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lt4o(q|«yo<��o�qs���LvB���O¶�v�z{µ|� P Ü�¢�´'��|�°q¤«�vBq�q¤«yo�µ|o<z{��v�x�oa²y´Eo(Ü�¥@Ç ´"z{x�q¤«�o(²yz{´Eµ¤v�¶�«×�¿Â±«yo�x^­a�{oiv�µ��{�E�@}ô$_òCz{�/vBxy²l�Exy���ez{�ý�À���Eµ¿vBx©�²l$�»L�pq|«yo�¶�v�z�µs� ÜBÝ'¢®ÜBÝ{"4ç ä z��¬v�xeoa�{oa�Zoax�q¬���nlG�Â±«yz���z���v�x�o�Ö�v��°¶���o"���/v°�Z�Eµ�o ´Eo�xyoaµ|v���­a�Exy��q¤µ��y­�q|z��Ex×�&npo�q-	2�%�����{� ; ä �4v�xy²���o�q@l �#r 
 t@ovX�|o'qs���L}c�A� Ó>ÔiÔa}y�Ä~>� � Ì@Ñ���Ô<�ExF	&��� �+v�´�z�xyo(v+�|o�Ú8��oaxy­�o°}*$ r Ã �|�Xq|«�vBqa�N���Eµ�vBx©�U²�$ »¯�,q¤«�oª¯�Eµ|²g� ÜBÝ®¢®ÜBÝ{"4ç�¢i�i�a�a¢®ÜBÝ{"�> ä z��¬v�xeoa�{oa�Zoax�q¬���nlGÉy�|�y­®«�v.�|oaÚ©�yo�xy­ao(z��±­ivB����o�²flµð¤}X�¦� Ó>ÔiÔa}���~��À��Â±«yo�|o'q<���±v����Blµ0ývB²y�°z{�|�|v�ty��o.��oaÚ©�yo�xy­ao��Zz{� ²�oaxy��q|oa²poqlsr �%r(Ã���v�x�² ���Eµ��°� v�ÔiÐO�ÄÔi�ÄÓï���ËÌ��<Î�ÍÄÓ³�æ�
��@p��� P 9 Õ�Â&�'�Â±«yo
¶yµ|o�\8z��E�y��o�ÖyvB�°¶y�{o��|«y�æª¬��q¤«�v6qZv�x��gq¤��¶4�E�{�E´Ez{­iv��
Q�v�µ~Þ���\¼­®«�v�z{x z���v^�|�yt��|«yz��³q°�B�&wyxyz{q|oq �8¶4oB� ÆV��x�\�oaµ��|oa���E�Ät©�®3�µ|o�­a�8²yz�x�´X5poiv�­®«Øoa�{oa�Zoax�q"���¯r(ÃlvB� vBx o���oa�Zoax�q"���utLÃ P ª¬«yo�µ|o\t �¡r�
À�'�
ª¯o�­iv�x+µ|oa¶�µ|oa��oax�q¬v�x��°�|�yt��|«yz��³q¹���×wyxyz{q|o�q �8¶4o��ExXrGvB�¹v q|�E¶4�����E´Ez{­iv��cQ�v�µ=ÞB��\+­®«�vBz�x+��\�oaµvt���Â±«yo²yo'q®v�z{���±v�µ�o"v�x�o�ÖIoaµ|­�z���o��
k ÌÀÎ�Ê k ��Óï���ÒÔ�b ÆV��xy�|z{²yoaµ¬v�´Ev�z�x�v<��v�t@oa��o�²X²yz{´Eµ¤v�¶�«×��ty�Iq±xy�æª ���y¶y¶@�E�|osq|«�vBq¹ª¯o"v��|��z�´ExXq|«yoxwqé.y{z�½vBt4o��Àq|�(�Z�Eµ|o¬q¤«yv�x+�Ex�o-\Eo�µ�q|o'Ö4��v��¯z�xXÕÄz�´E�yµ�o-YI� ¶ ´�vBz�x×�8v�x�� P tyz½��0 z�x�w�x�z{q¤o±²�z�µ|o�­�q|oa²X¶�v6q¤«+q|«yµ|�E��´E«
q¤«�o"´�µ¤v�¶y«��8z�o���²y�&v.�|o�Ú©�yoaxy­�o(���Ä���8�<t@�E�{�&z{x�r ñ P �Eµ±r I �'É�q|«yz��¬z{�¬v�x
o'Ö�v��Z¶y��os����v��|��w�­���«yz{�³qa�Õ��Eµ|�°v������E�8v.ÔaÌ�Î�Ê�Ôi��Óï����z��Vq|«yosz��°v�´Eo@|%� � P ò¿�¯���Äv.�|��ty�|«yz��³q±���Ow�xyz�q¤o�q �8¶@o�òS� r(Ã��yxy²yo�µv.­ao��������½v�µ±vB��q¤�E�°vBq|�Ex � �
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Õ�z�´E��µ|o~}8B 9 ���°oÂ°]0 ²yz��Zoax��|z���x�v��@�|�yty��«yz{�³q|���B�Äw�x�z{q¤o�q �8¶@o��c\8z�����v���z}­ao�²
v��±q¤z��{z�xy´��a�

Õ��Eµ(o�ÖyvB�°¶y�{o��,´�z}\Eo�x¼v�x��gq|�E¶@�E���E´�z�­ivB�ÍQ�v�µ~Þ���\ ­®«�vBz�x_ò"��v�xy² vBx oaxy²��E�°��µ|¶y«yz{�|� k BÄr ¥  ¡ �ª¯o<­iv�xlv�¶y¶y��� k ­a�E�Z¶@�Exyoax�q ª¬z{�|o q|��v�xlo���o��°o�x©q-«�$WòCq¤�+´�o�qsvBxloa�{oa�Zoax�q¢@¼� k P «��¢$�|���Õ��Eµo'Ö�v��Z¶y�{o��pq¤«yo�����w�­Z�|«yz��³q�z�x Õ�z�´E��µ|o�Y�z����Et�q¤v�z�x�oa²^��µ|�E� q¤«yo 9 Õ�Â z�xØÕ�z{´E�yµ|o Üet��Øv�¶y¶y���8z�xy´�q¤«�o�°v�¶ k ²yo'w�xyoa²RB k P ���V�2�Zv�xy² k P £Ò�¯� k P °��¯�Û£E�¹Â±«�z��¿z{�¬­iv��{��oa²
q¤«�o�ª¢¹@�8Í k ��Óï�����Àt4o�­iv����|o<vBx©�­a��x©q|z�´E���E�y�¬ty���8­�Þ+�B�V£&5 �¬�<�y��q�t@os����o�\Eo�x��{oaxy´�q|«×�
úCÐÄ~³�ÒÓt�ÄÓt�g�8Í�ÔiÓ>Ì@ÍO}�~ k Ð��ÄÔi��Ót���æÔ Ì����±Ó>Í�Ó��æ� ù @×����b Â±«yol²yo'w�xyz{q|z��Ex ��� 9 Õ�Â±�+´�oaxyo�µ¤v��{zu­ao��Zq|�«yz{´E«yoaµ¿²yz��Zoaxy��z��Exyv��Ä��vBq|q|z�­�oa�a� npo�q¿»#�Û·±Á �Eµ�¾LÁ��pv�xy²Ë�{o�qÝ	 �2»2t@o.�|�E�Zo(w�xyz�q¤o.���yty�|o'qi�.npo'ql �år�
^t4oZv��|o'q����¯}c�¦�gÓâÔiÔ�}y��~��W��Ñ6}�Ï�� �IÍ@�ÒÔ.�Ex��ËÉ v
­��Ex�w�´��yµ¤vBq|z��Ex^}®$ r(Ãez��¿­iv��{��oa²�lµð
}c�A� Ó>ÔiÔa}y�Ä~>�Ëz��¹���Eµ<vBx©�ô²H$ »¯�¹q|«yo+��µ¤vB´E�°o�x�q���ÜBÝ{"8��Þ ��� 
 ä z��(v�x oa�{oa�Zoax�q<�B�LlG��Â±«yoX��o�q.�B�&v����

Divergence-Free 
Tiling

(A) (B) (C)

Õ�z�´E��µ|o��[B ¶ xy��q¤«�oaµ-°]0 ²�z��Zoaxy��z��Ex�vB�N�|��ty�|«yz��³q¬����w�xyz{q|osq �I¶@o��@�|Ê�����«y�æª¬�¿v.²yo'��oa­�qa�
}



lµ0ývB²y�°z{�|�|v�ty��oV�|oaÚ©�yo�xy­ao��±z��Lv�´�vBz�x�²yoax���q¤o�²�o�lsr�� r(Ã��Iv�xy²Zz�� P �<�y�{q|z�²yz{�°o�xy�|z{�Ex�v��½��ÔaÐ��ÄÔi��Ót��� Ì��
Î�ÍÄÓ³�æ����@p���À�
Õ��Eµ�o�Ö�v��°¶���o���q|«yo ��o�q¿���/v��{�p¶4�E���|z{ty��o��|¶yv�­ao'q¤z��Zo"²yz½v�´�µ¤v��Z�¹���Eµ�v{� 0 ²yz��Zoaxy��z��Exyv��ÃÆ ¶ ²yo�w�x�oa�

v P �s�§£æ��0 ²�z��Zoaxy��z��Ex�vB�4���yty�|«�z{�³q&����w�xyz{q|osq �I¶@o��¶ ��xyo�0 ²yz��Zoaxy��z��Exyv�� 9 ÕÄÂ#­iv�xet@o µ�oa­a�8²yo�²lv��&v.q¤�E¶@�E����´Ez�­av�� Q�vBµ=Þ���\e­®«�v�z{x×��²yo'q¤oaµ��°z{xyoa²et��ev
�æÑÒ}�Í�ÔiÓ³�ÒÓ>Ì@ÍK�g}��æÑ6Ó «¼���¯�85 ��v�xy²¼£&5 �aÉOz�xlq|«yo.�¤vB�°o<ªVvi�E��vf��²yz��Zoax��|z���x�v�� 9 Õ�ÂC­iv�xËt@o.µ|oa­��I²�oa²
v��±v�3 q¤��¶4�E�{�E´Ez{­iv���Q�vBµ=Þ���\��Zoa��«65���²yo'q¤oaµ��°z{xyoa²�t�����²yz���q¤z�x�­�qVq|µ¤v�x��|z{q|z��Ex°�+v6q¤µ|z{­ao��¹�����85 �±v�xy²Ë£&5 �a�
ª¬«yz{­®«�o�xy­a�8²yo�q¤«yo"v��{���æªVo�²Xq¤µ|v�xy�|z�q¤z{�Exy�±z�x
oav�­®«��B�Äq|«yo�� ²�z�µ|o�­�q|z��Exy�±�B�Äq|«yo��½vBq�q¤z�­�o��¶ xy�Bq¤«yo�µ�ª¹vi�"q¤��z{x�q¤oaµ�¶yµ|o'q�q|«yz��Äz���z{x q|oaµ|�Z���B�Ãë{ì�� ì î�� P Õ�z�´��yµ|o���}�v�x�²��E�'�¦� ���%�S°I�Bª¯o
\8z�����v��{zu­ao
q¤«�oZ���8�<t4���������Lq¤«yo°v���¶�«�v�t@o�q"v����|Ú©��vBµ|o�q¤z��{oa��ÉÄoav�­®«Øq|z��{o�5 �soa²y´Eo��(vBµ|o.q¤�8��q¤«�oa²Ø�Eµ�xy��q¤­®«�oa²g����vB�
q¤�ez��Z¶@�E�|o�z9����z-��y é�ë�ê��Mì î��yê�í�î�w�ëK�~é�ì îcëqw¿�Ex q|z��{oa��ª¬«yz{­®« ­av�x v�¶�¶4oav�µ�v�t@�]\�o��Ät4o����æª��Oµ|z�´�«©qa�O�Eµ���o��³q
���¬q¤«yvBq.q¤z{��o��ØÂ±«yo�q¤µ|v�xy��z{q¤z{�Ex¼�°vBq¤µ�z�­ao��(q¤«�oax oaxy­��I²�o
q|«yoa��o
­a�Exy��q¤µ|v�z�x�q¤��� P � �@� � Ç��O\8z�����v��{zu­aoq¤«�o"���8�<t4�����&v�� P «��8¶4o�µ®�ý­a�ytyz{­iv��Oty��z���²�z�xy´<t����8­�Þ8����ª¬«y�E�|o P «��8¶@oaµ®� �>v�­ao��¿vBµ|o�´Eµ|�8��\Eo�²eq|�°z{x©q|µ|�8²y�y­�o3 �>v�­ao�0 �°vBq¤­®«yz{xy´X5I­a�Exy��q¤µ|v�z�x�q¤��� �Â±«yoXq¤«�oa�Eµ��g���¬��xyo�0 ²yz��Zoaxy��z��Exyv�� 9 Õ�Â±�<z{�<¶yµ|o'q|q � ­a�E�Z¶y�{o�q¤oB�,ty��q<«yz�´E«�oaµ(²�z��Zoaxy��z��Ex�vB� 9 Õ�Â±�
v�µ�o-\Eo�µ��°¶4�8�Eµ��{���yxy²�oaµ|��q¤�8�I²N�O� xy²yoao�²×�y�Z�E��q¯z�x�q|oaµ|o���q|z�xy´<Ú©�yo���q|z��Exy�¯­iv�x�t@o¿��«y�æª¬xXq¤� t4oI��íD�5y é.������ î���z�ê�ìK�Cé�����z'�p�°oav�xyz�x�´
q|«�vBq�q¤«�oaµ|oZ­ivBxyxy��q"o'ÖIz{��q v�x��Ë�|z{xy´E��oB�O´Eoaxyo�µ¤v��<0 ¶y��µ|¶@�E�|o<q|«yoa�Eµ�oa�÷�Eµ"v��{´E��0µ|z�q¤«y�u���Eµ�v�xy��ªVo�µ|z{xy´Xq¤«yo�� P v��{q|«y�E�y´�«�z�x��|¶@oa­az�w�­<­av��|o��a�Nq|«yo.v�xy��ªVo�µs�+vi�et@o<v�\Bv�z���v�ty��osq|«yµ|�E��´E«é����cí�êV�°o'q¤«y�8²y�¤�'�LÕ��Eµ±o'Ö�v��Z¶y��oB�y­a��xy�|z{²yoaµ±q¤«�o �eÌ@Í4�æÑ6Óï¹pÓ>}�~>Ó³��@ ��Ñ6ÌÀ�Ä~>�M��b

¡ ì�¢.z�î�é��MíDy é�ì î�	 �å» é�î��yé£w�z�ëul �Gr�
Kí¤��é.���uíD¥Iz9���5�~é��.y{z�îcëqw�¦-ì�w ë��Rz\��z�w � � ëtì î��¨§(©~ªo�lsrlîRí�î«z-ym¬�ë��®­
� xg�Ex�o°²yz{�°o�xy�|z{�Ex×�pq¤«�z���¶yµ|��ty��o���z���oivB����B(q¤�ety�yz{��²Øv���oaÚ©�yo�xy­aoXz{xy�|z{²yo�ò �Oª¯o°t@oa´Ez{xØª¬z�q¤« v�|z{xy´E�{o�0 ���8�<t4���¯ª¯�Eµ|²×�Vv�xy² o'Ö8q|oaxy² q¤«yz{�<ªV�Eµ�² t�� v�²�²yz�xy´^��xyo
���8�<t@�E�±vBq°vlq¤z{�°oB���|�Ëq¤«�vBq�oav�­®«���8�<t@�E�,z{��v�xØv�²y�Zz����¤v�ty�{o<�|��­a­ao��|���Eµ �B�¯q|«yo�¶yµ|o�\Iz{�E�y�s���I�(t4�E�â�J� xË«yz�´�«yoaµs²yz{�°o�xy�|z{�Exy���×«y�æªVo�\Eo�µa�

ty�yz{��²yz{xy´�vBx ò:0ývB²y�°z{�|�|v�ty��oL­a��x�w�´E�yµ|vBq¤z{�Ex.z���«yz�´E«��{� xy�Ex�q¤µ�z}\8z½v��â��Õ�z�´E��µ|oL�¿z{��������q¤µ|vBq¤o��Äq|«yo±¶yµ|��ty��o��HBz{qZz{�Z¶@�E���|z�t���o�q¤�gv�­a­�z�²yo�x©q¤v������ ­��Exy��q|µ|�y­'q�3�²yo���o�­�q|�q5¯ª¬«�z�­®«Æ­av�xyxy�Bq+t@oewy����o�² z{xÆvBx©� vB²y�°z{�|�|v�ty��o�>v���«yz��ExN�,Â±«yo@b��Ex�q¤µ�z}\8z½vB��z{q �°¯�µ|�Ety�{oa�Gt�vB�|z�­av������.v��~Þ©�qB�z��/z�q¯¶@�E���|z�t���o±q¤�(v�\��Ez�²°�|�y­®«+²yo���o�­�q¤�����Eµ¯v�µ�o
q¤«�o���z{xyo�\8z{q¤v�ty�{o�±

ù �O�©Ì@ÑÒ�M� ²6b ³�´gí.�qì î�w�í�î.µ°��°.} ä¶ � �·�L°�� jt��h�r*j{��h-r�p�r�jt|=s�¸]s ���us�jÔ�J�R|�p m �th�¥ suw:��p]|~¥ ���}�<��v�r��Xhqn!st�[� m �th]e ¬
¹ ÿ�ú�ùXà�øOú»º øOò�õ�û�ô�ð
¶ x§o'ÖI­�oa���{oax�q
z�x�q|µ|�8²y�y­�q|z��Ex q|� ���8�<t@�E��z{­l²��8x�v��Zz�­��ez{�Ë� £�� ä ÉÈv�xy��q|«yoaµ
µ�o���oaµ�oaxy­�o z{�Ë� £�Ü ä �GÂ±«yo­a��xyxyoa­'q¤z{�Exy�et4o'q ªVo�oax2���8�<t@�E�{z�­Ë²��8x�v��Zz�­���vBxy²¦���Eµ��+vB���½v�x�´E��v�´Eo��ev�µ|oØo'ÖI¶y�{�Eµ|o�² z�xå� £ ä ��Â±«yoo'Ö8q|oaxy��z}\Eo�v�xy² t4oav���q|z{���y�¹q|«yoa�Eµ�� �������8�<t@�E��z{­����8��q|oa�Z�°ª¬z{q|« v�²y²yz�q¤z���x�v��±v��{´Eoat�µ¤v�z{­X��q|µ|�y­'q¤�yµ�o�z{�
o'ÖI¶@�E�|z�q¤o�²gz�xÆ��°.¼ ä � 9 �8�<t@�E��z{­.���8��q|oa�Z�<­iv�x t4oZ�y��oa²gq|��µ�oa¶yµ�oa�|o�x�q.��q¤«�oaµ�q¤�E¶@�E����´Ez�­av���²��8x�vB�°z{­iv��

�



U

φ

φ
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Õ�z{´E�yµ|o½¼8B Â±«�o ÆV�yµ�q|z��10�È�o�²y���yx�²[0ýn×�8xy²y�Ex�q|«yoa��µ|oa�e� � x�q¤«yz{� ­iv���o��^» � · è �Ëv�xy² 	 �  P ¥"£E¢®�E�'¢ P ¥"£E¢i¥"£Ò�'É P ��¢i£Ò��¢ P ��¢®�E�'¢ P ��¢a¥ £Ò��É P £E¢a£Ò�'¢ P £�¢®���'¢ P £E¢i¥"£Ò��¨©�
���8��q¤oa�Z�Ã\Iz�v¹q¤«yogë��Rz-�-y�í��.��î�é.y ì�ê¾��íD�5y é.� ì�w-y.É±v�¶y¶�µ|��v�­®«yv�ty��o/o�Ö�¶@�E��z{q¤z{�Exy�p­av�x t@o����E�yxy²"z�x°��ÇE�I��£O¿ ä �
À ÁÃÂshahi\^haR<YÅÄ*\�Æ,[Zd R Æ�R
¶ ÊE�8~â~>ÐÄ~�}yÑ"}�Ðp�æÌ��g}��æÌ@Í P Æ ¶ �/z{�/v"­��Ex�q¤z{x8���E�y�/q¤µ¤vBxy�����Eµ��+v6q¤z���x � B�r(Ã ¥ i¡ q|«�vBqL­a�E�Z�<��q|oa��ª¬z{q|«v��{�N�|«�z{�³q&�+vB¶y�§ó q|«�vBq¬z���� �ÈÇ ä Ý P }À� � ä Ý Ç?� P }À�
���Eµ¬v�x���²�$�»§v�xy²e}U$lr Ã �/Õ��Eµ±o�ÖyvB�°¶y�{o��y­���oav�µ|���E��v��{�N��«yz{�³q¬�°v�¶y�&v�µ�os­aoa�{���y��v�µ±v��Iq¤�E�°vBq®vI�

© ÑÒÌÀ��Ì@ÔiÓ³�ÒÓ>Ì@ÍÊÉ b ³�Ë � ��ë{ì�w�¦>Ì�z9��� � î��D¦ÎÍÎ��î��Mí�î.µ+�*¿ ä� BIr Ã ¥  ¡ suw-��nqh!�u�¨v�� ��|?�8v8j2p]¥��8j2p�rUs}�O��r���p]rX� �Usu�§j{��h�|�hÝsuwgw�p�¥(h¢�XrXs�j2h-w�v m w�h]j 	º� » ��r��(�¥��q�¤k B�r 
 ¥4Ç r w�p�j{���[j � ��p]|?��r�� }U$lr Ã � ��r��o��r�� ²�$�»O�
� P }À� ÝÆ� k » } Þ 
 "8Ý ¿

©"ÑÒÌ×Ì��!b ÆV�E�<t�z�xyo�npoa�Z�°v
£sª¬z�q¤«�q¤«yo�µ�oaÚ©�yz�µ�oa�Zoax�q¬q¤«�v6q � ­a���°�<�Iq¤oa�±ª¬z�q¤«
�|«yz��³q¤��� ¬
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¶�v�µ�q|z�­���o<ª¬z{q|«¤\�oa�{�I­�z{q �¼£RZ�Ç��°Â±«�o � É®�(¶�v�µ�q¤z�­���o.­'�I­���o��"q|«yµ|�E��´E«Øq|«yµ|o�o��q®vBq|oa���å� Éy}®�Ò�L� Éy�>��v�x�² � É�Ê��Ò� ¶ � Éy}®�<¶�v�µ�q|z�­���oZ�°��\Eo��<�Exyo°�yxyz�q q|��q¤«yo¨��ìX�D�Mëâ��vBxy²
t@oa­��E�Zoa��v � Éy�>�Ò� ¶ � Éy�B�"¶�vBµ�q¤z{­a�{o(µ|o��+vBz�xy�¿ª¬«�oaµ|o.z�qsz����pv�xy²^t@oa­��E�Zoa�\� É�Ê��Ò�pvBxy²Ëv�9ÉÀÊ��Z¶yv�µ�q|z�­a�{oXµ|o��+vBz�xy�"ª¬«yoaµ�oez�q.z����/ty��q�t@oa­a���°o���vP� Éy}®�Ò�gÂ±«©�y���Lq|«yo�� É®�Z¶�v�µ�q¤z{­a��oo��No�­�q|z}\Eo��{�
�Z��\Eoa�¬�Ex�o"��xyz{q¬o�\Eoaµ���q¤«yµ�oao�q¤z{�°o�z{x�q¤oaµ1\Bv������� �,v£� É®�¿¶yv�µ�q|z�­a�{o�­a������z{²yoa�¯ª¬z{q¤«ev¨�q`��&¶�v�µ�q¤z�­���oB�yz{q±z{�¬v�xyxyz{«yz���vBq¤o�²×�

b&��q¤z{­ao¹q¤«yvBqi�©��q¤v�µ�q|z�xy´s��µ��E�åq¤«�o&z{xyz{q|z½v��8­a��x�w�´E�yµ|vBq¤z{�Ex�z�xZÕ�z{´E�yµ|os£�Ç��Eq¤«yo¬q¤z{�°o��/vBq�ª¬«yz{­®«°q¤«�o� ²®��¶�v�µ�q¤z{­a��o¿��q¤µ�zuÞBoa�±q¤«yo �q`��&���Eµ���¶@�Òª¯oaµ����B��q ª¯�y�
æ�xyo�­a��x�\�oaxyz{oax�q¬ª¹vi�°��� \8z�����v���z}­az{xy´ ­�oa�{���y��v�µVvB��q¤�E�°vBq¤v z��Lq¤«yµ��E�y´E«Xv<�|¶�v�­�o�q|z��Zo¿²yz�v�´Eµ¤vB�°���i� �}%$ r Ã �Äq¤«�oaxg���Eµ v��{�i²U$ » vBxy²_�L$§¾¬�¹²�o�w�xyo+Ü  Ý � �  P }À��Ý��
Â±«yo�xgq¤«yo{� �C£�0 ²yz��Zoax��|z���x�v���°vBq¤µ�z�Ö£î � c Ü  Ý Þ  �� ñÝ¨� Ã j z��&­ivB����o�²eq|«yo<Ô��Ä}�ÊE���ÒÓt�g�y��Ó�}yÏÀÑ6}X� ª¬z{q|«�z{xyz{q|z½v��×­��Exy²yz�q¤z{�Exy�¬}×�g� ��» �C·�Eµ¬¾¬�Äq|«yoaxeq¤«yz{��z{��v�°]0 ²�z��Zoaxy��z��Ex�vB�×v�µ�µ¤vi�
�|�y­®«lv���z{xlÕ�z{´E�yµ�o.£�Üy� 9 ���°o'q¤z��Zoa�±q|«yo(vBµ|µ|�æª2�B��q¤z{�°o¶@�Ez�x�q¤���y¶�ª¹vBµ|²y���Ov�xy²^�|���°o'q¤z��Zoa�&²y�æª¬x�ª¹vBµ|²y���(Õ��Eµ�o'Ö�v��Z¶y��oB�×Õ�z{´E�yµ|o ¿Xz��¿v+�|¶yv�­ao'q¤z��Zo(²�z½v�´Eµ|v��

���Eµ¹q|«yo�b�oivBµ|oa��q b&oaz{´E«©t4�E��µvä@æñç v���q¤���+vBq|�Ex×�ÆVoa�{���y��v�µ±v���q|�E�°vBq®v.v�µ�o�v�¶y¶yµ���v�­®«yo�²���µ��E����o�\Eo�µ¤v���²yz{µ|oa­'q¤z{�Exy�qB
£E�g© ��@OÔiÓ>Ê�Ô�©¿�8Ñ6Ôa���8Ê��ÒÓ ¹@��b�ÆVo��������½v�µ¯v���q|�E�+v6q®v"v�µ|o����|oa²Xq|�<�Z�I²yo��4��¶�vBq|z½v��{�{�.o�ÖIq|oaxy²�oa²e¶y«��I�20
z{­iv��Ä���8��q|oa�Z�a��z�xËv��+vBxyxyoaµ�vBx�v�����´E�E�y�¿q|�
¶�v�µ�q|z½v���²yzÔ�No�µ|oax�q|z½v��,o�Ú©��vBq¤z{�Exy���J� xØv
��oaxy��o��iÆ ¶

£�Ç



-5 -1-2-3-4-6 1

[ [ [ [ [ [ [ [ [ [ [ [\ \ \ \ \ \ \ \ \ \ \ \
0 2 3 4 5 6

[ \-5 -1-2-3-4-6 1

[ [ [ [ [ [ [ [ [ [ [ [] ] ] ] ] ] ] ] ] ] \ \
0 2 3 4 5 6

[ ]-5 -1-2-3-4-6 1

[ [ [ [ [ [ [ [ [ [ [ [^ ^ ^ ^ ^ ^ ^ ^ ^ ^ \ \
0 2 3 4 5 6

[ ^-5 -1-2-3-4-6 1

[ [ [ [ [ [ [ [ [ [ [ [_ _ _ _ _ _ _ _ _ _ _ _
0 2 3 4 5 6

[ _-5 -1-2-3-4-6 1

[ [ [ [ [ [ [ [ [ [ [ [` ` ` ` ` ` ` ` ` ` ` `
0 2 3 4 5 6

[ `-5 -1-2-3-4-6 1

[ [ [ [ [ [ [ [ [ [ [ [a a a a a a a a a a a a
0 2 3 4 5 6

[ a
bcedf

g6h.ikjml
ÕÄz�´E�yµ�o.£�ÜXB ¶ �|­®«�oa�°vBq¤z{­s�|¶�v�­�o�q|z��Zo"²�z½v�´Eµ|v��e�

v�µ�oJ3�q|��q®vB���{�°²yz{�|­aµ�o�q|zu­ao�²65¾¯n9po��a�Í� x�v�¯n9po±�yq¤z{�°oB���|¶yv�­aoB�4vBxy²�q¤«yo����8­ivB�N��q¤vBq¤o�z{x����Eµ|�°vBq|z��Exv�µ�o�v����N­a�Ex�q¤z{x©�y�E�y���{��¶�vBµ¤v��Zo�q|oaµ|z}­ao�²×��ª¬«yz{��osz�xev Æ ¶ �ÀvB���4q|«yoa��o Ú©��vBx©q|z{q|z�oa�&v�µ�os²yz���­aµ�o�q¤oB�
Õ��Eµ o'Ö�v��Z¶y��oB�,z�x�¬8é.��ëtì�ê-��z-��¬�� z�w�z-�-¢�ì î���Æ ¶ �|�y­®« v��qo�Ö�v��Z¶y��o�ÜE«×�,q|«yoX­ao����{�y�½v�µ"v��Iq¤�E�°vBq¤��x
��z��<�y��vBq¤o��(q¤«�oez{x�q¤oaµ|v�­�q|z��Ex¼�B�¿¶�vBµ�q¤z{­a�{oa�a� ¶ ��q¤oaµ�x�vBq|oa�{����q¤«yo
�½v6q|q¤z{­aoXo���o��°o�x©q|� P 3�­ao�������5 �(z{x vÆ ¶ ­av�x¼t@o°q¤«��E�y´E«�q.���&vB�<z��Z�°��tyz��{o�vBq¤�E�Z�"���&vl­aµ��I��q®v��¯�½vBq�q¤z{­ao�É,q|«yoX�{�I­av��/�+v�¶ k q¤«�oax²yo��|­�µ|z�t@oa�¬q¤«�o�3�¶y«��8�|z{­a�q5Àt��Xª¬«yz{­®«eq|«yoa��o(v6q¤�E�Z�±z�x�q¤o�µ¤v�­'qi�

°I�Ýü Ì��g�ÄÐO�æ}I�ÒÓ>Ì@Í¤©��©ÑBÔ����IÊ��æÓï¹@��bLo/v�­®«°���i3�­ao����{�q5�z�x°v�Æ ¶ ­av�x°t@o¬q¤«y�E��´E«�q¯�B�pv��¯v"�Zz�x�z½vBq|�yµ|o­��E�°¶���q¤o�µa��ª¬«y���|o"�°o��°�Eµ��+z{�¹�|�Z�|�°v��{�4q¤«yvBq¬z{q±z{�¹�Exy���X­av�¶�v�ty�{os������q|�Eµ|z{xy´Zv���z�xy´���o����I�(t4�E�
��µ��E�#q¤«yoVv���¶�«�v�t@o�qÄr��ÄÂ±«yo��|o±­��E�°¶���q¤o�µ|��z{x�q¤oaµ|v�­�q�ª¬z{q|«(�Ex�o¹v�xy�Bq¤«yo�µa��v�x�²(oivB­®«.o'ÖIoa­���q¤o��/v�xz{²yoax�q¤z{­iv��I¶yµ|��´Eµ¤v��e��­®«yv�xy´Ez{xy´sz{q|�,�°o��°��µ��"��q¤vBq¤o±z{x.µ|oa��¶4��xy�|o±q¤��q|«yo±��q¤vBq¤o������@z{q|�,z��Z�°o�²yz½v6q¤oxyo�z�´E«©t@�E�yµ��a��Â±«�oV���8­ivB���+v�¶ k q|«yoax(²yoa��­aµ|z{t4o��Äq|«yoV¶yµ��E´Eµ|v��2o'ÖIoa­���q¤o�².t��(oav�­®«<­ao����â�ÄÂ±«©�y����vÆ ¶ ­av�x�t4o���oaoax(v��Ov¹�Z�I²yo������I�°v��|��z}\Eo��{��¶�v�µ|v����{oa�6­a�E�Z¶y��q¤vBq¤z{�Ex×��Õ��Eµ×o'Ö�v��Z¶y�{o��iq¤«�oL¶yv�µ�q|z�­a�{o�0¶yµ�oa��oaµ~\8z{xy´yÆ ¶ ���6o�Ö�v��Z¶y��o�ÜE« ­iv�x t4oZ�|o�oaxgv��(ve�+vB­®«yz�xyo.���Eµ�o�x8���°o�µ¤vBq|z�xy´
q¤«yoZ¶@�Òª¯oaµ�����Vq ªV�y�FQ�oivBx©ª¬«�z���oB��q¤«�ooÆ ¶ z{xro�Ö�v��°¶���o ÜE´�¶@oaµ����Eµ|�Z�(vBx z�x�wyxyz{q|o�0 ¶�µ|oa­�z���z��Ex v�µ|z�q¤«y�Zo�q|z�­
�E¶@oaµ|vBq¤z{�Ex P �(�y�{q|z�¶y�{z�­iv6q¤z���x°t��sAIç��'�

Ç�� k @Ã�^��Ì@~âÓ>Êr> @OÍO}c� Ó>Ê�Ôut ü Ì ��ÓâÍOÏè©��©Ñ6Ôa���8Ê��ÒÓï¹@��b�� � P r(Ã�¢�ä"��z�� v�²��8x�v��Zz�­av��/���8��q|oa�e�
q|«yoax � BVr Ã ¥  ¡ z{�°vBx o�xy²y�E�Z�Eµ|¶�«yz����È����q|«yz���²��8x�vB�°z{­iv��±���I��q¤o����%� ��vØ��oaÚ©�yo�xy­ao^}§�� �i�i��¢®Ü87�ç�¢®Ü�ãæ¢®Ü�ç�¢i�i�a� ä z{�Lq|«y�E�y´E«�qV���pv��Vv 3 q¤z{­�Þ�oaµLq®v�¶@o�5©­��Ex�q®v�z{xyz�xy´"�|���°o&�°o��|�|v�´Eo��©q¤«�oax � P }À�z{�(v�ªVvi� ���¢3 o�xy­a�8²yz�x�´X5�q|«yz�� �°o��|�|v�´Eo��Ä���Eµ q|«yo+²�v6q®v�­��E�°¶�µ|oa���|z{�Ex×�,o�µ|µ|��µ(²yo'q¤oa­'q¤z{�Ex×�,o�µ|µ|��µ
­��Eµ|µ�oa­�q|z��ExN�@��µ&o�xy­aµ��8¶�q¤z{�Ex×�:� x�q|«yz��¬­��Ex�q¤o'Ö8qa�4q¤«�o �{z�xyoav�µ±­ao��������½v�µ¬v��Iq¤�E�°vBq®v.���8o,Ö�v��Z¶y�{oÂÜ�­v�µ�os�|�E�Zo�q|z��Zoa�±­av����{oa²Wê�í�îR¢�íD� � ë{ì�í�î�é.�nz�îRê�í���z-� w'�

Üy�,> @OÍO}c� Ó>ÊE}�~ k @pÔ��æ�M� ÔF©��©Ñ6Ôa���8Ê��ÒÓ ¹4��b P r Ã ¢ � �"z��(v�²yz{�|­�µ|o�q|o�0�q¤z��Zo�q¤�E¶@�E����´Ez�­av��,²��8x�v��ZzÔ0­av��¯���8��q¤o������|�lz�q �°v�ÞBoa�<��oaxy��o+q¤�eq¤µ��Ëq|��­®«�v�µ|v�­�q|oaµ�zu­ao°z{q|�"w�ÖIo�²¼¶4�Ez{x�q¤�a�Ä¶4o�µ|z{�I²yz{­�¶4�Ez{x�q¤�a�
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aÕ�z{´E�yµ|o.£�Y[B ¶ xyoiv�µ�oa��q~0 x�oaz�´�«8t@�E�yµ��y�Exyo�0 ²yz{�°o�xy�|z{�Ex�v��6Æ ¶ �
vBq�q¤µ|v�­�q|�Eµ|���yz�xC\Bv�µ|z�v�x�q±�Zoiv����yµ|o��a�Ào�q|­��

� �¯» �¡·2�Eµs¾¬�¯q|«yoax � z���­av����{oa²ØveÌ@ÍO�&ð���Ó{� �IÍ�ÔiÓ�Ì@Í�}�~sÊE�8~>~âÐ�~�}yÑ�}yÐO�æÌ��g}I�æÌ@ÍL��� �¯» �¡·��q¤«�oax¼ªVo�­av�x v��|���y�Zo�	 � � ¥��±���.) ä �Lv�xy² q¤«�o����8­iv��/�°v�¶ q®v�ÞBoa�<q|«yoX���Eµ|� k B�rwv 7��yxzx /y{ ¥4Ç r��
Â±«yo�x � z{�/­iv��{��oa²Zv�� � ÌXð¤ÔiÓ{�O�M� P �Eµ��ÄÓ>~>}��i�8ÑÒ}�~â��Æ ¶ �IvBxy²|�gv�xy²�) v�µ�o&z�q¤�/~�������ÑÒ}c�ÄÓ>Ð�Ô�v�x�²°Ñ6Ó�Ï4�@�ÑÒ}c��ÓâÐ�Ô��� �@» �§¾¬��q¤«yo�x�ª¯o¬­iv�xZv����|�y�Zo�	§�Û�������.) ä �©v�xy².q|«yo±���8­iv��8�°v�¶<q®v�ÞBoa�,q|«yo¹���Eµ|� k B�rwv ã"xzx /y{ ¥4Çr���Â±«yo�x � z��±­ivB����o�²ev�Ì@ÍO�&ð®ÔiÓt�O�[� P �Eµ¬Ð�ÍÄÓ>~>}I�æ�©Ñ6}y~���Æ ¶ �Àv�xy²U) z{�±z{q|�±Ñ6}X�ÄÓ>ÐÄÔB��ÂÄ�Z�|z{�°¶y�{z{�³��q¤«�o²yz{�|­a���|�|z{�Ex×�yª¯o"ª¬z{���4�|�E�Zo�q|z��Zoa�Vq|µ|oiv6q���xyo�0 �|z�²�oa²�Æ ¶ vB�¹q ªV��0 �|z{²yoa²FÆ ¶ �yª¬z{q|«?�¼�¦���� �Í)2�}� �å£E��q|«yoax � z��¬�¤vBz�²
q¤�Zt4o"v+ÍO�©}yÑÒ�8Ô���ÍO�8Ó>Ï@�N��Ì@ÐOÑ�Æ ¶ P �|o�o<Õ�z{´E�yµ|o.£�YE�'�LÂ±«yµ|���y´E«
�|��z{q®vBty��o°µ|oa­��I²�z�xy´y�?é�îR� Æ ¶ ­iv�x¼t@o�µ|o�¶yµ|o��|o�x©q|oa² t©� vlxyoivBµ|oa��q�xyoaz{´E«©t4���yµ�Æ ¶ �ÄÂÄ�Ët@oX¶yµ�oa­az{�|oB��|��¶y¶4���|oØ»È� ·��%npo�qô; � �~�
	��¿��	 ä � )Ø��� �S£E��v�x�²Òt � r > ��vBxy² ²yo'w�xyoØq¤«yoØ�+vB¶�ºBEr Ã ¥4Ç t Ã t©�
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P Â±«�z��¿z{��­av����{oa²�v+��Ó>Ï@�O�©Ñe��Ì � �©Ñ���Ñ6�8Ôa�8Í4�i}��ÒÓ�Ì4Í/�?� ��»§�2¾¬���|o'qp� � �+v�xy²�¶@oaµ����Eµ|�óvZ�|z��Zz���v�µ­a��xy��q|µ|�y­'q¤z���xÀ�'�/Â±«yo�x�z�q¬z��±xy��q¬«yv�µ|²
q¤� \Eo�µ|z��³��B
© ÑÒÌÀ��Ì@ÔiÓ³�ÒÓ>Ì@Í�� b
d&e ��B�r(Ã+¥4Ç tLÃ suw-� m s �qhqn]jtstp]r � ��r�� ä Ç � � � Ç ä > e
�8e ¶ ��� B�r<� ¥ Í¡ suw?��r&�ôn�h��}�¨v�� ��|g�8vXj�p]¥��8j2p]r � j{��h!rWjt��h�|�h�h��[suw�jtwÝ�(v�rXs��8vMhlnqh��}�¨v�� ��|g�8v8j2p]¥��8j2p�r�� B�t � ¥  ¡ w�p j{���8j ��ÈÇ � �}� Ç-�Ýe
£A��v�w � jt��hl���8r���¥ stn����6w2�8wqj2h�¥ P r(Ã�¢ � � s}w:suw�p�¥(p]|��R�XsïnÂj2p�j{��hÂ���Xrc��¥�sïn����Rw2�8w�j�h�¥ P t/ÃÀ¢ �� � e
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õVoa­av��y��os���pq¤«yz{�a�8ªVo�ª¬z{���@v��|���y�Zo¿��µ|�E�¡xy�æª§�Ex+q|«�vBq¬vB���À�Exyo�0 ²yz{�°o�xy�|z{�Ex�v���Æ ¶ v�µ�o¿���Ox�oiv�µ�oa��q10xyo�z�´E«©t@�E�yµ¹q �8¶4oB�À�yxy��o��|�±q¤«�o"­��Ex�q¤µ|v�µ���z{�±o'ÖI¶y�{z�­az�q¤���+��¶4o�­az{wyoa²×�
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ø o �|væ� � z��&ÔiÐOÑ�ÿa�8Ê��ÒÓï¹@�°z{� � P r(Ã8�L�¦r(Ã��Íø o �|væ� � z��¹Î�ÍÄÓ³�æ�&ð|�iÌcð|Ì@Í���z�� � 7�ç  Ò}N¨.z��¬v.w�xyz�q¤o��|o'q���Eµ¬v�x���}U$^r(Ã��
Â±«yo&ÐÄÍ�Óï� ÌÀÑ�� �g�©}�ÔiÐOÑÒ�(z��Äq¤«yo±¶yµ��Et�v�t�z���z�q �"�°oav��|�yµ�o1�<�Ex.r Ã �|�sq¤«�v6qi�E���Eµ�vBx©�(�|�yt��|o�qÍ	�� »

ª¬z{q|«����
	���� 	 ä �Àv�x�²�v�x�� � $�r�
p�yq|«yo�­��8��z{xy²yoaµ±��o�q D �FE «�v��¬¶yµ��Et�v�t�z���z�q �+� 78> �
© ÑÒÌÀ��Ì@ÔiÓ³�ÒÓ>Ì@Í�� b
d&e ¶ �i�Ls}w:�XrXs¨j�h��~j2p3��p]r�h � j{��h!rHs�j�suw:w�v�|u�qhqn�j{s�¸]h]e
�8e ¶ �i�Ls}w:w�v�|}�qhqn]jts ¸�h � j{��h!r_jt��h�v�rXsu��p�|=¥ ¥(h���w�v�|�h-suw?�1�{s}r�¸���|=s ��r�j~e

©"ÑÒÌ×Ì��!b P £æ� 9 oao+� £�� ä � P °E� 9 o�oX�*¿ ä � ¬
� � � z{�¬xy��q&�|�yµ³Ù�oa­'q¤z}\�o��Àq¤«yo�x�q|«yoaµ�o(v�µ�o��|�E�Zo ­��Ex�w�´��yµ¤vBq|z��Ex��&}H$^r(ÃX���y­®«�q|«�vBq � 7�ç  Ò}N¨"�}�y�Â±«yo��|o±v�µ�oV���E�°o'q¤z{�°o�� P ¶4�8o�q|z�­av������y�N­av����{oa²"ÏÀ}yÑ����8Í6ð¤Ì��{ð=ª��O�IÍ�­a�Ex�wy´E�yµ¤v6q¤z���xy� P �|z{xy­ao/q¤«yo'�(­av�x(��xy�{�

�8­a­a��µ�v6q±q¤«yoHö�t@oa´Ez{xyxyz{xy´.����q¤z��Zoq÷��'�
© ÑÒÌÀ��Ì@ÔiÓ³�ÒÓ>Ì@Í��Rb
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