d�ced���rNw���ce��cq�y�Zpqd	w�f	rNh cqu|f	rN`
wyj�bN��f.b�cqdzf	w�f	wypZj0��~aõWxkw�pq�9uz��{q�Wf	rNw�uFw�u]jNpqf.cej��(pZh)b9ced	w�ugpqjnõ9`b�
fVst`"`�jnfgrN` rNw�`�d�ced���rNw���cq�9cej9�©f	rN`�ce���$�¾s^cS{iceb�bNdgpkcq��r0�9UÈ`|s�w����
�(pZh)b9ced	`�fgrN`Ruz`FfVstp�cqbNbNd	pZcZ��rN`"u�rN`"dg`Z����pqd	`Fs^pqd	��pqjmÿj�Ps]cS{
b�cedgfgwyfgw�pqj���cqj�õ9` þópZ�Nj���wyjÁù�#�wN��^N�l*�(N��*��5#+^W�7#+r"û¾�
�¦jÅfgrNw�u)b�ceb'`�dR��st`n��uz`�cej�cq�y{kf	w��"ce�tcqj��;`�÷Wb'`�d	w�h)`"jkf	ce�tdg`b�

uz����f�u�fgp�uVf	����{ºf	rN`aÿ-�¾s]cS{ºb�cedgfgwyfgw�pqj�b�dgpZõN�y`"h��"UÈ`Fw�jZf	dgp����9�(`
fgrN`©��pqj���`�b�fºpqþt`"h�õ'`"�N��w�jN���Zd	cqbNr¸þópZd fgrN`mÿ-�¾s]cS{�b�cedgfgwyfgw�pqj
bNd	pqõN��`�h���h]cqug`"�©pZj©f	rNw�u]��pqj���`�b�fR��st`|`(÷�bN��cew�jn��w��6`�d	`�jkf]u	�(`b�
j�ced	w�pZu^peþ���ugwyjN��c)õNw��Pb9cedgfgwyfgw�pqj�rN`��Nd	w�uVf	w��afgp�ugpq��xq`afgrN`�ÿj�Ps]cS{

b�cedgfgwyfgw�pqj)bNd	pqõN��`�h���ü]rN`�pZdg`�fgw���cq�kcqj�ce��{�uzw�u�w�u���pZjN`]pqj�fgrN`�cq�y���
s^cS{�õNw��¾b�cedgfgwyfgw�pqj³cqbNbNd	pZcZ��r�cqj���f	rN`)rNwy`"d	cqd	��r�w��"ce�BcqbNbNd	pZcq��r
cqu	uz��h)w�jN��s^`���ug`Fcs�)�¾cqbNbNd	pS÷Ww�h�c�f	wypZj�õNw��Pb9cedgfgwyfgw�pqjirN`���dgw�uVf	w��q�
�¾þ9f	rN`�pqbNfgw�hicq�N�(��f���pZuzf�þópqd/c�ÿ-�¾s^cS{�b�cqdzf	w�f	wypZj�b�dgpZõN�y`"hÝw�uZ�)�
st`.bNdgp�xZ`]fgr�cef/fgr�`a�(�Nft�(pkuVf/þód	pqhÂfgr�`FrNw�`�d�ced���rNw��"ce�NcqbNbNd	pZcq��r
r�cquacej��NbNb'`�daõ9pZ�Nj���pqþ����X�R�ypZ�tÿns�rNw��y`�f	rN`�����fa�(pkuVf.þódgpZh
fgrN`)ce���$�¾s]cS{mõNw��Pb9cedgfgwyfgw�pqj¸ceb�bNdgpkcq��r�r�cZu.cej���bNb9`"d.õ'pq�Nj9��peþ
����ÿ�s�rN`"dg`)ÿ�w�u.fgr�`�jW�Nh�õ9`"d.peþ/b9cedgfgwyfgw�pqj�u"�.�¦j±ù�#+rRûP�0lWw�hipqj
cej��¶üB`"jN�ÈbNdgp�xZ`"�Áf	r�c�f)fgr�`�r�wy`"d	cqd	��rNw���cq�tcqbNbNd	pZcq��r;r9cquicej
�NbNb'`�diõ'pq�Nj��Åpeþ ���'���q��pq�^ÿÁs�rN`�d	`a�'��w�u�fgrN`npqb�f	wyh�cq�^����f
�(pkuVf^þópqd�c)b9`"dzþó`R��f	�y{�õ�cq��cqj��(`R�nÿ-�¾s]cS{)b9cedgfgwyfgw�pqj0��~a�Nd]`(÷�b'`�d	�
wyhi`"jZf�ce��dg`Ruz����f�uFuz��bNb9pZdzf.fgrN`)cej�cq�y{�ugw�uFcqj���d	`�xq`Rce��u^fgr�cef.f	rN`
rNw�`�d�ced���rNw��"ce�0cqbNbNd	pZcq��r�w�uFw�j���`�`R�¸ciõ'`(fzf	`�d|s^cS{©fgpmugpq��xq` f	rN`
ÿ-�¾s^cS{�b�cedgfgwyfgw�pqj�bNd	pqõ��y`"hÀf	r�cejif	rN`acq�y���Ps]cS{ºõNw��¾b�cedgfgwyfgw�pqj©cqbF�
bNd	pZcq��rB�>lWb'`"�(w��9�"ce���y{Z�RpZj�cSxq`"d	cq�q`Z��fgrN`trNw�`�d�ced���rNw��"ce�ecqbNbNd	pZcq��r
bNd	pW�N���(`RuF�(��f.��pZuzfSr\tÇõ9`�fzfg`"d.cej9�nw�us#�%\%�fgw�h)`Ru�þ½cZuVf	`�d]fgr9cej
fgrN`Èce���$�¾s]cS{ÅõNw��Pb�cqdzf	w�f	wypZjÏcebNb�dgpkcq��r0�D�¦j®fgrN`Ä`(÷�b9`"dgw�hi`�jkf	cq�
uz`R��f	wypZj0�Zs^`.cq��ugpºuVf	����{)fgr�`F`��6`"�(ftpeþ6f	rN`.õ�cq��cqj��(w�jN�º��dgwyfg`"dgw�pqj
õ9`�fVst`"`�j�b�cqdzf	w�f	wypZj�u]pqjnfgrN`Y�9j�ce�0b9cedgfgwyfgw�pqj�dg`Ruz�N�yf"�
ü]r�w�u^b�cqb9`"d^w�utpqd	�Zcej�w��"`"�©cZu/þópZ�y��p�sFub���¦j�l�`"��f	wypZjz*�st`.þópqd	�

h�ce��w��"`�fgrN`^ÿ-�Ps]cS{Fb�cqdzf	w�f	wypZj bNdgpZõN��`�hDcqj�� w�jZf	dgp����9�(`�fgr�`��(pZjF�
�(`"b�f/peþ6`�h�õ9`R�N��w�jN���qd�cebNr�þópqd�f	rN`.ÿ-�¾s^cS{�b9cedgfgwyfgw�pqj)bNdgpZõN��`�h��
�¦j¸lW`"�(fgw�pqj�ú)st`��ZwyxZ`af	rN`�pZdg`�fgw���cq�'��bNb9`"dFõ'pq�Nj���u�pqj�x�ced	wypZ��u
ÿ-�¾s^cS{nb�cedgfgwyfgw�pqjNw�jN�mcq�y�Zpqd	w�f	rNh�u��]�¦j³lW`R��f	wypZjq%©st`�uzrNp�s�f	rN`
`(÷�b'`�d	wyhi`�jkf�ce�'dg`Ruz�N�yf	u/fgp)uz�Nb�b9pZdzf�pZ�Ndt����cqwyh þópZ�y��p�st`R�)õk{)f	rN`
�(pZj��(����ugwypZjnw�j¸lW`"�(fgw�pqj�^��
UÈ`ºd	`�hip�xq`R�ncq�y�0fgrN` f	rN`�pZdg`�fgw���ce�BbNdgpWpqþ½u]wyj³lW`R��f	wypZj�ú��N�N`

fgpif	rN`�b�ce�Z` �yw�hiw�fR��~F���0bNd	pWpeþ½u���cqj�õ9` þópZ�Nj���wyj�f	rN`�pqd	wy�Zwyj9ce�
fg`R��rNw��"ce�7d	`�b'pqdgf"�

é(éSê9�i�"ò­ë}���9ò����+�Bíkì6ò�ì7òóî>ë��5�Nð0í7ò���ì7òóñ��)ì0î��Rî}�@�9��ì7�5�
ÿj�=�S�j���+�>íZì7ò�ì7òóî>ë���í'î"�l�-�0�

ü]r�`@õ�w$�¾b�cedgfgwyfgw�pqj bNd	pqõN��`�h�w�u;c�st`"�y���¦uVf	����w�`"�ÂbNdgpZõN��`�h��
ü]rN`�d	`acqdg`Fcºjk��h�õ'`�d^peþ0�qpWp���ce���qpZdgwyfgr�hiu/pq��ftfgrN`"dg`�f	p�ugpq��xq`
fgrNw�u bNd	pqõN��`�h��)~F��b9`"dzf	�um�cqrNjN��cej��V,.ce�9������h^pqd	dgw�`�����p©�ZcSxZ`�c
xq`"dg{;��`�f	cew���`"�;p�xZ`�d	xkw�`�s
cej9�Å�(pZh)b9ced	w�ugpqj;pZjÅx�ced	wypZ��u�cq�y�Zp��
dgwyfgr�hiuÈù úN�S#\#�û¾����pkuVf�peþ�f	rN`"ug`Äcq�y�Zpqd	w�f	rNh�u©ced	`¸õ�cZuz`R� pqj
fgrN`�m�}7����� ce���qpZdgwyfgr�h�� ü]rN`Vm�}��Qm `"dgjNw��qr9cejF�¦}0w�jl��cq�y�Zp��
dgwyfgr�hÚ�9uz`RuFc�b�cqwyd	�¾ugs]ceb�h)p�xZ`ºuVf	dg�9��fg��dg`mù�#b%eûP��_a�Ndgw�jN�©`Rcq��r
b�cqu	u"�'`"xq`"dg{�jNp���`)w�u|hip�xq`R��`(÷NcZ��fg��{�pqj���`�õ'`(fVs^`�`"j¸f	rN`�fVs^p
b�cedgfgwyfgw�pqj9u�� ~^f�fgr�`�õ9`"�qw�jNjNw�jN�Ápeþ|fgrN`�b�cZugu"�tcq�y��j�pW�N`"u�ced	`
� �Nj��yp����q`R�0�N��wP� `Z�y��þód	`�`�f	p¸õ'`nugs^cqbNb9`R�7�³~Fþ­fg`�d�fgr�`muz`"�y`R��f	`"�
jNp���`"u�cqdg`iugs^cqbNb9`R�7�6fgr�`�{¸õ'`"��pqhi` � ��pW���Z`"�0�mcej��³fgrN`�cq�y�Zp��
dgwyfgr�h �Nb6�Nc�f	`"u^õ9pqfgrmfgrN` �(pkuVf]peþ0f	rN`|jN`�sÏb9cedgfgwyfgw�pqjmcqj���f	rN`
�Zcqwyj�u�peþ�f	rN`�dg`"hicqwyj�wyjN�Ä�NjN��p����q`"�ÅjNp���`"u"�È~Fþ­fg`"dicq�y�]jNp���`Ru
ced	`.��p����q`"�0�qf	rN`.��p�st`RuVf	�¾��pZuzf�b�cqdzf	w�f	wypZj©`�j���pq�Njkf	`�d	`"�ip�xq`"d/f	rN`
`�jkfgw�d	`�b�cqu	u�w�u�dg`RuVf	pqd	`"�Ècej��Èd	`(f	�Ndgj�`"�7�[���NdgfgrN`"dºb�cqu	ug`"u�ced	`
`(÷�`"����fg`R�7�F`Rcq��r ��ugwyj��;fgrN`Ädg`Ruz����f©þód	pqhÉf	rN`³bNd	`�xWw�pq��u©b�cqu	u
cqu�w�f�utuzf	cqdzf	wyjN��b'pqw�jkf"�W�Njkfgw���j�p�w�h)b�dgp�xZ`�hi`�jkf/d	`"ug�N��f�u�cqdg`�pZõF�
f	cqwyjN`R�7��\tpqhibN��f	wyj��|�kcew�j�u�wyj�fgr�`Nm�}nr�`��Nd	w�uzfgw��^w�u�`�÷�b9`"j�uzw�xq`� 
¡ ��¢5£+��uzs]ceb9u�cqdg`^`�x�cq�y��cefg`R�ºõ'`(þópqd	`]`�xZ`�d	{�h)p�xZ`q��d	`"ug�N�yfgw�jN�aw�j
c��(pZh)b��y`�÷WwyfV{¸b'`�d�b�cZugu pqþ ¡ �Q¢ £ ��pq�Z¢}���Hcqu	uz��h)w�jN��c�uzpZdzf	`"�
�yw�uzf�peþ��(pkuVf�u��(�nü]rN`[���¤���>w������"�(w�cO���¸c�fgfgrN`"{�uz`Ru�� cq�y�Zpqd	w�f	rNh
dg`R������`"u�fgr�`]fgw�h)`�b'`�d�b9cqu	u�fgp �yw�jN`Rced�w�j�f	rN`Fuzw���`]pqþ9f	rN`��qd�cebNr
�ówP� `Z�y� ¡ �Q¥M����s�rN`"dg`N¥�w�u�f	rN`|jk��h�õ'`�d�pqþ0rW{kb'`�d	`"�N�q`�`�j9��b9pZwyjkf�u



pqd�f	`�d	hiwyj�cq��u@�|õW{ÄcZ��pqb�f	wyj���c�ugw�jN�q��`��¾jNp���`�hip�xq`�uzfgd	����f	�Ndg`Z�
cej���c;¦�§�¨ª©[«�¬�­@®\¯b°Z��c�f	c�uzfgd	���(fg�Nd	`�fgr9c�f>cq�y��p�sFu0�(pZj�uzf	cejkf	�Hf	wyhi`
uz`"�y`R��f	wypZjÈpqþ�f	rN`�rNw��qrN`RuVf	�P�kcew�j³jNp���`©cqj��Äþ½cquzf �kcew�jÄ��b'�Ncefg`Ru
c�þ­f	`�dF`Rcq��rmhip�xZ`q�
ü]r�`����-ce���qpqd	wyfgrNh%�"cej�õ'`º`"cZuzw���{m`(÷Wf	`�j���`R��fgp©ugpq��xq` f	rN`

ÿ-�¾s^cS{;b�cqdzf	w�f	wypZj¶b�dgpZõN�y`"h��@~ ��w�d	`"��f�`�÷kf	`�j�ugw�pqj@peþ.f	rN`�õNw��
b�cedgfgwyfgw�pqjX�9� ce���qpqd	wyfgrNh w�umfgp@ce���yp�sÚ`"cZ��r jNp���`³hip�xq`�f	p
cejW{�peþ�fgrN`�pef	rN`�d ÿic�#�b�cedgfgwyfgw�pqj�u"�'s�rN`�d	` fgrN`��Zcqwyj�pqþ�`Rcq��r
jNp���` uzrNpZ�N���iõ9`afgrN`|h�c�÷�w�h��Nh
�Zcqwyj©cqhipqjN��cq�y�9fgr�`"ug`.b'pZu	uzw��
õN��`�ÿicn#�hip�xZ`"u"��U rN`"j��Nb'��c�fgw�jN�if	rN`º�Zcqwyj�þópZd.cijNp���`q�'ce���
fgrN`Ruz`|b'pZu	uzw�õN��` ÿSc�#|h)p�xZ`"u�jN`�`R��fgp)õ'`ad	`�xWw�uzwyfg`R�7��ü]rW��utf	rN`
�Zcqwyj��Nb'��c�fg`Ru�jN`�`R��ÿZc_#thipZdg`�fgw�h)`^f	r�cej�wyj�fgrN`]õNw��¾b�cedgfgwyfgw�pqj
���öce���qpZdgwyfgr�h���~.bNbNd	pS÷Ww�h�c�f	`���{q�9fgrNw�u|h)`�fgrNp��³w�u �(pZhibN��f	c��
fgw�pqj�cq�y��{�ÿic�# f	wyhi`RuFhipqd	`�`(÷�b'`�j�ugwyxZ` fgr�cqj�fgrN`�pqd	wy�Zwyj�cq�7õNw��
b�cedgfgwyfgw�pqjq���-ce���qpZdgwyfgr�h��t_.�N`ºfgpifgr�w�u]þ½cZ��fR�Nfgr�w�u.h)`�fgrNp���w�u
d	cqdg`"�y{m��uz`R��s�rN`�j³ÿnw�u���cqdg�Z`�d^fgr9cej�þópq��d"�/�¦j¸ciø|}>lW�]�(w�d��(�Nwyf
��`"ugw��qjÈbNdgpZõN��`�h��Bcnf	cqdg�Z`(f��qd�cebNrÈ��cqjÄ`Rcqugwy��{¸r�cSxZ`)cZu hicqjW{
cqu�ci�(pZ�NbN��` peþ>rW�Nj9��dg`R�©f	rNpq�9ugcqj��mj�pW�N`"u]cej����Nbnfgp�ug`�xZ`�d�ce�
hiwy���yw�pqj9u�peþ^jNp���`"u"��ü]rN`©��w�dg`R��f�`(÷Wfg`"j�ugwypZjÄpqþ�fgr�`_�9� cq�y�Zp��
dgwyfgr�h w�u]fgpWp©ug�yp�sÌþópqdFug����r�bNd	pqõN��`�h�u"�ZUÄ`�jN`�`R��cir�`��Nd	w�uzfgw��
s�rNw���rmw�u/þ½cZuVf	`�d^fgr�cqj�fgr�w�u]��w�dg`R��f���� `(÷Wf	`�j�ugwypZj�fgp)uzpZ�yxZ`Ff	rN`
ÿ-�¾s^cS{�b�cqdzf	w�f	wypZjnb�dgpZõN�y`"h��
�¦j³fgrN`)�qd�ceb�r�b�cedgfgwyfgw�pqjNw�jN�nbNdgpZõN��`�h��6`"���Z`��¦�(��f|w�uafgr�`�pZõF�

�V`"�(fgw�xq` fgpihiw�jNwyhiw���`Z�/ü]rNw�u]pZõ��V`"�(fgw�xq`���cqjncq��ugpiõ9` xWwy`"st`R�ncZu
cej©`"h�õ'`"�N�NwyjN�i�(pkuVfR�9��w��q�Nd	`aú���`�hipZj�uVf	d	cefg`Ru�fgr�w�utþ½cq�(f"����wy�\�
�Nd	`Fúqc�ugrNp�sFu�cs%��¾s]cS{�b�cedgfgwyfgw�pqjNw�jN�ºu	��rN`�hi`Z�"UÈ`F��ceõ'`���f	rN`"ug`
þópq�Ndtb�cedgfgwyfgw�pqj9u/cquZ±'�j²S�-³]cqj��W´��kd	`"ugb9`R��fgw�xq`"�y{Z��~a����pqd���wyj��af	p
fgrN`©�N`���j�cefgw�pqjÈpeþ]`"���Z`��¦�(��f�pZõ��V`"�(fgw�xq`q�>cejÈ`"���Z`)s�r�w���rÁ�(pZjF�
jN`"�(f	u�xZ`�dgfgw��(`"u>w�j�fVs^pa��w��6`�d	`�jkf�b�cedgfgwyfgw�pqj�u�s�w��y�Wr�cSxZ`tc|�(pkuVf�peþ
#q�NUÈ`i��cej�`"h�õ'`"��f	rNw�ua��pZuzfaw�jZf	pmcm��pqhibN��`(f	`º�qd�cebNr¸ugrNp�s�j
wyjf��w��q�Nd	`©úeõB��ü]r�`©�(pZuzfºþópZd�cejÁ`"�N�q`©s�rNw���r;�(pZjNjN`"�(f	u�xq`�d	�
fgw��(`RuFw�j�fVstpib�cqdzf	w�f	wypZj�u�w�u]fgrN`���w�uzf	cqj��(`�peþ�fgrN`�ugrNpZdg`RuVf�b�cefgr
õ9`�fVst`"`�j�f	rN`"ug`ºfVs^p©b�cqdzf	w�f	wypZj�u"� �NpZdacm��pqhibN��`(f	`��qd�ceb�r0�Nf	rN`
��w�uVf�cej���`ºõ9`�fVst`"`�j�cejW{mfVstp�xZ`�dgfgw��(`"u]w�u.cq�ys]cS{�uS#q�]ü]rN`�d	`(þópZdg`
cej)`�h�õ9`R�N��w�jN���(pZuzf�þópqd�c �(pZh)b��y`�fg`]�qd�cebNr�w�u�w���`�jkf	w��"ce�Wfgp|f	rN`
`"���Z`��¦�(��f|�(pZuzfFw�j�fgrN`���pqd	dg`Ruzb'pqj9��wyj���ÿj�Ps]cS{©b�cqdzf	w�f	wypZj�b�dgpZõF�
�y`"h�����w��q�Nd	`]úq�]uzr�p�sFu�cej)`(÷NcehibN��`]peþ9`"h�õ'`"�N�NwyjN�|f	rN`]f	cqdg�Z`(f
�qd�cebNrÄwyj���wy�Z�Nd	`�*eõ³w�jZf	pmf	rN`i`�h�õ9`R�N��w�jN���qd�cebNr0��oFp���`"u�#Z�
*)cej��nú)cqdg`a`�h�õ9`R�N��`"�nw�jmf	rN` b�cedgfgwyfgw�pqj�v�`�h�õ9`R�N��w�jN��xZ`�dgfg`�÷
±'�>jNp���`Rus%��Zrnced	`�wyjÈf	rN`©`�h�õ9`R�N��w�jN��xq`"dzf	`(÷µ²S�BjNp���`Ru�^���w
ced	`�w�j¸f	rN`i`�h�õ9`R�N��w�jN��xq`�dgfg`�÷�³�cej9�³jNp���`RuYpN�5&�ced	`�w�j³f	rN`
`�h�õ9`R�N��w�jN�ÄxZ`�dgfg`�÷�´9�Èü]r�`�d	`mced	`nc���w�jN�;õ9`�fVst`"`�j;f	rN`�`�hi�
õ9`R�N��w�jN�mxZ`�dgfg`�÷`±�cej9��²S��±�cqj��q³��¶³ºcej��e´��7² cej��e³��¶²ºcej��
´��0ugrNp�s�j¸cZuFf	rN`)�Npefzf	`"�³�yw�jN`�õ'`(fVs^`�`"j³b�cqdzf	w�f	wypZj�uFw�jV��w��q�Nd	`
úq�q�/ü]rN`|fgpef�ce�B����f.�(pkuVf�w�uN^��
l�pqhi`(f	wyhi`"u c�ÿ-�¾s^cS{�b�cqdzf	w�f	wypZjÄce���qpZdgwyfgr�h stpZdg��uapqjN��{�pqj

cºug�NõF�¾�qd�cebNripeþ6f	rN`Fpqd	w��qw�j�ce�N`"h�õ'`"�N�NwyjN���qd�cebNr0���¦jifgr�w�ut��cqug`
fgrN`|`"�N�q`��¦�(�Nft�(pkuVf^s�wy���6õ9`.fgrN`|`�h�õ9`R�N��w�jN����pZuzf�þópqd�fgrNw�u]uz��õF�
�qd�cebNrB�5UÄ`]u	cS{Ffgr9c�fBf	rNw�u>cq�y�Zpqd	w�f	rNhDw�u � �ypWpZ�kw�jN�.cef���¢}·�`R���q`Ru
c�ftfgrNw�u/b�cqdzf	w����N��ced�f	wyhi`q�Ws�rN`"dg` ¢}·^w�u/fgrN`ajk��h�õ'`�d�pqþ7`�h�õ'`"�F�
��w�jN��`"���Z`"u�pqþ9f	rN`Fuz��õF�P`"h�õ'`"�N�NwyjN�\�P�Zd	cqbNr0�}��pqd/`�÷NcehibN��`q��f	rN`
��w�dg`R��f_��� `�÷kf	`�j�ugw�pqj±��pWpq��uic�f�ce���Fÿ7�Hÿ`cy#+�	¸�*¸`�h�õ9`R�N��w�jN�
`"���Z`"u"�Äü]rN`�ce�����Ps]cS{³õNw��¾b�cedgfgwyfgw�pqjÅcq�y�Zpqd	w�f	rNh ��pWpq��u)c�f�pZjN��{
pqjN`�`"h�õ'`"�N�NwyjN�i`R���q`�c�f.c�f	wyhi`q�
�¦j�fgr�`�pqd	wy�Zwyj�cq�Fm `�d	jNwy�Zr�cej0�¾}Bwyj5| u>b�ceb'`�dR��fgr�`]cq��fgr�pqd�u�r�cSxq`

c©��p�s pqbNw�jNw�pqj¸pqþ�fgrN`)rNw�`�d�ced���rNw���ce�>ce���qpqd	wyfgrNh�u�� � ~aõWxkw�pq�9uz��{
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Embed the target graph
into the embedding graph
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fgrNw�u��ófgrN`���d	uzfa����fFwyj�f	rN`ºrNw�`�d�ced���rNw���cq�6cqbNbNd	pZcZ��rl�thicS{��(pZjF�
¿ w���f^�Nwyd	`"�(fg��{�s�wyfgr�f	rN`.j�`(÷Wftuzf	ce�Z`q�Zs�rNw���rmw�u/fgp�f	dg{�fgp��NwyxWw���`
`"cZ��r�ug�Nõ�ug`(f.þó�Ndzf	rN`�dR�F\^ced	dgw�`"�mfgp©ug`�xZ`�d�ce�7��`�xq`"��u"�Nwyfa��cqj��y`Rcq�
fgpic�d	`���c�f	wyxZ`���{ib9pWpqd^p�xq`"d	cq�y�'uzpZ�y�Nfgw�pqj0� ��UÈ` r�cSxq`|ce��uzp)cqug�q`"�
cmjW�Nh�õ9`"d peþ�d	`"ug`"cqd	��rN`"d	uFwyj³fgrNw�u�ced	`"c�� ü]r�`�{¸ce���>fgrNw�jN��f	rN`
ugcqhi`q�YUÄ`is�w��y��f	rN`�pZdg`�fgw���ce����{�cqj�ce��{j��`�f	rN`irNw�`�d�ced���rNw��"ce��cej��
fgrN` ce�����Ps]cS{�cq�y�Zpqd	w�f	rNh
wyj�f	rN`�lW`"�(fgw�pqjmú�cej���b�dgp�xWw���`F`(÷�b'`�d	�
wyhi`"jZf�ce�0d	`"ug�N�yf	u]w�j¸lW`"�(fgw�pqjz%��

é�é(éSê"Às�5�9îBí7��ì7òóñl�}�`Á)ë7�}�R����ò��
�¦jmfgrNw�u]uz`R��f	wypZjms^`.s�w��y�6�qw�xq`|cºf	rN`�pZdg`�fgw���cq�'cqj�ce��{�uzw�u/pqþ>��wyþª�

þó`�d	`�jkf�ce���qpqd	wyfgrNh�u�þópZd�uzpZ�yxWw�jN��fgr�` ÿ-�¾s]cS{)b9cedgfgwyfgw�pqj©bNd	pqõ��y`"h
��ugwyjN�©c)õNw��¾b�cedgfgwyfgw�pqjNw�jN�irN`"�Ndgw�uzfgw��e�
�¦jÄpqd���`�d.fgpnhicq�q`�fgrN`�dg`Ruz�N�yf h)pZdg`��q`�j�`�d�ce�P��f	rN`)cqj�ce��{�uzw�u

uzr�pq�N����jNpqf�õ9`aõ�cqug`"�ipZj©cejW{iuzb'`"��w$�9�.õNw��Pb�cqdzf	w�f	wypZj�rN`���dgw�uVf	w��q�
ü]rW��u��ks^`.ceõ�uzfgd�cq�(f�cejW{)õNw$�¾b�cqdzf	w�f	wypZj)r�`��Nd	w�uzfgw��]f	p�cºugp���cq�y��`"�
�)�¾cqbNbNd	pS÷�wyh�c�f	wypZj@cq�y�Zpqd	w�f	rNh`��fgr�cefmw�u��^fgr�`¸�(pZuzf©peþ f	rN`�õNw��
b�cedgfgwyfgw�pqj©þópq�Nj��iõW{)fgr�w�u^ce���qpZdgwyfgrNhÂw�utjNpºhipZdg`�f	r�cej_�|f	wyhi`Ru
fgrN`º��pZuzf�peþ�fgrN`�pZb�fgw�h�ce�7õNw��Pb9cedgfgwyfgw�pqj�dg`Ruz�N�yf"�
�¦jLù�#+r"û¾�tlWw�hipqj®cej��¶üB`"jN�³f	rN`�pZdg`�fgw���cq�y��{;uVf	����w�`"�±fgrN`�rNw��

`�d�ced���rNw���ce� õNw��¾b�cedgfgwyfgw�pqjLcebNb�dgpkcq��rÏw�j�fgrN`±ÿ-�¾s]cS{ b�cedgfgwyfgw�pqj
bNd	pqõN��`�h��©ü]rN`�d	`"ug�N�yf	u�ugrNp�st`R��f	r�c�fºwyþ]fgrN`�jW�Nh�õ9`"d�peþ]xq`�d	�
fgw��(`Ru�wyj®`Rcq��r±b9cedgfgwyfgw�pqj@w�u�d	`��k�Nw�d	`"�;f	p;õ9`�`�÷Ncq��f	�y{Â¢"¸eÿX�½c
b9`"dzþó`R��f	�y{Äõ�ce��cej���`"�Áÿ-�¾s^cS{�b�cqdzf	w�f	wypZjl���BfgrN`�rNw�`�d�ced���rNw���cq��cqbF�
bNd	pZcq��rmhicS{��Z`(f]xq`"dg{iõ�cZ�©d	`"ug�N��f�u���,.p�st`"xq`�dR�kw�þ0f	rN` õ�ce��cej9�(`
�(pZj���wyfgw�pqjiw�u/dg`"��ce÷W`R��ugp fgr�cef�fgrN`�jW�Nh�õ9`"d/peþ'xq`"dzf	w���`"u�w�j)`Rcq��r
b�cedgfgwyfgw�pqj�w�u>õ9pZ�Nj���`R�ºõW{�*O¢"¸qÿ6��f	rN`^rNwy`"d	cqd	��r�w��"ce�eõNw��¾b�cedgfgwyfgw�pqj
cebNb�dgpkcq��r�s�w��y�¶��j9�mcej�cebNb�dgpS÷�w�hicefg`"�y{)õ�ce��cej9�(`"�nÿ-�Ps]cS{)b�ced	�
fgwyfgw�pqjÄs�rNpZug`��(pkuVf|w�uas�wyfgrNw�j³cej ¡ �ó��pq�^ÿ��]þ½cq�(fgpZd.peþ�f	rN`i�(pZuzf
peþ�fgrN`�pZb�fgw�h�ce�7b'`�dgþó`"�(fg��{mõ�cq��cqj��(`R��ÿ-�¾s]cS{�b�cedgfgwyfgw�pqj0�
�¦j�b�d	cZ��fgw���cq�ecebNb��yw���cefgw�pqj�u"����ug��cq�y��{ac]b'`�dgþó`"�(fg��{aõ�cq��cqj��(`R��ÿ-�

s^cS{|b�cqdzf	w�f	wypZj�w�uBjNpefBj�`"�(`Rugu	ced	{q�>~¶ÿ-�¾s^cS{ab�cedgfgwyfgw�pqj�r�`��Nd	w�uzfgw��
w�uaw�jZf	`�j���fgp_�9j���fgr�`�pqbNfgw�hicq�>d	`"ug�N�yfFþópqd cej¸cqbNbNd	pS÷�wyh�c�f	`���{
õ�ce��cej9�(`"�)ÿ-�¾s^cS{|b�cedgfgwyfgw�pqjB��lWw�hipqj�cqj���ü>`�j���| u>��bNb9`"d�õ9pZ�Nj��
þópqd�fgrN`Fr�wy`"d	cqd	��rNw���cq�NcebNb�dgpkcq��r)w�utc þ½cq�(fgpqd�peþ6fgrN`.pqb�f	wyh�ce�9dg`b�
uz����f�peþ�c�b'`�dgþó`"�(fg��{�õ�ce��cej9�(`"�ºÿj�Ps]cS{.b�cqdzf	w�f	wypZj0�B�¦jºfgrNw�u�b�ceb'`�dR�
st`�s�wy���>ugrNp�s��NbNb'`�dFõ'pq�Nj9�Nu�þópZd.õ'pefgr�r�wy`"d	cqd	��rNw���cq�7cej���cq�y���
s^cS{�ceb�bNdgpkcq��r�s�rNw���r¸w�u.d	`���c�f	`"��f	p©f	rN`�pZb�fgw�h�ce��dg`Ruz����f|peþ�c
dg`"��ce÷�`"��ÿ-�Ps]cS{�b�cqdzf	w�f	wypZj0�
~au)fgrN`z��d�uzfid	`"ug�N�yf"�tst`�s�wy���FugrNp�sÇfgr9c�f�fgr�`���pZuzf)pqþ.f	rN`

ÿ-�¾s^cS{nb�cedgfgwyfgw�pqj�þópZ�Nj���õW{mf	rN`�r�wy`"d	cqd	��rNw���cq�0cebNb�dgpkcq��r�w�u.jNp
hipqd	`mf	r�cej ¡ �Q����pq�tÿ���fgw�h)`Ru)fgrN`�pZb�fgw�h�ce�F�(pkuVf)þópqdif	rNw�u©ÿ-�
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õN��`ºfgpmwyhibNd	p�xq`��Nb�b9`"d.õ'pq�Nj���uFþópZd.õ'pefgr¸cqbNbNd	pZcZ��rN`"u"�x,.p�s{�
`�xZ`�d.wyfaw�uawyjkfg`"dg`RuVf	wyj���fgpnjNpef	w���`�fgrN`)��w��'`"dg`"j��(`�õ9`�fVst`"`�j�f	rN`
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bNd	pqõN��`�h��
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UÈ`�`(÷�b'`�d	wyhi`"jZf�ce���y{³`�x�ce����c�f	`"�³fgrN`ifVs^p�hi`(fgr�pW��u�st`�cqjF�

ce��{j��`"�¸wyj³fgrN`)bNd	`�xWwypZ��u|uz`R��fgw�pqjB�9f	rN`)rNwy`"d	cqd	��r�w��"ce�BcqbNbNd	pZcq��r
cej���fgr�`]cq�y���¾s^cS{ õNw��Pb9cedgfgwyfgw�pqjicebNbNd	pZcZ��r0�5UÈ`]��uz`^f	`�j��Ä\^o|\
uVf�cej���ced��j�¾��`����9õ'`�j9��rNh�ced	�©�(w�d	���Nw�f�u���UÈ`���rNpWpZug`Ffgr�`ax�ce���N`|peþ
ÿmfgpiõ9`W#)w)wyj�fgr�w�uFug`(f�pqþ�`�÷Wb'`�d	w�h)`"jkf	u"�
l�wyj���`Çr���`�fgw�uÇù$#+*W�f#"ú�û±w�u ���Nd	dg`"jZf	�y{ f	rN`Çõ'`"uzfÝb�cedgfgw��

fgw�pqjN`"d"�³st`LbNw����Çr���`�fgw�uÝù$#+*Rû³cqu@pZ�Nd®õ�cqugw���õNw��¾b�cedgfgwyfgw�pqj
fgpWpq�P� ,.p�st`"xq`"d"� f	rN` u	cehi` dg`Ruz�N�yf	u uzr�pq�N��� rNpZ��� þópZd
cejW{ÌpqfgrN`"d�õNw��Pb�cqdzf	w�f	wypZj ce���qpqd	wyfgrNh�u"�|`Z� �9�y�©ù &��]#e� w�ûz�½ugwyj���`
pq�NdÈbNd	pWpeþ½uRv�cej9ce��{kw�ugw�uRv�����cqwyh�u�ced	`±w�j���`"b9`"j���`"jZf;pqþ�fgrN`@õNw��
b�cedgfgwyfgw�pqj�rN`"�Ndgw�uzfgw������
�¦jÈf	rN`©ce���$�¾s]cS{�õNw$�¾b�cqdzf	w�f	wypZjÈcqbNbNd	pZcq��rB�7st`���cqjÁr�cSxq`i��wyþª�

þó`�d	`�jkf�s]cS{�u fgp³bNw����ÈfVs^p¸b�cqdzf	w�f	wypZj�u�cef�c�fgw�hi`©f	p³b'`�dgþópqd	h
fgrN`|õNw��Pb9cedgfgwyfgw�pqj0��ü]rN`.þópq���yp�s�w�jN�ºþópZ�Nd^s^cS{�u�cqdg`a��w�u	�(�9ugug`"��w�j
ù rSûÓ�
#q�Në §�©�Ù�ÍOÒi�/d	cqj���pZh)��{�bNw�����fVs^p)b9cedgfgwyfgw�pqj�u�cef.c�f	wyhi`Z�
*�� ì�íOÉ0§�¬jÏR°�¨ªÚO¯��iv.ug`mc�ugb9`R�(w��9�©ug`��k�N`"j��(`if	p�`(÷�r�ce�9uVf	wyxZ`���{
bNw����ncq�y�7b'pZu	uzw�õN��` b�cew�d	u]pqþ>b�cqdzf	w�f	wypZj�u"�

pZjN`��¾b�cZugu^`(÷�r�cq��uzf"� rNw�`�d�ced���rNw���cq�
�(w�d	���Nwyf j�`(fM�¦�(�Nf fgw�hi`��½u@� j�`(fM�¦�(�Nf fgw�hi`��Hu�� t
w�h)bB�
þód	cZ��f rO% ^N� * ^\w #Z� *0# *O%9� újt
uVf	dg�9��f &\&�w *O%9� ^ #+*�p ^N�2rO% p-r���#Ot
b5# ú\&�p ú�*N� p #+^�( ^N��#Or w�*N� újt
bl* #b%-w\& *�w�� * %j^�( #+*��2^ w\&�� %Ft
õNw�pqhi`"� *O%j*eú ú0#Z� ú *0#"ú #"ú���#)p &0#Z� *-t
wyj}# &-r�p *O%9�2r #Or�^ &�� w�p p�*N��#Ot
wyj�* ^\*�^�r r�*N��# p�&\p %�%�� & p�*N� &jt
wyj9ú #)(-r�(�^ #�(�% *�(jrO( p�(N��# p\(��2r�t
cSxF�ku &�^-rOp r�^N� p ^qú�* %j*�� w &�%9� %Ft
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úN� ��¬F°�ÔM«@§OÏ�¯@Ù��Z�/w����mc)b�cew�d]peþ�fVstp)hipZuzf�fgw��qrkfg��{©pqd]��pWpZug`���{
�(pZjNjN`R��fg`R��b�cedgfgwyfgw�pqj�u"��hi`"cZuz�Nd	`|wyj�fg`"dgh�u�pqþ�����f	ugw��"`q�

%�� ô cew�jF�¾õ�cqug`"�5�e�/w����±cÁb�cqwyd�pqþafVs^p;b�cedgfgwyfgw�pqj9uiõ9`�fVst`"`�j
s�rNw���r)fgrN`��(�Nf	ugw��"`^d	`"�N����f	wypZj�w�u�h�c�÷�wyh��NhÝpZd�h)w�jNw�h��Nh
���Nd	w�jN����cZuVf�b�cZugu"�

�¦j¸fgrN`)ce���$�¾s^cS{nõNw��Pb�cqdzf	w�f	wypZj¸ug��`�jNd	w�p���s^`��"cej¸cq�ys]cS{�u]f	cq�q`
cejÂw�f	`�d�c�fgw�xq`®ceb�bNdgpkcq��r s�rNw���rÀw�uÄfgp�b9`"dzþópZdgh cq�y���¾s^cS{�õNw��
b�cedgfgwyfgw�pqj�wyjN�)h�����f	wybN��`SÌ�§+Ï@Ïb¯RÏ��/~�b�cqu	u^w�u��NpqjN`|s�rN`�j�s^` ��j0�
w�ugr³��pWpq�Ww�jN�ncef|ce����fgrN`)`�h�õ9`R�N��w�jN��`"���Z`"uapqd.xZ`�dgfgw��(`Ru.w�j¸f	rN`
`�h�õ9`R�N��w�jN�.�Zd	cqbNr0�Bü]rN`tw�f	`�d�c�f	wyxZ`/bNd	pW��`"����dg`�uzfgpZb�u0s�r�`�j�f	rN`
jN`(f	�¾����f��(pZuzfa�"cejNjNpqf.õ'`�w�h)b�dgp�xZ`"�7�N,.p�st`"xq`�dR�Nf	rN`ºf	rN`�pZdg`�fgw��
��cq�Bcej�cq�y{�ugw�u]s^` b9`"dzþópZdghi`R�nw�j¸lW`"�(fgw�pqj¸ú)w�u]fgd	�N`���{mõ9cqug`"��pqj
�ypWpZ�kw�jN�©cef.pqjN`�`�h�õ'`"����wyj��©`"���Z`ºpqj��y{�ÍO©�­@¯��Fü]rNw�uFw�uF`��k�Nw�x-�
ce��`�jkf�f	pÄc¸ugw�jN�q��`��¾b�cqu	uºcq�y���Ps]cS{Äcq�y�Zpqd	w�f	rNh���UÈ`m�WjNp�s fgr�cef
c³h��N�yfgw��Pb�cZugu)ce���qpZdgwyfgr�h!s^pq�����¶��`���j�w�f	`���{;wyhibNd	p�xq`mfgrN`�dg`b�
uz����f�u�p�xq`"d.f	rN`©uzw�jN�Z�y`b�Pb�cZugu|ce���qpZdgwyfgr�h��iü]rN`"dg`�þópqd	`q�7w�jÈpZd	�N`�d
fgp��V�9uVf	w�þó{ÄfgrN`n�(��cew�hiuºst`©h�cZ��`�wyj±l�`"��f	wypZjÅúN�>st`m��pqhib�cqdg`
fgrN`mb�cedgfgwyfgw�pqjÁd	`"ug�N��f�u peþ�c�uzw�jN�Z�y`b�Pb�cZugu�cq�y���¾s^cS{�õNw��¾b�cedgfgwyfgw�pqj
ce���qpZdgwyfgrNhÀfgp f	rN`Fd	`"ug�N��f�u�peþ0c rNw�`�d�ced���rNw���cq�Nce���qpqd	wyfgrNh���l�wyj���`
fgrN`��kcew�jF�¾õ�cqug`"�¸cq�y���¾s^cS{�ceb�bNdgpkcq��r¸j�`�`"��u wyj�þópZdgh�cefgw�pqjÄþódgpZh
fgrN`mbNdg`"xWwypZ��u b�cqu	u"�Bwyf���cej�jNpefºõ'`���ug`"�Ácquºc�ugw�jN�q��`��¾b�cqu	u ce���
�qpZdgwyfgrNh��;~FhipZjN�¸f	rN`�dg`"hicqwyj�wyjN�¸fgrNd	`�`�hi`(fgr�pW��u��/s^`�`�hi�
bNw�dgw���cq�y��{�þópq�Nj���fgr�cef.fgr�`�`�÷Wr9ce��uzfgw�xq`ºhi`�fgrNp��¸b'`�dgþópqd	h�u�f	rN`
õ9`RuVfR��ü�ceõN��`��auzrNp�sFu.fgr�`)b9cedgfgwyfgw�pqj¸d	`"ug�N�yf	uaþódgpZh c©`�÷Wr9ce��uM�
fgw�xq`�ugw�jN�q��`��¾b�cqu	u�ce�����Ps]cS{mceb�bNdgpkcq��r�cej���þód	pqhÚcirNwy`"d	cqd	��r�w��"ce�
cebNb�dgpkcq��r0�
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õ9`�fzf	`�d�fgr9cejºf	rN`]uzw�jN�q��`��¾b�cZugu>ce���$�¾s^cS{ ceb�bNdgpkcq��r0�0ü]r�`^cSxZ`�d�ce�q`
wyhibNd	p�xq`"hi`�jkf>pqþ�fgrN`^rNw�`�d�ced���rNw��"ce�kcebNbNd	pZcZ��r�p�xq`"d7fgrN`]ce�����Ps]cS{
õNw��Pb�cqdzf	w�f	wypZjDcqbNbNd	pZcq��r w�u�ceõ'pq��fer\r�tm�
ü]r�w�u�`(÷�b'`�d	wyhi`"jZf�u
uz��bNb9pZdzf�u]fgr�`º�(��cew�h st` h�cq�N`�wyj�lW`"�(fgw�pqj�úN�
\tpZjN�©cej9��}BwyhÚd	`�b'pqdgfg`"�nf	r�c�fFf	rN`ºh��N��f	w$�¾b�cZugu ¦-§O¨ª©lÔM«@§+Ïb¯@Ù

w�f	`�d�c�f	wyxZ`�cq�y���¾s^cS{;õNw��¾b�cedgfgwyfgw�pqj@w�u)f	rN`�õ'`"uzfmcehipqjN�;cq�y�]þópZ�Nd



h��N�yfgw��Pb�cZugu]`�÷�r�ce��u �kcew�jF�¾õ�cqug`"�Äù rSû
�(w�d	���Nwyf j�`(fM�¦�(�Nf fgw�hi`��Hu�� jN`(f	�¾����f f	wyhi`��Hu�� t�wyhib0�
þód	cZ��f w\% *qúN�2^ r�^ *\(N� p #b%9�2r�t
uVf	dg�9��f #"ú�p w0#�%��ær #Rúqú w-*�rW� w �¦úN� p-t
b5# #b%j^ %�#�#q�ær #�%�w %�%�pN� ú (N�ær\t
bl* %�w�# #�p0#)w %j^\^ #�&jrO& �@#q� ú�t
õNw�pqhi`"� ú\(-^ #�&\&-^ ú-^F# #�pZúqú #"ú���#Ot
wyj}# *F#)( *�(�^�* *\(qú #)*�^�& �¦úN� %jt
wyj�* &-r�& ^�(\(�w #)(\(0# %�&�w\& *��2*�t
wyj9ú *\*�*O% ú\w�*�^ *�*F#�( ^\^0#)* ��(N� w-t
cSxF�ku ^eú-* %\%�p-^ ^\p�^ *F#"újr�^ &N��#+t
cSxF�Z� ^eú�& ú-rO&�w ^qú�* *O%Zú�#)^ �@#q� ú-t
cSxW��� *�� &-t
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cebNb�dgpkcq��rN`Ru|�N`"u	�(d	wyõ'`"�;cqõ9p�xZ`�ù2r"û¾�z,.p�st`"xq`"d"�7f	rN`�{Ä��ug`�b�ced	�
fgwyfgw�pqj;d	`"ug�N�yf	u�þód	pqh!c�rNw�`�d�ced���rNw��"ce�/cq�y�Zpqd	w�f	rNhýcqu�fgrN`nwyjNb���f
peþafgrN`¸cq�y���Ps]cS{ÁõNw��Pb�cqdzf	w�f	wypZj¶cq�y�Zpqd	w�f	rNh��ÂU rN`"j@�9uzw�jN�Èd	cqjF�
��pqh!b�cqdzf	w�f	wypZj�uºcqu|f	rN`©w�jNbN��fR��`(÷�b9`"dgw�hi`�jkf	u�uzrNp�sÂfgr9c�fºf	rN`
�ZcqwyjF�¾õ�cZuz`R��ce���$�¾s^cS{|cebNb�dgpkcq��r�w�u>cZ��fg�9ce���y{|stpZd	ug`�f	r�cej�f	rN`^`(÷j�
r�ce�9uVf	wyxZ`ºce���$�¾s^cS{©cqbNbNd	pZcZ��r0�/ü>cqõN��`��z��uzr�p�sFu^fgrNw�u]þ½cq�(f"�^ü]rN`
�(pZ�y�Nhij�pqþxÒi¬FËæ°Ó¨ªÔ�Ì0§OÏ�Ï]¯�íOÉ0§�¬jÏ@°Ó¨ªÚO¯FugrNp�sFu^fgrN`�dg`Ruz�N�yf	u�þódgpZh c
h��N�yfgw��¾b�cqu	u `(÷�r�cq��uVf	wyxZ`)cq�y���¾s^cS{�ce���qpZdgwyfgr�h��)ü]rN`��(pZ�y�NhijÈpeþ
¦�§�¨ª©�ÔM«@§+Ïb¯@ÙauzrNp�sFu�fgrN`Fd	`"ug�N�yf	u/þódgpZh c�h��N�yfgw��Pb�cZugu/�Zcew�jF�¾õ�cqug`"�
ce���$�¾s]cS{mce���qpZdgwyfgrNh%s�rNw���r�w�u�w�hibN�y`"hi`�jkfg`R��cq����pqd���w�jN�)fgp³ù2r"û¾�
ü>cqõN��`)�g�augrNp�sFu.fgr�cef|f	rN`ih��N�yfgw��¾b�cqu	u|`(÷�r�ce�9uVf	wyxZ`�ce���qpZdgwyfgr�h
b9`"dzþópZdgh�u�ug�yw��qrkf	�y{©õ'`(fgfg`"d�fgr�cqj�fgrN`��kcew�jF�Põ9cqug`"�mcq�y�Zpqd	w�f	rNh��
�¦j)ü>cqõN��`t�g�z���es^`^��pqhib�cqdg`�fgrN`]õ'`"uzf�d	`"ug�N�yf	u�cehipqj��ace�����Ps]cS{

õNw��Pb�cqdzf	w�f	wypZj)cq�y�Zpqd	w�f	rNh�u0f	p|fgrN`]rNw�`�d�ced���rNw���ce�kce���qpZdgwyfgrNh���ü]rN`
�(pZ�y�Nhij;pqþ /å¨ªÒ Ì�Ê	Í�Ú)ugrNp�sFu|fgr�`©b9`"d	��`�jkf	cq�q`�w�hibNdgp�xZ`�hi`�jkf
peþ^fgrN`�r�wy`"d	cqd	��rNw���cq��cq�y�Zpqd	w�f	rNh x�u"��f	rN`�õ'`"uzfºpeþ�f	rN`©ce�����Ps]cS{
ce���qpZdgwyfgrNh�u"��ü]rN`º�(pZ�y�Nhij�peþ'ÏÓÌ0¯@¯@ÙO¬)Ì�ugrNp�sFutfgr�`ºuzb'`�`R���Nb�peþ
fgrN`)rNw�`�d�ced���rNw���ce�>ce���qpqd	wyfgrNhÚx�u��afgrN`�õ9`RuVf peþ�f	rN`ice���$�¾s^cS{�ce���
�qpZdgwyfgrNh�u"��fgrN`arNwy`"d	cqd	��r�w��"ce�9cq�y�Zpqd	w�f	rNh pqjmcSxZ`�d�ce�q`�b'`�dgþópqd	h�u
r.0�#+t õ'`(fgfg`�diw�jn�k��cq�ywyfV{Åcej��±w�uz#�%\%�f	wyhi`"u�þ½cZuVf	`�d)fgr�cqjÅf	rN`
ce���$�¾s]cS{Ácq�y�Zpqd	w�f	rNh��Åü]rNw�u�d	`"ug�N�yfiug�N�Z�q`"uzf	u�fgr9c�f��qw�xq`"jÅ�ypZjN�
`�jNpZ�N�qrÄfgw�hi`q�7f	rN`�h�����f	w$�¾b�cqu	u ce���$�¾s]cS{�cq�y�Zpqd	w�f	rNh �(pZ�N���³�Z`(f
uzw�hiwy��ced�d	`"ug�N�yf	u�cZu^fgrN`�rNw�`�d�ced���rNw���cq�'cq�y�Zpqd	w�f	rNh��/\tpZj�ugw���`"dgw�jN�
õ9pqfgr��Z�9ce��w�fV{ cej9�Ïd	�Njkfgw�h)`Z��fgr�`ÄrNw�`�d�ced���rNw���cq�aceb�bNdgpkcq��r®w�u
õ9`�fzf	`�d]fgr9cejnfgrN`�ce�����Ps]cS{�õ�w$�¾b�cedgfgwyfgw�pqj�cebNb�dgpkcq��r©s�rN`"jn�9uzw�jN�
cid	cqj���pZhÇwyjNb���f.b�cqdzf	w�f	wypZj0�
ü]r�`ºrNw�`�d�ced���rNw��"ce�0cqbNbNd	pZcq��r�w�uF�qpWp��nfgpmuzf	cqdzfFs�wyfgrB�{,.p�s{�

`�xZ`�dR�Zf	rN`º��d�cSs�õ�cq���ipqþBfgr�`|r�wy`"d	cqd	��rNw���cq�'cqbNbNd	pZcZ��r©w�u^f	r�c�f�wyf
w�u�jNpqf�`��6`"�(fgw�xq`�f	p³õ'`©��ug`"�Áf	p¸wyhibNd	p�xq`©cqj;`(÷�w�uVf	wyjN�³b�cedgfgw��
fgw�pqj0��ü]rN`|ce���$�¾s]cS{)cqbNbNd	pZcq��r��"cej�õ'`a`Rcqugwy��{��9uz`R�ifgp�wyhibNd	p�xq`
cej�`�÷Ww�uzfgw�jN�©b�cqdzf	w�f	wypZj0�]�¦jÅù rSûP�7\tpqjN�mcqj���}0w�h �(��cew�h)`R��fgr�cef
fgrN`��kcew�jF�¾õ�cqug`"��ce���$�¾s^cS{ºcqbNbNd	pZcZ��r�bNd	p������(`Ru�fgrN`�õ'`"uzf/d	`"ug�N��f�u
s�rN`�j³��uz`R��c�þ­f	`�d�f	rN`�rNw�`�d�ced���rNw���cq�0cebNbNd	pZcZ��r0�{,F`�d	`�s^`��(pZjF�
�����(f�cqj±`�÷Wb'`�d	w�h)`"jkf�f	pÈ��pqhib�ced	`©f	rN`�`(÷�r�cq��uVf	wyxZ`ncqj��;f	rN`
�ZcqwyjF�¾õ�cZuz`R�@cq�y���¾s^cS{±cqbNbNd	pZcZ��r¶��ug`"�®ceþ­fg`�dmfgrN`³rNwy`"d	cqd	��r�w��"ce�

õ'`"uzfFpeþ�ce���ys]cS{ rNw�`�d�ced���rNw���cq� rNw�`q��x�u��/cq�y���¾s^cS{
�(w�d	���Nwyf j�`(f	����f f	wyhi`-�½u@� jN`�f	�(�Nf f	wyhi`��Hu�� t�wyhib0� uzb6���Nb
þód	cZ��f w�% *eúN�2^ ^�w #Z� *0# #)*��2^�t #�&�� %
uVf	dg�9��f #"úqú w-*�r�� w #+*�p ^N�2rO% úN� p-t #�(\&
b5# #b%-^ %l#\#Z�2r #+^�( ^N��#Or �¦úN� %jt rO&�� w
bl* %-^\^ #�&jrO& %j^�( #+*��2^ #q��#+t #)^�p
õNw�pqhi`"� ú\(�^ #�&�&�^ *0#"ú #"ú���#)p ú\(N�2*�t #)^F#
wyj}# *�(qú #)*�%�& #Or�^ &�� w�p #"úN� p-t #)*�&
wyj�* &-rO& ^�(�(\w p�&\p %�%�� & pN� ú-t #\#\#
wyj9ú *�*F#�( ^\^0#)* *�(jrO( p�(N��# wN� ú-t w\p�� p
cSxF�ku ^eú�* %\%-p�^ ^qú�* %j*�� w (-t #�(�^
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cebNb�dgpkcq��r0�ZUÈ`�f�ce�q`|f	rN`ºb�cqdzf	w�f	wypZj�d	`"ug�N�yf	u�b�dgp�������`"��õW{©f	rN`
rNw�`�d�ced���rNw��"ce��cebNbNd	pZcZ��rÂ�½ü�ceõ��y`Z���z�z�M�|cZuFf	rN`iwyjNb���f�b�cedgfgwyfgw�pqj
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