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`ba.cedWfKgih<jlklcnmWonjDp>q*jrh<s[sutSvDcicndWjwceonvxaWgzyCsuon{|vDcefKsua}q~dWfKk�d�{�vx�Agi�8sxf<a�cegifKa�cedWj
�Wh<vxaWjwcns�hKf<aWjlg��|�(���������� �.�6�u�������r�2jx��h<h?�WfKgnk�mAgng�fKc���g��Wonsx�8jlo cefKj�g�vxaW�¡gnsx{|j
�Wo su¢WhKj�{£g¤ces0q~dWf<k�dSfKc~k�vxa¥¢8j�vx�A�Wh<fKj��>�

¦�§©¨�ªI«"¬�

® suaAgnf<�Aj�o¯cedWj�cnoevxaWgzyCsuon{|vDcnf<sua�°Qf<aS±i²P�4°³���U�������´�� �0�Q�u�0�µ�
¶ fK·ujla}v0�¸suf<a�c¹�U���e�l�*fKaºcedWj��Wh<vxaWjxp,°³{�vD�Wg¯fKc¤cns�v0hKf<aWji�0�Q�u�0�����
»MaA�Wj�o¯cedAf<g¯ceonvxaWg yCsxon{|vDcefKsua>p
¼ �~°Q�$½¾���0�E¿À�w�µÁ0�� �zÂM¿���Á[�
® sxaWgnfK�Wj�o¹vxa�Ã�cbq*s��8sufKa�ceg¹ÄÅ���ÇÆÈ�e¿ÉÆ|��Á[��vxaA�IÊÅ�Ë�UÌ[��¿ÀÌi�
Á[��sxaÍh<fKaWj
½"�u�r�Q¿��0��Á��?Î¯dWj�fKoÏfK{�vDÐujimWaW�Aj�o¯ceonvxaWg yCsxon{|vDcefKsuaÑ°³vxo j
½KÒ2�[�£�µÆW�r�E�(¿bÆ0�µÁ,�¯vxaA�}½ÔÓ2�[�£�QÌ��r�Q�(¿ÀÌ~�ÕÁ[�¤onj�g �8jlklcnfK·ujlhKÃx�¯Ö*sxcnd}½<Ò
vDaW�.½ÔÓÍ�Wvxgng×cndWonsxmWÐud}cndWjØ�¸suf<a�cw�zÂM¿&�eÁ,�À�iÙ[sWp8°Ú{|vx�WgMh<f<aAj¹½´�W�º�Ú¿��£��Á
cns¥vº�8jlaWk�fKh4sxy´h<fKaWj�g���vDgngnfKaWÐÑcedAonsumWÐxd¡�¸sufKa$cr�zÂM¿&��Á[�ivxaA��q]j0c�vxtDj��zÂM¿&��Á[�
vDgÏcndWjØfK{�vxÐxj�sxy;½b�ÏÛMsxcnf<k�j�cnd�vDcÏcedWj¹gnh<sx�8j�sxy4cndWj¹hKf<aWj�fKgM�Wo j�g j�o ·xj��¡vxg~cedWj
aAj�Ð�vDcnf<suaºsDy"�WÜÝk�s[suon�WfKa�vDcnj�sxy"cndWj�f<{|vxÐuji�¸sufKa$c��

Þ �~°Q�u�¥��ß��� àµá
°Q�[àµá�����¥��ÂÏß
â�suo×v�·ujlo cefKk�vxh¾h<f<aAjw½¯���2��ß.�n°�{|vx�Wg�fãc×cns¥vÑ�8jlaWk�fKh4sxy´��vxonvxh<hKj�hGh<fKaWj�gisDy
g h<su�¸jØß.�M�Íj0vDgngnmA{|jØcnd�vDcMcedWjlgnj0��vxonvxh<hKj�hGh<fKaWj�gÏf<a�cnj�ong j�k�c�vDc�v��¸sufKa$ciàµá
v&c]`ba,ä�aWfKcbÃx�?Î¯dWf<g´�¸suf<a�c´f<g;k�vDh<h<jl��vDa�f<{£�Wo su�8jlo¤�¸suf<a�c �?â�suo;jl·ujlo Ã|�Wf<o j�k�cef<sxa>p

¼



â¾fKÐumWonj ¼ �?Î¯dWjØåimWvxh<fãcbÃ�ÎæoevxaAg yCsuo {�vDcnf<sua

hKjlc�fãcegig h<su�¸j0¢¸j0ß.p>cedWjlonjrf<g�vDa¡fK{|�Aonsu�¸j�oM�8sufKa�c�àµá³vxg gns[k�f<vDcejl��q~fãced�fKc��
Î¯dAj�gnj�f<{£�Wo su�8jlo¤�¸suf<a�ceg¤yCsxon{�v0h<fKaWjik�vxh<hKj��ºf<{£�Wo su�8jlo¤h<fKaWj �
® sxa$·xj�o gnj�hãÃupDj�vxk�d¹h<f<aAj4�r�
ßÑ�>�¹�Ïq~dWf<k�d���vxg gnj�gGcedAonsumWÐxdØàµá�Ðujlcngæ{|vx�W�¸j��
cnsºvÑ�¸suf<a�cr�ÉÂMß.�e�,�Mq~dAf<k�d�h<fKj�g×sxa�cedWjwhKf<aWj��¡�6ÂÏß.� ® sxaWgnjlç[mAj�a�cehãÃupÈcedWj
fK{�vDÐuj×sxy"cedWj�fK{|�Wo su�¸j�o¤�¸suf<a�cÏàµá�mWaW�Wjlo~°�f<g¤cedAj�·xj�ozcef<k�vxhÈh<fKaWj×�º��ÂÏß.�

è �ÏÎ¯dAjÑf<{|vxÐujrsxy~v�h<f<aAj£g j�Ðu{£j�a�c é×êf<g�cedWj|�WsumW¢Ah<j|q]j��AÐujÑ�Wj�ä�aWj��ë¢�Ã¡cedWj
fK{�vDÐuj�hKf<aWj�½<ìæ��½ÔíÚsxy�cedAj}cbq*sîjlaW�W�¸suf<a�cegl�³Î¯dWj.�WsumA¢Wh<j}q]j��AÐuj.{�v�ÃµaWsxc
klsua�c�vxfKaÕv.·ujlo cnf<k�vDhÏhKf<aWjºg f<aWklj}v¡h<fKaWjºgnjlÐu{|jla�c��Ws[j�g£aWsxc|��vxg g£cndWonsxmWÐud�v
�¸sufKa$c¯vDcÏf<aAä�aAfKcbÃu�

ï �ÏÎ¯dAj�fK{�vxÐxjºsxy�v�oev�Ã éiê�q~fKced�gnhKsu�¸j�ß fKg0cedWjS�WsumW¢Ah<j¥q*jl�WÐuj�cnd�vDc£d�vxg
·xj�ozcef<k�vxhihKf<aWj}�ð� ÂÏß vxaW�
f<{|vxÐuj�h<fKaWj�½<ì³vxgºfãcegÑcbq]sµ¢¸sumWaA��vxonfKj�g¥vxaA�
klsua�c�vxfKaWg¤cedAj�hKf<aWj�fK{�vDÐuji½Ôí2sxy¾�¸sufKa$c¯ê��

Þ



â¾fKÐumWo j Þ �?f<{£�Wonsx�8jlo¤�8sxf<a�ceg

â¾f<ÐumAonj è �´åisumA¢Wh<j×�2j��AÐuj�g

è



â¾f<ÐumAonj ï �?ñ;jlo cefKk�vxh>åif<g cevxaWklj�f<g~ò?onjlgnj�oz·ujl�

â�onsu{6aWsPq�suaRpWq*jD�óhKhÈmWgnj�cedAj�yCsxh<h<sPq~fKaWÐwaWsxcevDcefKsua>�
ô ½KÒ¡�Aj�aWsxcnj�g~cedWj�hKf<aWjifK{�vDÐujisxyæcedWj��¸suf<a�cÏÄ�mAaW�Wj�o¯°��
ô ÄæõR�WjlaWsxcnj�g~cedWj��¸suf<a�c~f<{|vxÐujMsxy"h<f<aAj�½É�
ô �U½<ìæ��½ÔíG�¤�Wj�aAsxcejlg~cndWj��WsumW¢Ah<j�q*jl�WÐuj�ces0q~dWfKk�d�g j�Ðu{£j�a�c éiêðÐujlcng~{�vx�A�8jl�>�
ô �ö�¥�ÚÂMß.��½KìÈ�*�WjlaWsxcejlgÏcndWj��WsumA¢Wh<j�q]j��WÐuj�fK{�vxÐxjisxyæcedWj�oev�Ã|q~fKced¥g h<su�¸j�ßvDaW�¥g c�vDo cegÏvDcÏ�¸suf<a�c¯é¹�

÷;ø[ùIùÍú�ûýü>þ�ÿ��������	��
���������������¥°����eÿ��Pÿ����xÿ�����������ÿ����xÿ������� !���#"������$���% �ÿ��&����"'�öþ�ÿ�)(����xÿ+*%(�ÿ�����,-��ÿ��.����������/
0�1�2%2�3!4Mâ�suo~vrh<fKaWj�½4�$�£���u�r�µ�Pp�fKcng~f<{|vxÐujimWaA�Wj�o~°³f<gÏvr�8sxf<a�c¹�zÂM���������¤`Ýc

fKg×k�hKj�vxoÏced�v&cicedWjØgnh<sx�8j0�¥sxy´½;f<gM�Wonjlgnj�oz·ujl�Ivxg×cndWjwaWjlÐ�vDcnf<sua�sDy?�WÜbk�s[suo �Wf<a�v&cejØsDy
cndWj�f<{|vxÐuji�¸suf<a�c��

Î¯dWjÏ·uj�ozcefKk�vxh¸�Wf<gzc�vxaAk�jÏsxyGv¹�¸sufKa$c]Ä³���(�������´vDaW�ºv¹hKf<aWjÏ½æ���r�Q¿��M��Áwjlç$m�vxh<g
cns��iÂ��(¿��0��Á[����`baëcedWjº�WmWvxh*q]suonhK�>p?f<{|vxÐuj|sxyMÄ�¢¸j�klsu{|jlgr½<Ò��?�î� �u�S�Q�Pp
vxaA�2hKf<aWjr½*¢¸j�klsu{£j�g��8sxf<a�c|�zÂM¿&�eÁ,�À�|Î¯dAjr·xj�ozcef<k�vxh;�Wf<gzc�vxaAk�jr¢8j�cbq*jlj�aÍcndWj0cbq*s�f<g
�ÉÂ×�$¿>�����8Â�Á��"Î¯dWj×cbq]sw�Wf<gzc�vxaAk�j�g*vxonjÏj�ç$m�vDhN�´Ù,sWp$cedAjÏ·xj�o cnf<k�vxh8�Af<g cevxaWkljivxaW�£cedWj
vx¢¸sP·uj5D¢8jlh<sPq�o j�h<vDcefKsuaºmWaW�Wjlo¯°³vxo j��Aonj�g j�oz·uj��R�

ï



â¾f<ÐumAonj�6,�?`ba�cejlong j�klcnf<sua�sxy¾vrhKf<aWjivxaW��vrg j�Ðu{£j�a�c
¨87979:;<>=@?A;CB�D EGFÕ«HDI?KJ�LNMKJ�<O?P;CB�D9MQBGR�ªQ;DSJTMVUGWIJTX�Y J�D'?PM>U
=ZD9[ \]=_^`M
¼ �Ï`ba�cnj�ong j�k�cef<sxa�sxy¾vrh<f<aAj�vxaW��v0gnj�Ðx{|jla$c��
® sxaWgnfK�Wj�orcedWj��Wonsx¢Wh<jl{�sxy�k�dWjlk�t[fKaWÐIq~dWj�cedWjloºv2hKf<aWjS½if<a�cnj�ong j�k�ceg�q~fãced�v
g j�Ðu{£j�a�c éiê��¾`Ýy éiêÚf<a�cnj�ong j�k�ceg]q~fãced|½bp$cndWj�a|fKc;{wmAg c]¢8j¯cedWvDc´éEhKf<j�g;vD¢8sP·uj
½¾vxaW��êðh<fKj�g~¢¸j�h<sPq�½Ép�suo¯·[f<g j�·uj�o gevA�ÏÙ[f<aWklj�°��Wonjlgnj�oz·ujlg×cedWj¹vx¢¸sP·uja5&¢8jlh<sPq
o j�h<vDcefKsuaI¢¸jlcbq]j�j�aµcedWjÑcbq]s2sx¢cb j�k�ceg�p]Î¯dWjS�8sufKa�c0f<{|vxÐujºÄæõ*sxyMh<fKaWjº½Ï{wmWg c
hKf<jlgØ¢¸jlcbq]j�j�a�cedWj¥hKf<aWj|f<{|vxÐuj�gw½<ì vxaW��½Ôí�sxyMj�aW�A�8sufKa�ceg0éÅvxaW��ê��IÙ,sWp´½
fKa�cej�o gnjlklceg éiê fãy4vxaA�SsxaWhKÃºfãy"Ä"õRhKf<jlg¯f<aºcedWj��WsxmW¢Wh<jiq]j��AÐujÑ�U½<ìæ��½ÔíG���

Þ �Ï`ba�cnj�ong j�k�cef<sxa�sxyæcbq]s�h<fKaWjig j�Ðu{£j�a�cegl�
Î¤q]s�hKf<aWj£gnjlÐu{|jla�ceg é×ê�vxaW� d@e©f<a�cejlongnjlklc0fãy¯vxaA�IsuaWhãÃ�fKy é×êf<a�cejlong j�klc
q~fãced d@e vxaW� éiê fKa�cej�o gnjlklcØq~fãced d@e��ÑÎ¯dWf<g�f<g�j�ç$mWfã·Dvxh<jla$c�cesSgev�Ã¸� é×ê
fKa�cej�o gnjlklceg d�e�fãy>vxaA��suaWhãÃ0fKy¸cedAjÏfKa�cej�o gnjlklcefKsua�sDyÈ½gfSvxaW�|½gh2hKf<jlg4q~fKcedAf<a0cedWj
�AsumW¢WhKj¹q]j��WÐujº�(½<ìæ��½Ôíæ�MvDaW�}cedAjwf<a�cejlong j�klcnf<sua}sxy;½<ìÍvxaW�.½ÔíëhKf<j�g~q~fKcndWf<aScedWj
�AsumW¢WhKjiq*jl�WÐuj��(½gf¾�e½gh?���

è � ® dAj�k�t$f<aWÐÏf<a�cnj�ong j�k�cef<sxa�¢¸jlcbq]j�jlaØv¯onvPÃivxaW��v¯h<fKaWjxp�v¤onvPÃ�vxaW��v¤h<fKaWj4gnjlÐu{£j�a�c�p
vDaW�ºcbq*s|oev�Ã[gÏk�vxaS¢8j�gnsxhK·ujl��g f<{£f<h<vxonhãÃu�

6



â¾f<ÐumAonjjiA�?`ba�cejlong j�klcnf<sua�sxyæcbq*s£h<fKaWjignjlÐu{£j�a�ceg

i



k



¨87979:;<>=@?A;CB�D lIFÕ«HDI?KJ�LNMKJ�<O?P;CB�D8B�R�ªmBjnoJ�Lqpr=s:tRvu�79:C=ZDSJ�M
¶ fK·xj�a>�Pw�d�vxhãyÔÜb�Wh<vxaWjlgOxsy>�{z,�C�H|��W�a} ��~ ��y<�r����y��
â¾fKaW���4cedWjlf<o¯f<a�cnj�ong j�k�cef<sxa
ÛMsDc~vxh<h8sxyGcedWj�¢¸sumWaA��vxo Ã�h<fKaWj�g¤sDyæcndWj�g j�d�vxhKyÔÜÝ�WhÔvDaWj�g*vxonj�suaÑcndWj�¢¸sumWaW��vDo ÃÑsDy

cndWjif<a�cnj�ong j�k�cef<sxa>�´Ù,sWp[q*j�{wmWgzc¤ä�o g c¯o j�{£s�·xjicedWsxgnj�d�vxhãyÔÜb�Wh<vxaWjlg´q~dWsxgnj�¢¸sumWaW��vDo Ã
hKf<aWj�f<gºonjl�WmWaW�Wvxa�c��YÎ¯dWjla>pig suo cºcndWj.onjl{�vxfKaWf<aAÐId�vxhãyÔÜb�Wh<vxaWj�g|¢�Ã�cedWj.g h<su�¸j�gºsDy
cndWj�fKo´¢¸sumWaA��vxo Ã£hKf<aWjlg��¾Î¯dAj�a>p[q*jMk�vxaÑÐxjlc´cedWjÏ¢8sxmWaW��vxozÃ£sxyRcndWj�fKo]fKa$cnj�o gnj�k�cefKsua�¢�Ã
klsu{|�AmAcefKaWÐ×cedAj¯f<a�cejlongnjlklcnf<suar�¸suf<a�ceg¾sxy¸k�suaWg j�klmAcefã·uj~¢8sxmWaW��vxozÃwhKf<aWjlg4f<awcndWj¯gnsuozcejl�
hKf<g c��

ÎæsSo j�{£sP·ujwcedAj0onj��AmWaW��vxa�c�hKf<aWjlg�pRq]jwä�ongzc�aWsxcnf<k�j¹ced�vDc�vÑ¢¸sumWaA��vxo Ã�h<fKaWj0½��£�
�r�
�)�l���2���×f<g*o j��WmAaW��vxa�c~fKyÈvxaW�ºsuaWhãÃ£fKy>cndWj�o j�vxonjÏcbq*sr¢¸sumWaW��vDo Ã|h<f<aAj�g]½�yæ���r�
��y<��� ��y]vxaW�2½��£�8��� �����Ñ� ���Øg mWk�d2cnd�vDc���yO~�����~����wvDaW�Í½��0h<f<jlg�vx¢¸sP·uj0cedWj
fKa$cnj�o gnj�k�cefKsua¥�8sufKa�c~sxy4½.y¾vDaW�}½����

Ö*jlk�vxmWg jMsDy8cndWj~�Wonsu�¸j�ozcbÃ0ced�v&c?°��Wo j�gnjlo ·xj�g¤g h<su�¸j~vxaW�£vx¢¸sP·uja5&¢8jlh<sPq�o j�hÔv&cef<sxa>p
q]j0k�vxa��Wj�cejlon{£f<aWjØcndWj0onjl�WmWaW�WvxaWklÃ�sxy;cedWj0¢¸sumWaW�Wvxo Ã}h<f<aAj�g×¢�Ã}k�suaWg f<�WjlonfKaWÐÑcedWj
�WmWvxh�f<{|vxÐuj��¸sufKa$cng¥sxywvDh<hi¢¸sumWaW�Wvxo Ã hKf<aWjlg��îêT� � z&Äæõ��b� ¼�� ��� w#�$�6Î¯dWj
o j��WmWaA��vxaWk�Ã¥k�suaW�AfKcefKsuaÑ¢¸j�klsu{|jlg��´v0�8sxf<a�c~Ä"õ��×fKg¯onjl�WmWaW��vDa$cÏfãy¾vDaW�¥suaWhKÃ�fKyGcedAj�onj
vxo j|cbq]s.�8sxf<a�cegØÄ"õ��ÏvxaW�îÄ"õ��rgnmWk�dëcnd�vDcØcndWj��WÜÝk�s[suon�WfKa�vDcnj|sxyÏÄæõ��|f<g¹f<aI¢¸jlcbq]j�jla
cnd�vDcwsDyÏÄ"õ��~vxaW�îÄæõ �£vxaW�IÄ"õ��£hKf<jlgwvx¢¸sP·uj Äæõ��CÄæõ �&��Î¯dAjÑsuaWhãÃ2�¸sufKa$cng�cnd�vDc0�As�aWsxc
hKf<j�vx¢¸sP·uj¹vxa�Ã�g j�Ðu{£j�a�c×vxonj�cndWsugnj¹�8sxf<a�ceg~sua¥cedWj�h<sPq]j�oÏk�sua�·xj��}d[mAh<hN�´Î¯dWjlonjlyCsxonjxp
cndWj~onj��AmWaW��vxa�c]¢8sxmWaW��vxo f<jlg]vDonj¯cedWsxgnj~q~dWsugnjÏf<{|vxÐuj*mWaW�Wjlo´° fKg?aWsxc´suarcedWj~hKs�q]j�o
d$mWhKh>sxyæcedWj�f<{|vxÐuj×�8sufKa�c~gnjlcMêT�~�

�



â"f<ÐumWo j k �?`ba�cejlongnjlklcnf<sua�sxyA�MvxhKyÔÜbò?hÔvxaWjlg
¨87979:;<>=@?A;CB�D ��F ª�JT=ZM�? � J�[9;C=sD BGR�W��I S=sLPJ�M \]J¡u
X�LPJ�MAMA;tB�D
® suaAgnf<�Aj�oicedAjØyCsuh<hKsPq~f<aWÐ|�Wonsu¢Ah<j�{�f<a.gzc�vDcnf<gzcef<klg��Ïä�aW�.cedWj£¢z¢8jlg c�¤ÑäAc�sxy]vÑh<f<aAj¹ces
v0gnj�cÏsxy¾�WvDc�v0�¸suf<a�cegl�?Î¯dWj��Wonj�·Dvxf<hKf<aWÐw{£jlcndWs[�ºsxy¾�Asuf<aWÐ0cndWf<g¤fKg¤cedWjG�<ÿ!�����A��¥c�¦��
�C§C¥	���eÿ���{£jlcedAs,�>pGq~dWfKk�dI{|fKaWf<{£f�¨lj�g×cndWj£gnmW{�sxy¤cndWj£gnç$m�vxo j�gwsxy]cedWj|�$ÜÝ�Wf<gzc�vxaAk�j
¢¸jlcbq]j�jla�cndWjÑäWcncnj���h<fKaWjÑvxaA�IcedWjº��v&c�v.�8sxf<a�cegl���CÎ¯dWjº�$ÜÝ�Wf<gzc�vxaAk�jÑfKgwk�vxhKh<jl�ÍcedWj
©vª�« � Á)¬¸�[½ sxy?cndWjw�¸suf<a�c�� ��Î¯dAjw�Wonsx¢Wh<jl{Åq~fãced}cndWf<gM{|j�cedWs[��fKgMcedWvDc×cndWjwk�dWsufKk�jwsDy
hKf<aWj�{�v�Ã�¢8jØ�8jlo cemAon¢¸j���¢�Ã�vÑg f<aWÐuhKj¹·xj�o Ã}¢�vx�.��v&c�vÑ�¸suf<a�c��M�ÍjD�ó��h<fKtxj�ces�ä�aA�2v
äWc cefKaWÐ0h<fKaWjiq~dWf<k�dSf<g¯hKj�g gÏg j�aWg fKcnfK·uj�cns£aAsuf<g jx�

Î¯dWj¹h<j�vDg c~{£j��Wf<vxa¥sxy¾g ç$m�vxonjlgMo j�Ðuo j�g gnf<sxa ä�aW�Agiv|hKf<aWj�g mWk�d}cedWvDcMcndWj���ÿ!"������
sxy�cndWj¤g ç[mWvxonjlg?sxy�cedWj¯o j�g f<�Wm�vDh<g¾fKg4vxg¾gn{|vxh<h[vxg4�¸sug gnf<¢Ah<jx�#×aAsxcedWjlo4q¤v�Ã¹sxy¸�WjläWaWf<aWÐ
cndWf<g|�Wonsu¢Ah<j�{ fKg|ces2ä�aW��cbq]së��vxoevDh<h<jlh¯h<fKaWj�g�®&¯|vDaW�°® ² vDcÑ{£f<aAf<{wmW{ ·uj�ozcefKk�vxh
�WfKg cevxaWk�j�yConsu{�j�vxk�d�sxcndWj�olp¸q~fãced�dWvxhKy¾sxy4cedAjØ��vDcev|�¸suf<a�cngMklsua�c�vxfKaWj���f<a�cndWjØg hÔvx¢
cndWjlÃº�Ajlä�aWjD�]Î¯dAj¹o j�Ðuo j�gng f<sua¥hKf<aWj�g d�vxh<hR¢8j�cedAj�{£j��AfÔvxa¥v��,fKg¯sxy¾cndWj�g ceo f<�>�®�¯~vxaA�±® ² {ØmWg cÏj�vDk�d}k�sxa$cevxf<a�vDc~hKj�vxgzcMsxaWj��8sufKa�c�p�suo¤cndWjlÃ¥klsumWh<�S¢¸j�{£sP·ujl�klh<sug j�o;ces�j�vxk�dÑsDcedWjloi�UvxaW�|q]j�o jMcnd[mAg*aWsxc*vDc´{£f<aWfK{wmW{��Af<g cevxaWkljP���4â�mAo cedAj�on{£suo jxp

²



suaAjMsxyRcedWjÏ��vxfKo´sDyÈh<fKaWj�g;{wmWgzc*klsua�c�vxfKa±��,��~�¸suf<a�ceglp$suo´cndWj×hKf<aWjlg;k�sumWhK�|¢¸j×o sxc�v&cej��
vx¢¸sumAcMcedWjlf<oig f<aWÐxh<jØ�¸sufKa$cngMcnsºonj��AmWk�jwcndWj0�Wf<gzc�vxaAk�jw¢¸jlcbq]j�jla¡cndWj�{S��`Ýy�®�¯Mf<gÏcedWj
hKf<aWj¤klsua�c�vxfKaWf<aAÐicedWj~gnfKaWÐuhKj¤�8sxf<a�c�pucndWj¯�WÜbk�s[suo �Wf<a�v&cej¤sxy¸cedAjÏg f<aWÐxh<j¤�¸suf<a�c;{wmAg c´h<fKj�g
¢¸jlcbq]j�jla|cedAsugnj~sxy%® ² �óg;�¸suf<a�cegt³$fKy�cedWfKg?f<g?aWsDc?cedWj~k�vDgnjxp$cedAjÏhKf<aWjlg4k�sxmWh<�r¢¸jÏo sxc�v&cej��klh<sug j�o¤cesxÐujlcndWj�o¯q~fKcndWsumAc~hKsugnfKaWÐrvxa�Ãº�¸suf<a�cngÏ¢¸jlcbq]j�jla�cndWj�{S�´�aWsPq~f<aWÐÑcndWf<glpRq]j0k�vxa�k�sxaWg cnonmWk�c�v¥aWvxfK·xj0vxh<ÐxsuonfãcedW{ cnsÑä�aW�£®�¯ivDaW�£® ² ¢�ÃfKaWgn�¸j�k�cef<aAÐÑjl·xj�o Ã�ceo f<�WhKjØsxy;�¸suf<a�cng��jµ;vxk�d�cefK{|j�q*jØ�WsÑcedWfKg�p¸q*j0{wmAg c��Wj�cejlon{£f<aWj
q~dWj�cedWjloicedWjlonjrvxo j�¶�·¸ ¯² Â è�¹ onj�{|vxfKaWf<aWÐ|�8sxf<a�cegMh<f<j�f<a�cndWjwg hÔvx¢��Ajlä�aWjl��¢$Ã�cedWj
cbq]s|hKf<aWjlg��?Î¯dWj�cnsxc�vxh8cef<{£jiklsu{|�Ah<j��,fãcbÃÑf<g¤cnd$mWgjºº��w�»l����onjläWaWj�{£j�a�c4sDyAcedAj]a�vDfK·uj]vxhKÐusuonfãcedW{Ef<gÈcesM�Wjlcnj�o {|fKaWjxp�yCsuoGj�vxk�dØ��vxf<oGsxyA�8sxf<a�ceg
� ÆÈ�eÌx�´v�h<f<aAjM½È��vDoevxhKh<j�hWcns ¼ ÌØvDaW����vDgngnfKaWÐØcndWonsumAÐudÑgnsx{|jÏsxcedAj�o*�¸sufKa$c © gnmWk�dÑcnd�vDc�Wo j�klf<gnjlhKÃ¾½!·a¸ ¯²À¿ �¸sufKa$cng�h<f<jØf<a�cedWjrk�hKsugnjl�Íg hÔvx¢��Wj�ä�aWj��Í¢$Ã ÆWÌ¥vxaW�2½É�|Î¯dWjrcef<{£jklsu{|�Ah<j��,fãcbÃ�yCsuo¤cndWf<g¯fKg_º¥��w%Á����
`Ýy*q]j£{�vx�.cndWjrgnjlc¹sxy*�8sufKa�ceg�mWg f<aWÐ¥°�pGcndWj£vx¢¸s�·xj|�Aonsu¢WhKj�{q]sumWhK�2¢¸j�klsu{£jx�

ä�aA�|cedAj×f<a�cnj�ong j�k�cef<sxa��¸suf<a�c]sxyRcbq]swh<fKaWj�g´½�Â��e½�Ã]g mWk�dÑcedWvDc]cndWjÏ�$ÜÝ�Wf<gzc�vxaWkljM¢¸jlcbq]j�jla
cndWf<g¯�¸suf<a�cÏvxaA�¥cndWj�h<fKaWj�½�Ä�p,q~dWf<k�d�f<g'¶�·¸ ¯² Â èv¹ vx¢¸sP·uj�suo¯¢¸j�h<sPq�pWfKg¯cedWj�gndAsuo cnj�g c
vx{£suaWÐrvDh<h>g mWk�d}�WfKg cevxaWk�jlg��
`baWfãcefÔvDh<hKÃxpÈvÅ¢z¢8jlg c¹�Wf<gzc�vxaWkljC¤�¢8j�cbq*jlj�aëh<fKaWj�g�fKg�g jlc¹ces}àQ�'�·xj�ozcef<k�vxh;h<fKaWj0f<g

cndWj�a�g q]j��,c�cndWonsxmWÐud�cedAjrvxononvxaWÐujl{|jla$c×yCsuon{£j��.¢�Ã}cndWj0h<fKaWj�g×�Wm�vxhæcesÑcedAj0gnjlc�sDy

¼aÆ



�¸suf<a�cng�p>cesÑäWaW�ÍvÑhKf<aWjwvxaW�¡vxa�f<a�cejlong j�klcnf<sua��¸suf<a�c�sDy´cbq]sSsxcedWjlo�h<fKaWj�gig mWk�d2cnd�vDc
cndWjwk�hKsugnjl��·ujlo cefKk�vxh"gnjlÐu{|jla�ciyConsu{�cndWj0�8sxf<a�cMcnsÑcedWjØh<f<aAj¹fKa$cnj�o gnj�k�cegS¶ ·¸ ¯² ¹ h<fKaWj�gvxaA�SfKgÏvxg¯gndWsxo cMvxg~�8sxgngnfK¢Wh<jD�

ò"sxf<a�cejlong¯vxo j×{|vxf<a�cevxf<aWjl�|¢¸jlcbq]j�jlaºj�vxk�dºhKf<aWjÏf<a�cnj�ong j�k�cef<sxaÑ�8sxf<a�c¤vDaW��cedAj×h<fKaWj
q~dWfKk�dÑf<gG¶�·�Ç Á² ¹ h<fKaWj�g´vx¢¸sP·uj�vxaA��¢¸j�h<sPq fãc��AMg]q]j×gzq*jlj��¥sP·uj�o]jl·xj�o Ã�f<a�cejlong j�klcnf<suasxy*cedWj£�Wm�vxhKfKcbÃ�hKf<aWjlg�pGq*j|k�vxaI�Ajlcejlon{£f<aWj£f<a¡k�sxaWg cevxa�cwcefK{|jDpæmAgnf<aAÐ�cedAj�gnj��8sufKa�c Ü
jlong�p8q~dWjlcndWj�oicndWjw�WfKg c�vDaWk�j�cesÑcedAjwh<fKaWj£¶ ·vÇ Á² ¹ h<fKaWj�gMvx¢¸sP·uj0f<gMh<jlgngMcnd�vxa�cndWjw¢¸j�g c�WfKg cevxaWk�j£cefKh<h?aWsPq���`Ýy~g sWp¾cedAjÑaWjlqð�Af<g cevxaWkljÑ¢8jlk�su{£j�g�cedWj�¢8jlg cw�Af<g cevxaWkljx��Î¯dWj
klsu{|�Ah<j��,fãcbÃÑsxyæcedWfKg~vxh<ÐxsuonfãcedW{ðmWg f<aWÐr°�fKg_º¥��wR²�h<suÐNw>���

¼u¼



È B�D9<¡: 9MK;CB�D
â�onsx{�cedWj´�Wf<g k�mWg gnfKsua0vx¢¸sP·ujxpDq*j]k�vxawklsuaWklh<mW�Wj´ced�v&c"cndWj]cnoevxaWgzyCsuon{|vDcnf<sua�°îf<gG·ujlo Ã
mWg jlyCmWh´q~dWj�aî�Wj�vxh<fKaWÐ�q~fãcedI�Aonsu¢WhKj�{£gØ¢¸jlcbq]j�jla�hKf<aWjlgwvxaA�ë�8sufKa�ceg¹q~dAf<k�dëk�vDaI¢8j
�Wj�cejlon{£f<aWjl�Ñ¢�Ã�g h<su�¸j×vDaW�¥vx¢¸s�·xja5D¢¸j�hKsPq�onj�h<vDcefKsua£¢8j�cbq*jlj�a¥cedWjl{��4`ÝyÈq]jiklsuaWgnfK�Wj�o
cndWj*fK{�vxÐxj?sxy�vÏcnonf<vxaWÐuhKjOÉºéiêsdrpDcndWj]klsuono j�g �8suaA�Wf<aWÐ×f<{|vxÐuj?mWaW�Aj�o"°îq~fKh<h�¢¸j�k�sx{|j
v�aWsxa,Übklsua�·uj��îvxaW�îmWa$¢8sxmWaW�Wjl��o j�ÐufKsuaIq~dWfKk�d�{|vxtDj�g0fKcØ{|sxonjÑ�Wf.Ê£k�mWhãcØces.�Aj�vxh
q~fãced>�4Î¯dAj�onj�yCsuonjDp[°�fKg´v¹Ö�×åEceonvxaWgzyCsuon{|vDcefKsuawyCsuo´�Wonsx¢Wh<jl{|g;f<a�·xsuhK·[f<aAÐ�cnonf<vxaWÐuhKj�g
vxaA�S�¸suhãÃ,ÐxsuaWg��

E ¬ËB�7ÀB�:CBGX�;<V=Z:ÅM�nÌJTJ�7
ÍÈjlcÎx�¢¸j~v�gnjlc´sxy�w¥h<fKaWj�g¾f<awcedAjÏ�AhÔvxaWjD�KMgngnmA{|j¯cedWvDc;aWs�cedWo j�j~h<fKaWj�g¾f<a�cejlongnjlklc]vDc
v��8sufKa�c*vDaW�|cnd�vDc]aWsuaWjMsxy>cedAjMhKf<aWjlg]fKg;·xj�ozcef<k�vxhN�Aµ´vDk�dÑh<fKaWj~f<a�cejlongnjlklcng�wØÂ ¼ sxcndWj�o
hKf<aWjlg¤vxaW�Ñcnd$mWg¯f<g¤�AfK·[f<�Wjl�Ñf<a�cnssw.j��WÐxj�g��;Î¯dWj�o j�ÐufKsuaWglpAj��AÐuj�g~vxaA�Ñ·uj�ozcefKk�j�g¯�Wvxo cnfãÜ
cnf<sua�cndWji�Wh<vxaWjifKa�ces0vwg mW¢8�AfK·[f<g f<suaÑt$aWsPq~aSvxg~vxo oevxaAÐuj�{£j�a�c �?`Ýyæq]j�mWgnj�v�·uj�ozcefKk�vxh
gzq*jlj��.h<fKaWjxpWq]jØaAj�j���ces�g suo c¡w ² f<a�cejlongnjlklcnf<sua��8sufKa�ceg��¤��dAjlcedAj�o×fãcÏf<gÏ�8sug gnfK¢Wh<j�ces
g suo c¯cndWj�w ² f<a�cejlong j�klcnf<sua¥�¸suf<a�cng¯�Wjlcnj�on{£f<aAj��¥¢�ÃIw.h<fKaWj�g¤fKa�ÏA��w ² h<suÐPw>�*f<g¯gzcef<hKh>vxa
su�¸j�a��Wo su¢WhKj�{S�w`ba.cesu�¸suh<sxÐuf<k�vxh"gzq*jlj��¡q*j£k�su{£�Wo su{|fKgnj�cedWjrg cnoevxfKÐud�ceaWjlgng�sxy´cedWj
gzq*jlj��WhKf<aWj¥ces¡vxk�dWjlfK·xj�¢¸jlc cej�orcefK{|jÑvxaW��gn��vxklj�klsu{£�Wh<j��AfãcefKj�gwcedWvxa�·xj�ozcef<k�vxh¯h<fKaWj
gzq*jlj��>�;Î¯dWjifK�Wj�v�sxy>cnsu�¸suh<suÐxf<k�vDhWg q]j�jl�ºf<g;cesØmAgnjiv�k�mWoz·ujl�ShKf<aWj¹�������Ð�����!Ñ��� !���Ð�Ò�Ó�Rÿn�
q~fãcedSgnsu{£j¹g �8jlk�f<vxhG�Wonsu�¸j�ozcefKj�g~ces�g f<{wmAhÔvDcnj�v£·ujlo cnf<k�vDhæhKf<aWjD�¯»Mg f<aWÐ�vrcnsu�¸suh<suÐxf<k�vDh
hKf<aWj×cnsrg q]j�j���cedWj�vxo oevxaWÐxj�{£j�a�c�pAq]j�aWj�jl�}suaWhãÃIÔ���wR²��]cef<{£j�vxaA�±Ô���wÈ�*g ��vxkljx��cnsu�8sxh<suÐufKk�vxh¸h<fKaWj �´k�mAc �MfKgivÑ{£suaWsxcnsuaWfKkØh<fKaWjØfKa���Üb�WfKonj�k�cefKsua�q~dWfKk�d.f<a�cejlozÜ
g j�klcng|j�·ujlo Ã�sxcedAj�orh<fKaWjÑj��Avxk�cehãÃîsuaWk�jD�î`Ýc|fKgrgn�¸j�k�fãä�j���¢�Ã�v¡g j�ç$mWjlaWk�j�sxy×jl�WÐujlg
�U¿a¯À�e¿ ² ����������¿ · ��p[j�vxk�dºklsua�c�vxfKaWg¤vDa�f<a�cnj�ong j�k�cef<sxaÑ�8sxf<a�c*sDy>cedWjMk�mAc*q~fKced�v¹�Wf.ÕRjlonjla$chKf<aWjÑfKaIcedWj¥vDonoevDaWÐuj�{£j�a�c��ëÛMsxcnf<kljÑced�vDc£v�·xj�o cnf<k�vxh¤g q]j�jl�ÕhKf<aWjÑo mWaWg0yConsx{ Â×à
cns¥à f<a}cndWjw��Üb�WfKonjlklcefKsua�vDaW�.f<a�cejlong j�klcng�j�vxk�d.hKf<aWj¹f<a}cndWj0vxo oevxaAÐuj�{£j�a�cij��AvxklcnhKÃ
suaAk�jx�NÚk�m,cMdWvxg¯cedWj�gevD{|j��Wo su�¸j�o cnf<jlg¯¢$Ã¥�Ajlä�aWfãcefKsua>�

Î¯dWj£g q]j�jl�Íq~f<hKh¾¢¸j£fK{|�Ah<j�{£j�a�cnj���¢�Ã.g cevxo cnf<aWÐºq~fKcnd2hKjlyöcn{|sugzc�k�m,c�q~dAf<k�dÍfKa,Ü
klh<mW�Wjlg�vxh<hægnjl{|fÇÜbfKaAä�aWfãcej�j��WÐujlg�vxaW���WmWg dWf<aAÐºfKc×cnsÑcedWj0o f<Ðud�cicnf<hKhæfãci¢¸j�klsu{|jlgicedWj
o f<Ðud�ce{£sugzc¯k�mAc�p�f<aSv0gnjlonf<jlg~sxy4jlh<j�{£j�a�cevxo Ã�g cejl�Wg��×aºjlh<jl{|jla$cevxo Ã|g cnj��¥f<g]�8jlo yCsuo {|jl��q~dWjla¥cndWjicesx�8suhKsuÐufKk�vxh�hKf<aWjÏg q]j�jl�WgM�Wvxg c~v
·xj�o cnj��¥sDyÈcedWj�vxo oevxaAÐuj�{£j�a�c��?Îæs0txjlj��¥cedWj×g q]j�j���h<fKaWjiv¹cnsu�¸suh<suÐxf<k�vDh¸hKf<aWjDp[q]j�k�vDa
suaAhKÃ��Wvxg c�vÑ·ujlo cnj��¡q~dWf<k�d�fKgicedWjrf<a�cnj�ong j�k�cef<sxa¡�¸sufKa$c�sDy Þ k�sxaWgnjlk�mAcnfK·uj£j��AÐuj�g�f<a
cndWj�k�mWo onj�a�cMk�mAc��M��Ö×cedWjlo q~fKgnjxp�fãc¤q~f<hKh>f<a�cejlong j�klcÏg su{|j�hKf<aWji{£suo jiced�vxaSsuaWkljx� �£åis
q]j0vxhãq¤v�Ã[gid�v�·uj0g mWk�d¡v�·ujlo cej��.�WmAonf<aAÐ�cedWjØ�Wons[k�jlgng�sxy;gzq*jlj��WfKaWÐ�×µÎ¯d�v&c�f<glp8q~f<hKh

¼�Þ



cndWj�cesu�¸suh<sxÐuf<k�vxh8gzq*jlj���ÐujlcÏg cnmWk�tØ×
÷;ø[ùIùÍú�Ù ü>þ�ÿ��eÿG���Ò,Î��Úa�|ÿ�Û������O��,��` ����	�Pÿ� �¥Ø���Ó�xÿ�ÿ!"aÑ[ÿ��G��
s�öþ�ÿ� �¥c�O,P�Ó�öþ£�± ����ÝÜ�����S���.Ñ&þc�¯ÿ���"��Ð���Ó�Ð���P¥Ø�Ð�<ÿ����j,*ÿZ���eÿs ����	����"[ÿ����Ó�cÑ��öþ�ÿj���.Ñ&þc�����a���> �¥c�$/
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l

v[i]

v[j]
c[j]

c[i]

or

i > j

c[i]

c[j]

v[i]

v[j]

l

â"f<ÐumWo j � �;Î¯dWj�onfKÐud�c~j�aW�A�8sufKa�c~sxy4vDa�jl�WÐuj�sxyæcedWj�k�m,c��
0�1�2ç2è3�4ÌMgngnmA{|j~ced�v&c?cedWjlonjÏvxonj¯·xj�o cnf<klj�g;g cnf<h<hAmWaW�Wo s,klj�gng j��|¢WmAc;cedWjlonj~f<g?aAs¹��vDf<o
sxy¤k�mAcØj��WÐujlg0¿��Dp?¿�� ¸ ¯×q~dWf<k�dIg d�vxo jºv�klsu{|{£sua¡onfKÐud�cØjlaW�W�¸suf<a�c��éÍÈjlcw¿�y]¢8j£cedWjklmAc~j��WÐxjiq~fKcedÑcndWj�h<j�yöce{£sug c*onfKÐud�c¯j�aW�A�8sufKa�c��NÍÈjlcÏ¿ê�M¢¸j×cedAj�j��WÐuj�sDyæcndWj�k�m,c~suaë�
q~dWfKk�d¥k�mAcngM¿�y"vDc¯fãceg¯onfKÐud�c¯j�aA�W�8sxf<a�c>ì�yÝ�;¿���g~onfKÐud�c¯j�aW�A�8sufKa�c¹��ìt���*fKg¤j�fãcedWjlo¤ces0cedWj
o f<Ðud�c~suo¤cnsrcndWj�h<j�yöc~sxy4¿�yÔg~o f<Ðud�c~j�aA�W�8sxf<a�c¹��ì�yC�À�*Ù[j�j�ä�ÐumWo j � �

`Ýy�ìC�Ïf<g¤ceswcndWj�onfKÐud�c¯sxy�ì�yNpAcedAj�a¥cedWjicnsu�8sxh<suÐufKk�vxh�hKf<aWjMk�mAcng��[{£suonj×cnd�vxa¥suaWkljx�
Ù,sApAcedWfKg~k�vxa¥aWsxcÏ¢¸j�cedWj�k�vDgnjx�
`ÝyHìt�~fKg]cns¹cedAj×h<j�yöc*sDyHì�yNp,cedAj�a'ìt�ÏfKg´cndWj×hKjlyöcn{|sugzc*o f<Ðud�c]j�aW�A�8sufKa�c�� ® sua�cnoevx�WfKk�Ü

cnf<sua>�
Î¯dWjlonjlyCsxonjZì�yG��ìt���&×aW�ScedWj�h<j�yöce{£sug c~o f<Ðud�cÏj�aA�W�8sxf<a�cÏf<gMvxhKq*v�Ã,gMvxaSj�hKj�{£j�a,Ü

cevxo Ã�g cejl�>�

l ¦8=@?K= W'?ALN 9<>?A 9LNJ
µV¼ ¼ ��a	íGfKg¤cedWj�vxo oev�Ãºsxy"h<fKaWj�j�ç$m�vDcnf<suaAg��î�¼ � í8���(��yb�e��yö�¤fKyGcedWj ��ïñð h<fKaWj�½�yæsxy¾vxo oevxaWÐxj�{£j�a�cVx©fKg¯�0�Q��yK�r�µ��yb��MÎ~»Z¼ ¼ ��a	íæf<g~vDa�vDonoev�Ãºo j��Wo j�g j�a�cefKaWÐ|cndWj�mW�W�¸j�o~dWsuo f�¨�sxa¥cnonjljx��ÏÎ~»s¼ f�íÈfKg~v£��vDf<o���òÐyN��ó#yC�*sDy¾fKaW�Wf<klj�g~f<aA�Wf<k�vDcefKaWÐØcedAj�hKf<aWjlg¤ced�v&c

�Wjlh<fK{|fãc]cndWj�gnj�Ðx{|jla$cÏsxy4½�yGf<a¥mW�A�8jloÏdAsuonf�¨�suaºceo j�j�ces0cndWj�h<jlyöc
vxaA�¥cns£cndWj�onfKÐud�c¯onjlgn�¸j�klcnfK·xj�hKÃx��MÎ>ÍÎ¼ ¼ �óaØí"o j��Wo j�g j�a�cegÏcedWj�h<sPq]j�o¯dWsxonf�¨lsuaºceo j�j�vxaW�Sf<g¯�Wj�ä�aWjl�}gnfK{|fKhÔvxo hKÃx�

`*fKg~vrg jlcMsxy"f<a�cejlÐuj�o g�p�onjl�Wonjlgnjla$cnj��.vDgMv0gzc�vxk�t��´`Ýy � f<g¯fKa¥`�pWcedWjla}¿�y"vxaW�
¿�y ¸ ¯]gnd�vDonj¹vrklsu{£{|suaºo f<Ðud�c~jlaW�W�¸suf<a�c��ôm¼ ¼ �óaØíGf<g~vxa�vxononv�ÃºdWsuhK�Wf<aWÐwcndWj�k�mWo onjla$cÏg j�ç$mWj�aAk�jwsxy"f<aA�Wf<klj�g¤cedWvDc¯yConsu{
cndWj�h<f<aAj�g¤ß±¯�p�ß ² p>pÈpRpÈp�ß · sxyæcedWj�k�m,c��Ûs¼ ¼ ��a	íGf<g~v0h<fKg c~sxy"��vxfKong¯sxy"f<aA�Wf<klj�g¯f<aA�Wf<k�vDcefKaWÐØcedAj�hKf<aWjlg¯�Wj�hKf<{£fKcnf<aWÐ¹j�vxk�d
jl�WÐuj�sxyæcedWj�k�m,c��

Î¯dWjI¥a�)��ÿ��¹þÐ�����.õ��������eÿ�ÿisDy´vÑk�mAc�fKg×k�sxaWg cnonmWk�cej��¡¢�Ã�gzc�vxozcef<aAÐ�q~fKcnd�cedWj0klmAc Ü
¼ ï



l1

l2

l3

l4

l5

l6

l1

l2

l3

l4

l5

l6

â¾f<ÐxmWonj ² �;»M�W�¸j�oÏvxaW�éÍÈsPq*jlo_�Ïsuonf�¨�suaºÎæonjlj�g
jl�WÐuj�g]vxaW�£j��[cnj�aW�WfKaWÐ¹cndWj�{Ycns�cedWjÏonfKÐud�c��"��dAj�a|cbq]sØjl�WÐujlg]klsu{|j¯cnsuÐujlcndWj�o´vDc]vxa
fKa$cnj�o gnj�k�cefKsua¥�8sufKa�c�pAsxaWhKÃ|cedWj�suaAj�sxy¾dAf<ÐudWjlo¤gnhKsu�¸j�k�sua�cefKa$mWj�g¯ceswcndWj�onfKÐud�c��4`ÝyæcedWj
g j�Ðu{£j�a�c´sxy8h�y�fKa��ÏÎ~» f<g¾cndWj~h<jlyöcn{|sxg c?suarh.yÝpucedAj�a�òÐyR��Â ¼ p$fKy¸fãc?f<g4cndWj~onf<Ðxd$cn{|sxg c
cndWj�a`ö�yR� Æ �´Ù,jlj�äWÐumWonj ² �

Î¯dWj±÷H��,*ÿ��£þÐ�����.õ����Q����ÿ�ÿ¹fKgwk�suaAg ceo mWklcnj��îgnfK{|fKhÔvxo hKÃx�SÎ¯dAjº�Wf�Õ8j�o j�aWkljºf<g¹cnd�vDc
q~dWjlaScbq]s£j��WÐujlgMfKa�cej�o gnjlklc�p�sxaWhKÃ|cedWj�suaWj�sxy"h<sPq]j�o¯g h<su�¸j�k�sua�cnf<a$mWj�g¯cns£cndWj�onfKÐud�c��

¶ fK·ujla'�ÏÎ~»EvxaA���ÏÎ>Í;p�cndWjMo f<Ðud�c´j�aA�W�8sxf<a�c´sxyRcndWjMjl�WÐujÏsuaÑ½.y8fKg;f<�Wjla$cnfKä�jl��¢�Ã
cndWj�k�h<sxgnj�o¯sDyA�ÏÎ~»s¼ � í"vxaW�é�MÎ>ÍÎ¼ � í(�
� ¬ùøSJ =s:tX�B�LN;t?Aø9Y
útû�üÓý�üCúÐþ�ü�ÿ�ú	ýaü�2�ûN4
¼ �×Ù[suo c¯cndWj�h<f<aAj�g¯sxyæcedWj�vxo oevxaAÐuj�{£j�a�c~¢�Ã¥gnhKsu�8jD�
Þ �Mâ"f<aW�0cedAjMhKjlyöce{£sugzc´vxaW�|cndWj~onfKÐud�ce{£sug c;fKa$cnj�o gnj�k�cefKsua��¸suf<a�c;sxy8cedWjÏh<fKaWj�gl�AÍÈjlc
cndWj�cbq*s£�¸suf<a�ceg¯¢¸j|�C��õC�e�Dõ<�¤vDaW�I�ö�ÐÄ��e��Ä��À�

è � ® o j�vDcnj�·xj�ozcef<k�vxhæh<f<aAj�g¯���Q��õWÂ ¼ �n���Q�ÐÄ¾� ¼ vxgÏh<j�yöcÏ¢8sumAaW��vxozÃSvxaW�}o f<Ðud�c
¢¸sumWaA��vxo Ãx�Ñåij�cej�o {|fKaWj0cedWj£f<a�cnj�ong j�k�cef<sxa2�¸suf<a�cng�sDy¤h<fKaWj�g�½�¯�������½ · q~fãced�cedWj¢¸sumWaA��vxonfKj�gl�

ï � ® o j�vDcnj�mW�W�¸j�o~dWsuo f�¨�sxa¥cnonjljx�
`baAgnj�ozcM½�¯�������½ · f<a¥suo �Wj�o¯cns£{|vxtDj¹v£¢ dWvx{|{£s[k�tc¤A�Mgng mW{|j|½�¯À������½��0d�v�·xj|¢¸j�jlaÍf<aAgnj�ozcejl�>��Î¯dWjlgnj|h<f<aAj�giyCsuo {ËvxaË¥��)��ÿ���(���Úrvxg
g dWsPq~aµfKaIä�ÐumWo j ¼aÆ �2Î"s�f<aAgnj�ozc£½�� ¸ ¯Àp;¢¸j�ÐufKa�vDc0fKcngwj�aA�W�8sxf<a�crsuaëcedWjºhKjlyöc¢¸sumWaA��vxo Ãx�4�IvDh<t£f<aºk�sxmWa�cej�o¯klh<s[k�t�q~f<gnj�sxon�Wjlo¯vxonsxmWaW�ºcedWj�¢WvPÃ|cefKh<h�q*jiä�aA�
cndWj�f<a�cejlong j�klcnf<sua¥�¸suf<a�c~sxy¾½�� ¸ ¯´q~fãced�vxa¥j��WÐujD�

6[� ® o j�vDcnjMhKsPq*jlo]dWsxonf�¨lsuarceonjlj×g f<{£f<hÔvDonhKÃ�¢�Ãrg cevxo cnf<aWÐ�cedAjMceonv�·uj�o g¤vDc´jlaW�W�¸suf<a�ceg
sxa¥cndWj�onfKÐud�c~¢8sumAaW��vxozÃu�

¼ 6



l (k+1)

l (k)

l (2)

l  (1)
=  new edge

     in upper H.T.

â¾f<ÐxmWonj ¼Æ � ® onj�vDcefKaWÐ£v£d�vD{|{£s,k�t��
i,�Ï`baAfKcef<vxh<f�¨�j´Û¹��ÍGj�cÎ�MÎ~»Z¼ f.í�����Ü ¼ p © �4vxaW���MÎ>ÍÎ¼ f�í����¸Ü ¼ p « ���"`Ýy>½�Ä4f<a�cejlongnjlklcng½.y�ces¯cedWj;hKjlyöcÈsxy[cedAj´fKa�cej�o gnjlklcefKsua��8sxf<a�cGsxy,½��>vxaA�Ø½�y�cndWj�a�cedAj´o f<Ðud�cG�Wjlh<fK{|fãcef<aAÐ
hKf<aWj×sxy ª yæfKg¯o��ÎÖ×cedWjlo q~fKgnjxp�cndWj�onf<Ðxd$c¤�Wj�hKf<{£fKcefKaWÐØhKf<aWj×sxy ª yæfKg¯g��

k �Ï`baAfKcef<vxh<f�¨�jÏ`*¢�Ã¥gnk�vxaWaWfKaWÐ£Û¹�
Ù[cnj�� ¼ cevxtxjlgNÔÑ��w�hKsuÐPwÈ�Gcef<{£jx�"Ù[cnj�� Þ klsumWh<�Ø¢8j]�WsuaWj¤fKawh<fKaWj�vDoæcnf<{£j]g f<aWklj*cedWj

hKjlyöce{£sugzc*vDaW�ºonfKÐud�ce{£sug c´f<a�cnj�ong j�k�cef<sxaÑ�8sxf<a�ceg]{wmWg c*¢8jÏcedWjMf<a�cejlong j�klcnf<sua��8sufKa�ceg*sDy
cbq]s|klsuaWg j�klcnfK·xj¹hKf<aWjlg¯f<aºcedWj�g suo cnj��Ssuon�Wjlo��]Ù[cnj�� è p�i,p k c�vDtxj�h<fKaWj�vxo]cef<{£jx�

ÛMsPq
h<j�ceg]h<s[sutrvDc]g cejl� ï �4��dWjlaºf<aWg j�o cnf<aWÐ¹h<fKaWj×½.yÝpAj�vxk�dºj��AÐujisua�cndWj×¢WvPÃ£q~f<hKh
¢¸jiceonvP·xj�o gnj��SsuaWkljx�;Î¯dWjlonj�vxonjTÔÑ��w>�]j��AÐuj�g~suaÑcndWj�¢�v�ÃºvxaW�ÑcndWj�o j�vxonjTw.hKf<aWjlg*ces
¢¸j�f<aWg j�o cnj��>�*Ù,srq*j�d�v�·uj@ÔÑ��w ² �À� ® sumWh<�ºq]j�äWaW��vwcefKÐud�cejloÏ¢¸sumWaA�è×�ÛMsxcnf<klj�cnd�vDc
sumAo�hKf<aWjlg�vxonjrfKaWgnjlo cejl�ÍfKa2�Wjlk�o j�vxg f<aWÐSsuon�Aj�o�sxy*g h<su�¸j�gl�'µ?�WÐujlg¹sxa¡cndWj|¢WvPÃ.cnd�vDc
yUvxfKh>ces|f<a�cejlongnjlklcMq~fKced�h<fKaWj�½�y"q~fKh<hÈaWsDcivx�A�8j�vxo×suaScedWj¹aWjlqÚ¢WvPÃ¥yCsuo {|jl�}v&yöcej�oÏq*j
fKaWgnjlo c�hKf<aWj¹½�yb�jµ;vxk�d�h<fKaWjØk�vxa.suaWhãÃ¥yUvxf<hæsuaWkljxpÈvxaA��cedWjlonjlyCsxonj0¢¸jØceonvP·xj�o gnj��¡suaWkljx�
Ù,sApÐ�MÎ~»Úk�vxa¥¢¸j�k�onj�vDcejl�}fKa�ÔÑ��w>�]cefK{|jD�
Ö]ÃØgnf<{£f<h<vxoævxonÐxmW{|jla�c�p�g cnj���6ivxhKgnsic�vDtxj�gÎÔ���wÈ�À�K�Ïj�aWkljxp�cedAj¯f<aWfãcefÔvDh<f�¨�vDcefKsua�k�vDa

¢¸j��WsuaWj�f<a�Ô���w>�¤vDyöcejloÏg suo cnf<aWÐ0sDy¾hKf<aWjlg��
��þCø[ùÍøcû ýPú 1���� ýPø��
Myöcnj�oGf<aAfKcef<vxh<f�¨�vDcnf<suaRp�v¯gnjlonfKj�gæsxyAjlh<jl{|jla$cevxo Ãig cejl�Wgæd�vxgGces~¢8j´j��,jlk�mAcnj��>�?ÛÏsxcefKk�j

cnd�vDc¾q~dAj�a0��vxg gnfKaWÐ�vM·DvxhKf<��·uj�ozcej��S�Ugzcesuo j��wfKaØ`z�ÀpxsuaWhãÃ�cedWj]cbq*siklmAc?jl�WÐuj�g¾f<a�·usuhã·ujl�
Ðuj�c~k�d�vxaWÐxj�g�p¸vxhKh>sxcndWj�o~j��AÐuj�g~onjl{�vDf<aÑcedAj�gnvx{£jx�
��dWfKh<j�`
	���
¼ �Mòæsu� � yCo su{ý`
Þ �×Ù$q¤vx�Åôm¼ � í(p>ôm¼ � � ¼ í¡5��hKf<aWjlgrvxonj¥Ðusxf<aWÐ.ces¡k�o sugnglp~vDyöcejlo0cedWjSj�hKj�{£j�a�c�vxozÃ
gzcejl��v5

è �MÛZ¼ � í�|�ò�� Ûs¼ � � ¼ í�| ö
ÛZ¼ � � ¼ í�|�ò�� Ûs¼ � í�| ö�5�PcedAjº�8sufKa�crsxy×jlh<jl{|jla$cevxo ÃÍg cnj��Õ¢¸j�klsu{£j�g0cedWjºhKjlyöc
jlaW�W�¸suf<a�c~sxyæcedAj�cbq]s£aWjlq³klmAcÏj��WÐxj�g�v5

¼ i



Bay

P

Q

E
l (M(i))

l (M(i+1))

c’(i)

c’(i+1)c(i+1)

c(i)s (i)

s (i+1)

â"f<ÐumWo j ¼u¼ �;»Ï�8�WvDcefKaWÐ0cedWj��Msxonf�¨lsua¥Î"o j�j
ï �M»Ï�8�WvDcejj�ÏÎ~»¹p��MÎ>Í?�
6[�MÛZ¼ � í�|�ö�� k�hKsugnjloV�MÎ~»s¼�ôI� � ��í�|�ö�p��ÏÎ>Í ¼�ôI� � ��í�|�ö
ÛZ¼ � � ¼ í�| ö�� klh<sug j�oV�MÎ~»Z¼ ôI� � � ¼ �+í�|�ö�p��ÏÎ>ÍÎ¼ ôI� � � ¼ ��í�|�ö5�¹äWaW�ScndWj�aWjlqQonfKÐud�c~j�aW�W�¸sufKa$cng�v5

i,�Ï`Ýy¾Ûs¼ � � ¼ í�|�ö0� ôÀ¼ � � Þ í>cedWjla}�WmAgnd � � ¼ f<a�cesr`��
`Ýy¾Ûs¼ � í�|�ör� ôm¼ � Â ¼ í>cndWj�aS�WmWg d � Â ¼ f<a�cesr`��5�Ø�AmWgnd¥·Dvxh<fK�Ñ·uj�ozcefKk�j�g~yCsuo {|jl��v&yöcej�o¯gzq*jlj��WfKaWÐ�fKa�cesr`]fãy"cndWj�o j�f<g~vxa�Ã�v5

Î¯dWj�g cnj��Wg ¼ p Þ p è p�6,p iwonjlç$mWf<o j&b mAg c_Ör� ¼ �]cnf<{£jx�PÍÈjlcngÏcevxtxj�v0h<s[sut�vDc~g cnj��±6,�
�����æúØýPø������
×g gnmW{£j}cnd�vDc�vxaÕjlh<j�{£j�a�cevxo Ã�g cnj�� fKg|�WsxaWj�vDyöcnj�o£��vxg gnf<aAÐI�8sxf<a�c�î|p¤q~dWfKk�d

fKgØcedWj�k�su{£{|sxaIonfKÐud�cwj�aA�W�8sxf<a�c0sxyÏj��AÐuj¥¿�y¯vxaW��¿�y ¸ ¯À�£ÍGj�c « y~vxaW� « y ¸ ¯¹¢¸j�cedWjhKjlyöc¹j�aW�W�¸sufKa$cngØsxyÏ¿�y¯vDaW�ë¿�y ¸ ¯�onjlgn�¸j�k�cefK·xj�hãÃu�±¤c¹ä�ongzc�pN�ÏÎ~»s¼�ôm¼ � í�í*k�sua�cevxf<aWg�cedWjg j�Ðu{£j�a�c « ygî�vxaW�'�MÎ~»s¼�ôm¼ � � ¼ í�íRk�suaWvDcefKaWg´cndWj×g j�Ðu{£j�a�c « y ¸ ¯ÉÄr�PÏyöcejlo]gzq*jlj��WfKaWÐsP·ujloPî|p��MÎ~»s¼�ôm¼ � í.íWg dWsumWhK�wk�sua�cevxf<a î¹Ä�vxaW�G�MÎ~»Z¼ ôÀ¼ � � ¼ í�íAgndWsxmWh<�wklsua�c�vxfKa î¹Ê|�Mh<hGsxcedAj�o×jla�ceonfKj�gMsxyÎ�MÎ~»�onj�{|vxfKa�cedAjØgevD{|jD�i»M�¸��vDcnf<aWÐ��MÎ~»Z¼ ôÀ¼ � í�í4cevxtxjlgisuaWhãÃ
klsuaWg cevxa�c¤cefK{|jÏgnfKaWk�jÏq*j�vDh<onj�vx�AÃ£d�v�·ujTî�vxaW�¥Är�4ÎæswmW�¸��vDcnj��MÎ~»Z¼ ôm¼ � � ¼ í.íNp[q*j
aWjlj��¥cesrceonvP·xj�o gnj�cedWj�¢�v�ÃÑcnf<h<h8h<fKaWj�½��! y#"8dWfãceg¤cndWj�¢�v�Ãu�]Ù,j�j�ä�ÐumAonj ¼u¼ �

ÎæsÑgnjljwcedWj�cef<{£j�k�su{£�Wh<j��,fKcbÃup¸k�sxaWgnfK�Wj�oÏcedWjØyCsxh<h<sPq~fKaWÐrk�d�vxonÐxf<aWÐÑgzÃ[g cejl{��Ïâ�suo
j�vxk�drj��WÐuj¯cnoev�·ujlongnjl�>p$q*j¯k�d�vDonÐujÏvimWaWfãc?k�sxg c?cesicndWj¯aWs[�Wj¤�|k�suo onj�g �8sxaW�Wf<aAÐ�cnsicedWj
jlh<j�{£j�a�cevxo Ã�g cnj��>�¾`Ýy�gnsu{£j]q~dWjlonj¤h<vDcejlo�pxvxawj�hKj�{£j�a�c�vDo Ã�g cnj��rvDc¾aWs,�Aj%$×{|vxtxjlg¾cedWj
jl�WÐuj�ced�vDcÏk�d�vDonÐujlgM�.fKa$·[fKgnf<¢Ah<j×yCo su{ �Gp�cedWjla�q]jx��h<hÈceonvxaWg yCjlo¯cedWj�suaWj�mWaWfãcMk�dWvxonÐuj
cns£aAs,�Wj&$A�

¼ k
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â¾fKÐumWo j ¼PÞ �¾Î¯dWjÏj�hKj�{£j�a�c�vDo Ãrg cnj��ºv&c ¨Ïk�o j�vDcnj�g]j��WÐuj¡¨l·¸p[{�vxt$fKaWÐj�£fKa�·,fKgnfK¢Wh<j¤yCo su{
�>�

â�suorj��Avx{£�Wh<jDp¤k�sxaWgnfK�Wj�orcedWj}vxononvxaWÐujl{|jla�c�fKa�ä�ÐxmWonj ¼�Þ � â¾fKongzc£cndWj�o j}fKg�vxa
jlh<j�{£j�a�cevxo Ã0gzcejl�ÑvDc;�Gp$q~dWf<k�d£{|s[�Wfãä�j��0cedAjMklsuono j�gn�¸suaW�Af<aWÐ@�MÎ~»�j�a�ceo f<jlg´yCo su{ Ì
'
vxaA� ÆW�0cns �('ævxaA� �è¬ronjlgn�¸j�klcnfK·xj�hKÃx�?Ù,sApxj�vDk�dwsxy�jl�WÐuj¤�����P��¿;vxaA�wÁik�d�vxo Ðuj*sxaWj]mAaWfKc
cns¥�G�£ÛÏj��[c�j�h<jl{|jla�c�vxozÃ.g cnj��¡s,klk�mWo g¹v&c��8sufKa�c��8p>q~dWfKk�d2k�dWvxaWÐujlg�cndWjrf<a�·usuhã·[f<aWÐ�ÏÎ~»�jla$cnonfKj�g�yConsu{ �('�vxaW� © �}cns ��'�vDaW� �)$A��â¾f<a�vDh<hKÃxpRcedAj£jlh<jl{|jla$cevxo Ã�gzcejl�IvDc�¸suf<a�c*$�k�d�vxaAÐuj�gj�ÏÎ~»�j�a�cnonf<jlg×yConsx{ �è¬æp �+$£ces $v¬2vDaW� $�ì¸�MÎ¯dAjwaWjlq~hãÃ}klonj�vDcejl�
jl�WÐuj $�ì¥{|vxtxjlgij��WÐxj0Áºf<a�·[f<gnfK¢Wh<j�yConsx{�aAs,�Wj¹�GpRcedWjØk�d�vxonÐxjw�WmWjØcns�ceonv�·uj�o gnfKaWÐ¥Á
fKg¤ceoevDaWg yCjlononjl�SyCo su{ aWs[�Wji��ces£aWs,�Aj,$A�
÷;ø[ùIùÍú.-0/_�O�Cþ�ÿ|ÿ���"S��
@�öþ�ÿ�����Ñc�����Ó�Cþc�Ëÿ!�c �þ±�xÿ����bÿ�Ûé���� �þ	����Ñ[ÿ!"é���O���a���V���% �ÿ
���Øÿ��xÿ���Úºÿ!"aÑ[ÿs���£���S�Ó�% ���"[ÿ��Ð�N�eÿ�Ñ������s
�����Cþ�ÿ�1|ü325461|üç÷87' ����_��¥Ø������������/
0�1�2ç2è3�4]�·xj�ozcej��Iì£fKg¤k�d�vxo Ðuj��¥suaAhKÃ|�WmWonfKaWÐØcndWj�j��,k�jlk�mAcnf<sua¥sxyGcndWj�j�hKj�{£j�a�c�vxozÃ
gzcej��QvDc�ì��ð`Ýc�Ðxjlceg¥suaAj¡k�dWvxonÐuj�yCsuoºj�·uj�ozÃ
j��WÐuj.cnoev�·ujlongnjl�>p�j�vxk�d
sxy¹q~dWf<k�d
f<g
klmWono j�a�cehãÃ�·[f<gnfK¢Wh<jwyCo su{�fãc��0`Ýc¹vxh<g s¥Ðujlcng�sxaWjrk�d�vxonÐxj£yCsuo�j�vxk�dÍjl�WÐujrsxy´cedWj£gevD{|j
o j�ÐufKsua|cnd�vDc¤fKg*g j��¸j�oev&cej��¥¢�Ã£cedWjiklmWono j�a�c~j��AÐuj×yConsx{�fãceg]suh<�£·uj�ozcej��R�´`ÝyGgnsx{|j�cef<{£j
h<vDcejlo�p]vxaÕjlh<j�{£j�a�cevxo Ãëgzcejl�Õ{|vxtxjlg|cedAj�jl�WÐujSf<a�·[f<gnfK¢Wh<j|yConsu{�ì�p]cndWj�a�cedWfKgrj��WÐuj
q~fKh<h¤aWsDc|¢¸jSf<aëcedWjSgevD{|j¥onjlÐuf<sxa�q~fãcedËìëvxaW��cedWj¥k�d�vxo ÐujSsxy×cndWj�jl�WÐuj¥q~f<hKh¤¢8j
cnoevxaWgzyCj�o onj��.cnsºgnsu{£jwsxcndWj�o×·xj�ozcej��8�wÙ,sWpÈvDc×cedWjwjlaW��sxy;cedWjrvDh<Ðusuo fKcndW{�p�suaAhKÃ¥cedWj
jl�WÐuj�gMced�vDc×f<gÏf<aScedWjwfKaWk�fK�Wj�a�cMonjlÐuf<sua�sxyNìÑq~f<hKhGk�d�vxonÐxjsì¥vxaW��j�vxk�d.sxy?cndWj�{Åk�vDa
k�d�vDonÐujjìÑv&c~{|sugzc~suaWkljx�
÷;ø[ùIùÍú:9<;>=(? õ }&±ù} �qÔÑ��w>�C/
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â¾f<ÐxmWonj ¼Pè �Nµ;�AÐuj ® d�vxonÐxj�g
0�1�2ç2è3�4�Î¯dWjifK�Wj�v�sxy>cndWf<g´�Wons[sxyÈfKg´cnsØk�d�vDonÐujMj�vxk�dÑjl�WÐujMsxy>cedAjMyUvxklj�g]cnd�vDc´cesumAk�d
½Ècesw·xj�o cnf<klj�g¯sua¥½"vxaW�º¢¸sumWaW�ÑcndWj�a$mW{w¢¸j�o¤sxyæk�d�vDonÐujlg¯sxyæj�vxk�dº·ujlo cnj��8�¤Ù[f<aWklj×cedWj
a$mW{w¢¸j�o~sxyæ·ujlo cnf<k�jlgMsxa�½"f<g>ÔÑ��wÈ�ÀpAq*j�d�v�·uj ;M=N? õ }D± } �qÔÑ�U¿�O�wÈ�;� Ô���wÈ�À�ÍÈjlcØ½z� ª yU���Wj�aAsxcejlg¹cedAj�h<fKaWjwcedWvDcØklsua�c�vxfKaWg�j��WÐuj ª yÝ� ® suaAgnf<�Aj�o¹cndWjryCsuh<hKs�q~fKaWÐk�d�vDonÐufKaWÐrg Ã[g cnj�{S�

â�suo¯j�vDk�dSyUvxklj&PYvx��bnvxklj�a�cÏcesrh<fKaWj�½4vxaA�}vx¢¸sP·uj�½
â�suo*j�vxk�d�j��WÐuj ª y"vxo oevxaWÐxj��¥f<a¥k�sxmWa�cej�oÏk�hKs,k�t�q~fKgnj�suon�Aj�o¯j��,klj��AcMcedWj�suaWjlgcnsumWk�dWfKaWÐ£½
`Ýy¾½z� ª yU�*fKa�cej�o gnjlklcegM½"cnsrcndWj�h<j�yöc~sxyQPcndWj�aSk�d�vxo Ðuj�suaWj�k�sxg c~ces0cedAj�fKa�cej�o gnjlklcefKsuaS�8sufKa�c¯sxy¾½ � ª y Ç ¯n�*q~fKcnd�½jlh<g j�k�d�vxonÐxj¹suaAj�k�sugzcMcnsrcndWj�f<a�cejlong j�klcnf<sua¥�¸suf<a�c~sxy¾½z� ª y ¸ ¯n�]q~fãcedS½

â�suoij��WvD{|�WhKjxp>fKa}ä�ÐumAonj ¼Pè p>ÄN¯MÐujlcng Þ k�d�vxo Ðuj�glpæsxaWjwyConsu{�j��AÐujrÁ�p>suaWjwyCo su{
jl�WÐuj © �;Ä ² Ðxjlceg Þ k�d�vxo Ðuj�g~yConsx{ ¿�vxaW� « �´Ä Á Ðujlcng~suaWj�k�d�vxo Ðuj�yConsu{ý��p�j�cekD�

Ù,fK{|fKhÔvxo hKÃupuyCsxo¤j�vxk�dºyUvxklj�¢8jlh<sPqE½bpAq*j�k�d�vDonÐujicndWji·ujlo cefKk�jlg¯suaS½æfKaÑcedWj�g f<{£f<hÔvDo
q*v�Ãu�´â�suo¤j�vDk�dS·xj�o cnj��Ssxy¾½bpAcedAj�a$mW{Ø¢8jlo¯sxyæk�d�vxonÐxj�gÏfKc¯Ðuj�ceg¯fKg¯h<j�g g¤ced�vDaSsxo¯j�ç$m�vxh
cns ï Ü Þ yConsu{�j��WÐxj�g~sxyGcedWjiyUvDk�j�vx¢¸sP·uj�½bp�vxaW� Þ yConsx{�cndWsugnj�¢¸j�hKs�qE½b�?Î¯dWjlonjlyCsxonjxp
cndWj�o j¹vDonj�ÔÑ��wÈ�*j��AÐuj�g¯cedWvDcÏÐujlc~k�d�vDonÐujlg��

ÛMsPq�p¸h<j�c���gÏg j�j�cedWj�j��WÐxj�gMcnd�vDcÏ�WsuaR��cMÐujlc×vxa�Ã¥k�d�vxo Ðujx�*â�suo~j�vxk�d}·xj�ozcej��éìºsua
½bpWcedAj�onj¹vxo j�cbq]s�jl�WÐujlgÏcnd�vDcÏd�v�·uj�ìºvxg~fKcng~onf<Ðxd$c~sxoÏhKjlyöc~jlaW�W�¸suf<a�cMvxaW�S�Wsua>� cMÐujlc
vxa�Ã�k�d�vxo Ðuj¥�CyCsxoij��Avx{£�Wh<jDpRjl�WÐuj�gi��vxaA�SR�fKa}cedAjØä�ÐumWo jP�À��×h<g sWp8cndWjwjl�WÐuj�gicnd�vDc
hKf<j¤sua|½>�Ws�aWsxc;Ðuj�c¤vDa$Ãwk�d�vxonÐxjMjlfKcedAj�o��¾Î¯dWj�o j×vxo jVÔÑ� Þ w×�`wÈ�?��Ô���wÈ�¾g mWk�d�jl�WÐujlg

¼a²



vxhãcesuÐxjlcedAj�o��
Ù,sWp ; =N? õ }&± } � Ô�� ï wr� Þ w£�Ëw>�;��ÔÑ��wÈ���

÷;ø[ùIùÍú.T ;>=(? � }&±ù} ² ��Ô���w ² �C/
0�1�2ç2è3�4U; õ ? � ;V=(? õ }x± } �qÔÑ��wR²À�¯vxaW�Ô���wR²��?�W;>=(? � }&±ù} ²~yConsu{ ï �
��Xæø�2è1�ø,ù ûýü>þ�ÿZ���������  ��a���_��
@¥��	")�����Ó�cÑ�1|ü32Y4�����1|üç÷Z7'�Cþc����¥�Ñ&þ£���Ó���Cþ�ÿ|ÿ��<ÿ�Ü��ÿ��Ð������ÚG���bÿ+�Ð�j���\[�4gwR²]7�/
0�1�2ç2è3�4�â�onsu{�h<j�{£{|v è q]j×t$aWsPq�cnd�vDc]vxa£j��WÐxj ª k�d�vxonÐxj�g]v�·xj�o cnj��|suaWhãÃ0fKy¸cedAjlÃvxo jwf<a�cndWj0gevD{|j0o j�ÐufKsua�vxaW�.{|v�Ã��Wsºg sSsxaWhKÃ�suaWkljx� ® suaAgnf<�Aj�o�onjlÐuf<sxa�±ðfKa�cedWj
vxo oevxaAÐuj�{£j�a�c���µ;vxk�d2sxy¤fãcegi·ujlo cnf<k�jlg¹k�vxa¡Ðujlc¹vDc�{£sug cI}¸±ß}�k�d�vxo Ðuj�glp4vxaW��cedAj�onj
vxo j�}D± }D·ujlo cefKk�jlg¯f<aº±w�´Ù,sAp,cedAj�onjivxonj�v&c¤{£sug c@}x± } ² k�dWvxonÐujlg~vxgng s,klfÔvDcnjMq~fãcedº±w�
Ù,mA{|{£f<aWÐ¹cedWfKgÏsP·xj�oÏvxh<hRonj�Ðxf<suaWg¤q]j�Ðujlc ; =N? � }x± } ²���ÔÑ��wR²À�*¢�Ã¥h<jl{|{|vÝ6,�

�MjlaWk�j¹vxhKh8cedAj�cnsu�¸suh<suÐxf<k�vDh¸gzq*jlj���k�vxaS¢8j�k�vxono f<jl�SsxmAc~f<aéÖr��w8²À�]cefK{|jD�A×g¯yCsuo
cndWjrgn��vxklj|o j�ç$mWfKonj�{£j�a�c�p¾vxhKh¾cedAj£�WvDc�vºg cnonmWk�cemWo j�g¹{�vxfKa�c�vxfKaWj�����i�vxo oev�Ã[g���vxo j£sDy
hKf<aWj�vxo¤gnf�¨�jD�´Ù,sWp�gn�Wvxk�j�onjlç[mAf<onjl{|jla�cMfKg>ÔÑ��wÈ���
\]JTR�J�LPJ�D9<VJ
åim�vDh<fKcbÃ¸�¼ ¼ í;åisu¢Wt$fKa2åw�óò"�>vxaW�2Ù,sumA·DvxfKaWjråw� Í;�_^ ���_��¥Ø���������������a`Mÿ�����ÿ�����Ú`Üj�b2ç�Pÿ��dc �
`&¥c��"[ÿ ® d�vx�,cej�o Þ�e ×�,·xvDaWk�jlg×f<aVf~su¢8sDcef<klg ¼ � Mh<ÐusxonfKcndW{£f<k�vxaA� ¶ j�su{£jlcnonfKk�MgzÜ
�¸j�k�ceg¤sxygfÏsu¢¸sxcnf<k�gl�,Ù,k�d�q¤vxozc�¨&hA�,vxaW�\i]vD� ® �Ajl�WfKcnsuongl�PÍGvPq~o j�aWkljjµ?onh<¢WvxmW{ ×g gnsDÜ
klfÔvDcnj�g�p �Mf<hKh<g f<�WjDpWÛ�hAp ¼a²�� k �

¼ Þ í�µ?�Wj�hKgn¢Wo mWaWaWjlo#�¹�PvxaA�ØÙ[sumA·Dvxf<aAj?åw��Í?�+^ ���_��¥Ø���Ó�cÑV÷Gÿ!������jNk¡ÿ!"���������
Ql §C¥	���eÿ��
m~ÿ�Ñ��eÿ����������é÷��Ó�Rÿ��@����"�`&¥c��"[ÿ!"2ü ���Ð�����!Ñ��� !���Zlè,*ÿ�ÿ+��h�iÙØ ô}vxo k�d ¼a²���² �

¼ è íT����µ?�Wjlh<g ¢WonmWaAaWj�olp_Í?�#hA� ¶ mWf<¢Wvxg�p¤Îæsu�¸suh<sxÐuf<k�vxh<hãÃëÙ[q]j�jl�Wf<aAÐîvxaÅ×o oevxaAÐuj�Ü
{£j�a�c��

¼ ï í ® hÔvxg g~ÛMsxcnj�gÏsxy ® su{|�AmAc�vDcnf<suaWvxh ¶ j�su{£jlcno Ãxp�Ù,�Wo f<aWÐ ¼a²���² �

Þ�Æ



Îæsu�8sxh<suÐufKk�vxhRÙ[q]j�jl�>�
¼ �¡���	µ?�Wjlh<g ¢WonmWaAaWj�o¯vDaW��Í?�nhA� ¶ mAf<¢�vxglp,Îæsu�¸suh<sxÐuf<k�vxh<hãÃ0Ù[q]j�jl�Wf<aAÐrvxa'×o oevxaAÐuj�Ü
{£j�a�c��_o /Î��
p^ ���_��¥c�bÿ�������"\lèÚ����bÿ��qlç ��Nÿ��% �ÿ���p è�� � ¼ i�6�Ü ¼a² ï p ¼²���²

Þ �Måw�8åisu¢Wt$fKa.vxaW��åw� Í?�ÈÙ,sum,·xvDf<aWjDpç¤ ® su{£�WmAcevDcefKsua�vxh ¶ j�su{£jlcno ÃºÜO »Ïgnjlo���g
¶ mWfK�WjC¤Wp ® d�vD�Acejlo Þ sxyr/_��Ñc�����Ó�öþc�Ý�� Ý����"�`Mÿ�����ÿ������� ,/_�+��ÿ� �������
,mV��(������� ���p
hA��Î�� Ù,k�d�q¤vxozc�¨ØvxaW� ® ��´0�si]vx�>�

è � ® h<vxgng~ÛÏsxcejlgMsDy ® su{£�WmAcevDcefKsua�vxh ¶ jlsu{£jlceozÃup�Ù[�WonfKaWÐ ¼a²�²�Æ �
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