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¦)�Mk�c4�-bW�M�-¨/wyuxtKe�r'_ac4bdc�zªsB�»�B« k-�-w=�Muxtv~�c+bdc"e-_ac"e%w�eZuasBkZk-�-wy¿6w=�M~azªsB�ZsBk-_ac4�»e-wyb�wy~=�M�»bdc4k-_as/�xeÂ³
ÐGÑ�Ò�Ó�Ô�Õ ¡9Ö���¤ z|�'�Mtvwy~�cG¦§�Mk�c4�-bW�M�-¨6wyuxta�+�B«
k-�-w=�Muxtv~�cÄbdc"e-_Q�+�M�xk-_ac4u]k-w�r��Mk-w�sBuQ��wyu/k�c4tv�-wyk²q��
t�c"sBbdc4k-�-w�r�wyu]¿v�M�-w=�Mu]k

×QØ�ÙÛÚÝÜ'ÞÏÚÛßEà9á·â�ã9ä²Ü'àBåæß�ÚÛáZç�Ü-è�äÏé�êyë­ìIëªíÂ×´îBÜ'äªÞ�ß�ï�ðMÚÛá�ñ	ß�äÏò�ðBÜ'á�óvé·éæà�ôÂßEà9é)Ü'Þ�õQíÂë|ö�÷�ÙÛÚÛøÂÚÛéæä�ù�é·ø�ÚÛÙÝÙÛéæäÏá
êyë­ú�ìIë|×�íÂß�îMð9ÚûÜ�üO×(à"ÞÏÚÛîvßEÙÛÚÛá²ö;ã9ä²Ü�àMýæÚÛá�íÂý²ð9þ�ÚÛÞªÞ�ê�õQíÂëÁÿEõ��·Ù��-ýæß�þ��xÜ�äÏÚÛá²ö��(é·à9äÏÚ��@Ü
	ÝÞªäÏé%ê�õQíÂë|ö��4õ�ð9ÚÛáCñ	ß�äÏò%ñ2Ü�á
ï�
MàMô9é-ô�ÚÛàgîBÜ�äªÞIó�è�ÞÏð9é%×(ìIçµõ��·Ù������·ß���ä²Ü'à"Þ»êyëOú�ìIë|×�ö��



� ����!�$������¾,?�����+
'�'�'�������[����
��+����$?���+
��	���Í��� �W!�$��Ë���Á
'����������
·���j���
���Ï��$Ç�	���%���	
	�K&(���	
�!��


�� ��
�� � ¤�� sB�ae@���"r4�-wy¿�sBuaeÇ�a�Muae�r"c4kÇ�M�-k-w�r4~�cK�xu¸�M~yt�sB�-wyk-_xbdcd�xc?k'�Mk�sB�C�Mt�c?z­�'�Mtvwy~�cK��sB�x�
�xc"e(bW�Mwy~y~=�Mt�c"e��xcZe��x�·zª�Br"c"e��C�M���xc"eIk-�-w=�Muxtv~�c"e�c4k(�xuac§�MuC�M~yq;e�c»�-wyt�sB�x��c4�ae�c)�xc"eI��c4�·z|sB�-bW�Muar"c"e
�xc@r"c@e�r'_��4bW�K�xc+k'�Mk�sB�C�Mt�cv³§f§c4k-k�c��4k-�a�xc+bdsBu/k-��c�~=���	c4�-k-wyuac4uar"c��xc@r"c4k-k�c��M�x�x��s6r�_ac���sB�x�
�;��k'�Mk�sB�C�Mt�c?�M�;½��auae+���Û�Be�e-�x��c4��~��Û�M�xk-_ac4u/k-w�r4wyk���c4k�~�� wyu/k��4tv�-wyk����xc�~�� sB};�-c4k�³
f§sBu]k-�'�Mwy��c4bdc4u]k��P�xuacW�M�x�x��s6r�_ac�r4�-q/�xk�sBtv�'�M�x_xw��/�acv�(~�cKk'�Mk�sB�C�Mt�cd¿v�PuasB�aeÇ��c4�-bdc4k-k-��c

���Û�M�xk�sB�-w�e'c4���]�ac4~��/�ac"e)bW�Muxwy�x�x~=�Mk-w�sBuae�}C�MuC�M~�c"e��;�µbW�Mwy~y~=�Mt�c�k�c4~y~�c"e��/�acg��sBk'�Mk-w�sBuGsB�Pk-�'�Muae-±
~=�Mk-w�sBuGc4uGr"sBu/k-wyu]�C�Mu/kg�xc@t]�M�'�Mu/k-wy��~�� wyu]k��4tv�-wyk����xc@~�� sB};�·c4k���� �xu���sBwyu]k��xc@¿6�acgt��"sBb��4k-�-w��]�ac
Ê c4k��C�Be+�;���Cr�_xw�c4�gsB�-wytvwyuC�M~OÌE³
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�/�acP~=���x~y�aeK�	c4k-wyk�cµe-�x�·zÏ�Br"cµk'�Mk�sB���"cv�%~=�¥e��"r4�x�-wyk�� Ê c4uÅ}xwyk�e�Ì?�xcP~�� wyuae�c4�-k-w�sBuQ�Z~=�´r4~=�Be�e�cP�xc
��sB}x�ae�k�c"e�e�c�c4k�~=���x��sB}C�M}xwy~ywyk����xcgzÏ�M�ae�e�c��M~=�M�-bdcv³"! uasBk-��cÇr"sBuxuC�Mw�e�e'�Muar"cÇsB}xk�c4uxwy���xc@k�c4~y~�c"e
t]�M�'�Mu/k-w�c"e���sB�x��~�c"e��M�xk-��c"e��x��s/r#�"���"e��xcÇk'�Mk�sB�C�Mt�c��xc"e�bW�Mwy~y~=�Mt�c"eg�B« c"e�k��;w�$Wr4wy~�cv³
% Õ  �� Ó £'& � �?¤ k'�Mk�sB�C�Mt�c»z­�'�Mtvwy~�cv�BbW�Mwy~y~=�Mt�c"e�k-�-w=�Muxtv�x~=�Mwy��c"e»�B«?�B�M�xk-_ac4u]k-w��Cr��Mk-w�sBuQ�/wyu]k�c4tv�-wyk��v�
wyu/¿B�M�-w=�Mu/k�t��"sBb��4k-�-w��/�ac



����������	
���
���������������
������������	��
 "!#�� %$'&�����(��)!#�'�*����+"������&��,���.-����*���/���
����0 �

1 2 �����	!�,K$�&I�	
�!+�

^)_ac©�'�M�xw�� c4¿�sB~y�xk-w�sBu sMz�uac4k²¦»sB�-¨ }C�Mua�;¦�wyk-_ae´�M~�sBuxtÍ¦�wyk-_ k-_acº�xc4¿�c4~�sB�xbdc4u]k¶sMz�uac��M�·±
sB�xk-wybW�M~%e'sB�x��r"c?r"s6�;wyuxtG�M~yt�sB�-wyk-_xbde
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^)_ac�r��M�ae'�M~ywyk²qµw�e�e-�ac��;�-wy¿�c"e�k-_ac�k-�'�"¿�c4��e'�M~Ï³

zªsB�-}xw��x�xc4uQ³Ä^)_ac��a��e-k?¦§�Mk�c4�-bW�M�-¨�c"�[k-�-w=�Muxtv~�cPw�eÇt�c4uac4�'�Mk�c"�À�9z­k�c4��k-_ac��a��e�k�cE½xc"r4�xk-w�sBu[sMz
k-_ac@bW�MwyuÄ~�s/sB�Q³

� sÂ¦Ç�xw{z��M~y~2¿�c4�-k-w�r"c"eg�M��c@uasBk�z|sB�-}xw��x�xc4uQ�ak-_ac4uG~�c4k98 }�c@e-�ar�_��?uasBuµzªsB�-}xw��x�xc4uQ³ 8a��sBb
8d�I¦§cW¦�wy~y~ �aua�º�G¿�c4�-k�cE½ 7Ée'�Mk-w�e-z­q6wyuxtGk-_ac�~�c4b�bW�Gr"sBua�;wyk-w�sBuae�³G¹²z98°�xs/c"e�uasBk�}�c4~�sBuxt
k�s¶�¥k-�-w=�Muxtv~�c�¦�wyk-_ÀkÁ¦»s´zªsB�-}xw��x�xc4uÀ¿�c4�-k-w�r"c"e Ê e�c"c 8�wyta³º�/ÌE�%k-_ac4uQ�»¦»c�r��Mu �;�'��¦°���C�Mk-_
}�c4k²¦§c"c4u:8 �Mua�Ä��z|sB�-}xw��x�xc4u�¿�c4�-k�cE½����Mua��k-_xw�e��C�Mk-_G_C�Be�uac"r"c"e'e'�M�-wy~yqG�MuÄc"�;t�c�}�c4k²¦»c"c4u´�
uasBu;±ªzªsB�-}xw��x�xc4uW¿�c4�-k�cE½;8=<;�Mua�W�+zªsB�-}xw��x�xc4uW¿�c4�-k�cE½ Ê r��M~y~awyk ��ÌE³�¹Ïz>8 }�c4~�sBuxt�e%k�sÇ��k-�-w=�Muxtv~�c
¦�wyk-_Äk²¦»s�z|sB�-}xw��x�xc4u�¿�c4�-k-w�r"c"e��x¦»cÇ~�c4k?8 < k�sK}	c�c"�/�C�M~Qk�s@8d³
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zªsB�-}xw��x�xc4uÅ¿�c4�-k�cE½ Ê r��M~y~)wyk 7�Ì��Mua� Ê �MkK~�c��Be-k�Ì�kÁ¦»s�z|sB�-}xw��x�xc4uÀ¿�c4�-k-w�r"c"e Ê wyuar4~y�a�;wyuxt ��}]q
�x��c4¿6w�sB�aegr4~=�Mwyb°k-_C�Mkgwyk+}�c4~�sBuxt�e+k�s��W¦§�Mk�c4�-bW�M�-¨�c"�´k-�-w=�Muxtv~�cÂÌE³�^)_/�aegk-_xw�e+�C�Mk-_¥r"sBu]k'�Mwyuae
�Mu�c"�;t�c+zªsB�-bdc"��}/qP��uasBu;±ªzªsB�-}xw��x�xc4u Ê 7�Ì§�Mua���ÇzªsB�-}xw��x�xc4uµ¿�c4�-k�cE½ Ê r��M~y~2wyk ��Ì»�Mua� ���@7
w�e�k-_ac�e�c��M��r�_ac"�Äk-�-w=�Muxtv~�cv³
^IsPwyb��x~�c4bdc4u]kÇk-_ac��M~yt�sB�-wyk-_xb
c $Wr4w�c4u/k-~yq��2¦»c?bds6�;w{z­q���~ywyk-k-~�c?}xwyk@k-_ac��M~yt�sB�-wyk-_xbG��}]q

bW�Mwyu/k'�Mwyuxwyuxt¥�P~yw�e-kÇsMz)¿�c4�-k-w�r"c"e�}�c4~�sBuxtvwyuxtGk�sÄ�Mk�~�c��Be-kÇsBuacKk-�-w=�Muxtv~�cW¦�wyk-_¶k²¦§s�zªsB�-}xw��x�xc4u
¿�c4�-k-w�r"c"eÂ³WÃÆ_ac4u[�µ¿�c4�-k�cE½¶w�eÇz|sB�-}xw��x�xc4uQ��k-_ac4uº�M~y~»k-�-w=�Muxtv~�c"e�wyuar4w��xc4u/k�k�sGk-_xw�e�¿�c4�-k�cE½©�M��c
cE½a�Mb�wyuac"�¶�Mua�¥z|sB�gk-�-w=�Muxtv~�c"e@_C�"¿6wyuxtGsBux~yq�sBuac?uasBu;±ªzªsB�-}xw��x�xc4u¶¿�c4�-k�cE½���k-_xw�e@¿�c4�-k�cE½¥w�egwyu;±
e'c4�-k�c"��wyu´k-_ac?~yw�e-k�³�^��Mtvtvwyuxt�k-_acK¿�c4�-k-w�r"c"eÇ�Be+}�c4wyuxtµwyu´k-_ac�~yw�e�k��M~y~�sÂ¦�e@k�s��"¿�sBw��´b��x~yk-wy�x~�c
wyuae'c4�-k-w�sBuae�³
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Forbidden vertex

Watermarked site (triangle)
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8�wytv�x��c��A:Z����s6sMz%sMz�2Ic4b�bW� 4v³§¯)k�c4¿�c4�-q�wyk�c4�'�Mk-w�sBuÄk-_ac4��c�cE½6w�e-k�e+�KuasBu;±ªz|sB�-}xw��x�xc4u¥¿�c4�-k�cE½
k-_C�Mk�}	c4~�sBuxt�e�k�s��?k-�-w=�Muxtv~�c�¦�wyk-_Gk²¦§s�zªsB�-}xw��x�xc4uG¿�c4�-k-w�r"c"e�³
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~�s6sB�¥k-�x�-uae�wyu�zª�Br4kgwyu]k�s���z|sB�g~�s/sB�Q³g^)_ac?e�c"r"sBua�Ä~�s6sB�¥wyk�c4�'�Mk�c"egsBu¶�M~y~�c"�;t�c"e+wyuar4w��xc4u/k�k�s
k-_acK¿�c4�-k�cE½´k�s��;q6uC�Mb�w�r��M~y~yq �a~y~�wyu¶k-_acd�Br4k-wy¿�cK~yw�e�k�³?^)_ac�sÂ¿�c4�'�M~y~»r"sBb��x~�cE½;wyk²q´w�e@k-_]�aeÇk-_ac
e��xb�sMz§k-_ac��xc4tv��c"c�sMz)�M~y~�¿�c4�-k-w�r"c"e��Q¦�_xw�r�_¸w�e@~�c"e�e@k-_C�Mu©��k-wybdc"e�k-_acKu/�xb�}�c4��sMz»¿�c4�-k-w�r"c"e
}/qP¼%�x~�c4����c4~=�Mk-w�sBu Ê ¼%�	³ 4ÂÌE³
Ã¸c�_C��¿�c��x��s6s�¿�c"�¥k-_C�Mk@sB�x�+k-�'��¿�c4��e'�M~���c��Br�_ac"e�cE½a�Br4k-~yqNI S?Wd¿v�M~yw��Äe-wyk�c"e+zªsB��¦§�Mk�c4�·±

bW�M�-¨6wyuxta�xwyu � 5 I�;»k-wybdcv³Z¹Áu��x�'�Br4k-w�r"cv�a¦»cÇ¦§�Mk�c4�-bW�M�-¨ÄsBux~yqPk-_acÇe-wyk�c"e�k-_C�Mkg�xsKuasBk�wyu]k-��sM±
�;�ar"cg�@k�s6sÇ}xwyt��;w�e-k�sB��e�w�sBu�sMz2k-_ac�bdc"e-_Q³�^)_/�aeZk-_xw�eZu]�xb�}	c4�)sMz IlSOW@w�e%uasBkZ��c��Br'_ac"�2�6}x�xk
cE½;��c4�-wybdc4u]k�e�e-_asÂ¦#k-_C�Mk@k-_ac�u]�xb�}�c4�ÇsMz%�xuxbW�M�-¨�c"�¶e-wyk�c"e+��c4bW�Mwyuae@~�s�¦ Ê e�c"c�~ywyuac��²¦)�Be-k�c��
wyu 8�wyta³ �vÌE³
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¹ÁkZ}�c"r"sBbdc"e»�	sve�e�wy}x~�c�k�s?e-k'�Mk-w�e-k-w�r��M~y~yqdbds6�xc4~Ck-_acgr"sBu �C�xc4uar"c@sMzQk-_ac�¦)�Mk�c4�-bW�M�-¨��xc"r"s6�;wyuxta³
^)_xw�eÇw�e�k-_acKt�s��M~ZsMz»k-_xw�e�e�c"r4k-w�sBuQ³�^IsÄsB�x��¨/uasÂ¦�~�c"�;t�cv�(sBux~yq�z|c4¦jbdc4k-_as6�xe��M~y~�sÂ¦ e-�ar'_º�
r'_C�M�'�Br4k�c4�-wyÈÂ�Mk-w�sBuQ�ae�c"c 3 ��62�Mua� 3544��6�z|sB�»cE½x�Mb��x~�cv³�Ã¸c���c"r��M~y~	sB�x�§�xc"r"s/�;wyuxtKe-k-�'�Mk�c4tvq :(k'�M¨�c
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^)_ac»�xc"r"s6�;wyuxt@�x��s/r"c"e�e�r"sBuae-w�e�k�e(wyu?k�c"e-k-wyuxt�c4¿�c4�-qÇk-_x��c"c§��sve�e-wy}x~�c§r4wy��r4�x~=�M����c4�-b��xk'�Mk-w�sBu

zªsB� ���@7 wyuWk-_acgcE½x�Mb�wyuC�Mk�c"�Pk-�-w=�Muxtv~�cgk�s�r'_ac"r�¨W¦§c4k-_ac4��¼%��³ 4�4+_asB~��xe§¦�wyk-_Pe�c"r4��c4k§¨�c4q ^
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* w{z�wyk�_asB~��xe�z|sB��sBuacÇ�	c4�-b��xk'�Mk-w�sBuQ�C�xc"r"s6�xc�k-_ac@u]�xb�}	c4�a] ( sMz�k-_ac@_xw��x�xc4u�}xwyk Ê ¼%�	³
4���ÌE�C�Mua��k-_ac@}xwyk�¿v�M~y�ac�] + Ê 8�wyta³ 4ÂÌE³

* w{z2wykZ_asB~��xeZz|sB�%bdsB��c+k-_C�Mu�sBuac��	c4�-b��xk'�Mk-w�sBuQ�6¦»c+k'�M¨�c�c4¿�c4�-qd�xc"r"s6�;wyuxt�wyu]k�sK�Br"r"sB�xu]k
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