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���¿ÖIÜâè;Ò§Ô��\Ö'×gÚ���Ò�Ó4Ô�ßIØ%×�Ø%Ý�Ô<ÜãÒ��5ÔSÙ�ÒâÖI×AÖSÞ	��Ú;Ò§Ô��\Ö'×gÚ��;ë4È�×�
�ãÉ�ÊIËaÌIÍ�Î]Ï/Ê]Ð¯Ñ[Ò�Ó4Ô	ÛgÖ'Üãè:Ò��
Ô��\ÖI×gÚ ä ÒãÙ å 
�Ù�Ý�Ò§ÔS×¯ß'ÜãØ<ÓPë��]Ø�Ø��¿ÒâßIà¯Ý�Ø � ë���ØYÔIÓ�Ó à��\Ø å Ø%Ý�ØÇÙ å ÔSÙ�Ø<ÔIÕ å Ø<Ú:ßIØ\Ö<Þ
Ø<Ô'Õ å Ù�Ý�Ò�Ô<×¯ßIÜâØ å Ô'Ó�ÜãØ%×�ßIÙ å � Ô<×gÚ�Ú;Ø��g×¯Ø\Ù å ØÇÉ����PÍ�Ï���������ÖSÞ�Ô_ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ�Ù�Ö �RØÙ å Ø�Ù�ÖIÙ�ÔSÜJÜâØ%×¯ßIÙ å ÖSÞ4ÒâÙ�ÓfØ%ç:ÛgÖ]Ó Ø5Ú_Ø<Ú;ß'Ø<Ónë

�¿ÒâßIà¯Ý�Ø �"!$# å Ø �&% ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ¯Ó ä ÒâÙ å�' Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ónë4È�ÜâÜ å Ô&(]Ø�ÛgØ%Ý�Ò)�\Ø%Ù�Ø�Ý+*�Ø�ç¯ÕnØ�Û¯ÙÞóÖ'Ý[Ù å Ø�Ý�Ø�ßIà¯Ü§ÔSÝ å Ø%ç�ÔSßIÖ'×-, ä[å Ò§Õ åYå Ô'Ó ÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý ' ë
È�ÛgÖIÜãè:Ò�Ô��\ÖI× ÚuÒ§Ó4Ï/Í�Ð¯Í�Ï/ÎIËIéóÖIÝ�ÊnÉ��!Í�Ï/ÎIË¤ê0Ò�./ÒâÙ å ÔIÓ-�\Òâ×�ÛgØ%Ý�Ò)�\Ø%Ù�Ø�Ý ä ÒâÙ å Ý�Ø5Ó ÛgØ<ÕnÙÙ�ÖAÔSÜãÜJÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ¯Ó ä ÒãÙ å Ù å Ø�Ó�Ô��\Ø�×:à��/�gØ%ÝfÖ<Þ-Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ónë[é # å Ø�àgÓ Ø�Ö<Þ-Ù å Ø�Ù�Ø%Ý0���ÖIÛ¯Ù�Ò��YÔ<Ü1��ÕnÖ"�\Ø5Ó¢ÞóÝ�Ö"� Ù å Ø2�\Òâ×¯Ò��/à���ÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý/Û¯Ý�Ö3�¯ÜãØ4� ä ÒâÙ å ÛgÖIÜâè]Ö"�\Òâ×¯Ö]Ó�,

Ú;Ò§Ó�Õnà Ó�Ó Ø5Ú5�gØ%ÜâÖ ä ë>ê�È*ÛgÖIÜãè:Ò�Ô��\ÖI× ÚFÒ§Ó�Ï/Î�6'Í�Ï/ÎIË;Ò7.�ÒâÙ å ÔIÓ[Ù å Ø8�YÔ<ç;Ò)�Çà9�W×:à����gØ%Ý
Ö<Þ-Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ó ä ÒãÙ å Ý�Ø5Ó ÛgØ<ÕnÙ[Ù�ÖAÔSÜãÜJÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ¯Ó4ÖSÞGÙ å Ø�Ó�Ô��\Ø�ÛgØ%Ý�Ò��\Ø�Ù�Ø%Ý�ë-:�Òã×¯Ò)�YÔSÜÛgÖIÜâè;Ò§Ô��\Ö'×gÚ¯Ó�ÔSÝ�ØYàgÓ}ØnÞóà¯Ü�Òã×¬Ù å ØFÓ ÖIÜâà¯Ù�ÒâÖI×¬Ù�Ö�Ú:Ö"�YÔ<Òã×¬Ú;Ø5ÕnÖ"�\ÛgÖ Ó ÒãÙ�ÒãÖ'×�Û¯Ý�Ö3�¯ÜãØ4�YÓ
Òâ× Ó�ÕnÒâØ%×;Ù�Ò��0ÕYÕnÖ3�\Û¯à¯Ù�ÔSÙ�ÒãÖI× é!Ó Ø%Ø<;>=&?[ÞóÖIÝ�ÔS× ÒãÜâÜãàgÓ}Ù�Ý�ÔSÙ�ÒâÖI×
ÖSÞ/Ù å Ø�àgÓ}Ø�ÖSÞAÚ:Ö"�YÔ<Òã×Ú;Ø5ÕnÖ"�\ÛgÖ Ó ÒãÙ�ÒãÖ'×\Òã×�ÕnÖ'×<æ�à¯×gÕnÙ�ÒãÖ'× ä ÒâÙ å Ù�Ý�Ò�Ô<×¯ßIà¯Ü§ÔSÙ�ÒãÖI× Óªê�ë@ Ö'Ù�ØfÙ å ÔSÙGÙ å Ø%Ý�Ø�ÔSÝ�Ø % ÖIÙ å Ø%Ý-ÛgÖ Ó�Ó Ò)�¯ÒãÜâÒãÙ�ÒãØ<Ó ! ä Ø7ÕnÖIà¯Ü§ÚA�YÔ<ç;Ò)�\Ò��PØÙ å Ø�ÛRØ�Ý�Ò��¦Ø%Ù�Ø%ÝÓ}à��:æ�Ø<ÕnÙ�Ù�ÖYÔ��gç:Ø<ÚY×;à��/�gØ%Ý[ÖSÞ�Ù�Ý�Ò�Ô<×¯ßIÜâØ<ÓB,0ÖIÝC�\Òâ×¯Ò��AÒ���Ø�Ù å Ø/×;à9���gØ%Ý[Ö<ÞfÙ�Ý�Ò§ÔS×¯ß'ÜãØ<ÓÓ}à��:æ�Ø<ÕnÙ�Ù�Ö�ÔD�gç:Ø<Ú¹ÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý%ë�Efà�Ù�Ù å Ø<Ó Ø\Û�Ý�Ö"��ÜãØ&�YÓ�ÔSÝ�Ø\Ù�Ý�Ò�(:Ò�ÔSÜ�Ô<×gÚ å Ô&(]Ø\Ù å ØÓ�Ô��\Ø�Ó}ÖIÜâà¯Ù�ÒâÖI× ! Ù å Ø�ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ\Ó å ÔSÛgØ<ÚYÜãÒ�F]ØuÔ/Ó Ù�Ò§ÕGF0ë# å Ø8�YÔ<Òã×\Ý�Ø<Ó à¯ÜâÙ�ÓfÖ<Þ4Ù å Ò§ÓfÛgÔSÛgØ%Ý�ÔSÝ�Ø !HJILKNMOQPJK�RTSVU�RXWOQK�PJU�Y[Z]\0U�^�P`_RQK !T# å Øa�YÔSç:Ò��Aà�� ×;à9���gØ%Ý-Ö<Þ-Ù�Ý�Ò§ÔS×¯ß'ÜãØ<Ó
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HJILOQY[OQPJK�RTSVU�RXWOQK�PJU�Y[ZzK�R1mnUo^�O1p�qP !Tr Ö'×gÓ Ù�Ý�àgÕnÙ�Ô<× 
 �!ÛRÖ'Üãè:Ò�Ô��\ÖI×gÚ ä ÒãÙ å�¦Òã×�ÛgØ%Ý�Ò)�\Ø%Ù�Ø�Ý%ë-é # å Ø<Ó Ø[ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ¯ÓGÔSÝ�Ø å Ø%ç¯Ô<ßIÖ'×gÓ-ÖIÝC��×¯Ø<ÔSÝ�� å Ø%ç¯Ô<ßIÖ'×gÓ �:ë>ê# å Ø<Ó}Ø\Ý�Ø5Ó à¯ÜâÙ�Ó�ÔSÝ�ØÇÝ�Ø%Ü�Ô<Ù�Ø<Ú�ÔIÓ	ÞóÖ'ÜãÜãÖ ä Ó ! ÔYÜãÖ ä Ø%Ý8�gÖIà�×gÚ�ÖI×�ÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý�Ò�Ó�Ö"�N�
Ù�ÔSÒã×�Ø<ÚÇàgÓ}Òã×¯ß �YÔSç:Ò��YÔ<Ü;ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ¯Ó�,:ÔS×gÚ\Ù å Ø%×\Ô<Ù�Ù�ÔSÒã×9�\Ø%×:Ù#Ö<ÞÙ å Ø�ÜãÖ ä Ø%ÝV�gÖIà�×gÚÒ§Ó[Ú;Ø&�\Ö'×gÓ Ù�Ý�ÔSÙ�Ø<Ú��:è\àgÓ}Òã×¯ßAÙ å Ø8�\Òâ×¯Ò��¦ÔSÜ�ÛRÖ'Üãè:Ò�Ô��\ÖI×gÚYÔ<ÜãßIÖ'Ý�ÒâÙ å ��ë:�ÖIÙ�Ò�('ÔSÙ�ÒãÖ'×FÞóÖ'Ý[Ù å Ò§ÓfÛgÔSÛgØ%Ý�Õ%Ô��\Ø ÞóÝ�Ö"� Ù å Ø�Ú;Ö"�FÔSÒã×FÚ;Ø<ÕnÖ3�\ÛgÖ]Ó ÒâÙ�ÒâÖI×\Û¯Ý�Ö"�¯ÜâØ&�
ä ÒâÙ å ÛgÖIÜãè]Ö3�\Òã×�Ö]ÓB, ä[å Ò�Õ å Ò�ÓJÔ ä[å Ö'ÜãØ�Ù�ÖIÛ�Ò�Õ[�:è�ÒãÙ�Ó Ø%ÜaÞ � Ó Ø%Ø4Ù å Ø4Ý�ØnÞóØ%Ý�Ø%×gÕnØ5Ó�ÞóÖ'Ý-Ú:Ø%Ù�Ô<ÒãÜ�ÓPë# å Ø2�FÔS×:è¬ÔSÛ¯Û�Ý�Ö]Ô'Õ å Ø<ÓÇÙ�Ö Ù å Ò§ÓÇÛ¯Ý�Ö3�¯ÜãØ4� Òâ×gÕnÜâàgÚ;Ø]��Ý�ÔS× Õ å �{ÔS× Ú � �gÖ'à¯×gÚt,�ß'Ø%×¯Ø%Ù�Ò�ÕÔ<ÜãßIÖ'Ý�ÒâÙ å �YÓ�,NF:×gÔSÛ Ó�ÔIÕ�FYÔ<ÜãßIÖ'Ý�ÒâÙ å �YÓ�,¯Ô<×gÚ�Ó}Ù�Ý�ÒâÛgØ�Ô<Üãß'ÖIÝ�ÒâÙ å �FÓnëEfØ%ÜâÖ ä , ä Ø{�¯Ý�ÒãØ��gè9Ú;Ò�Ó�ÕnàgÓ�ÓuÙ å Ò�Ó�Ú;Ö"�YÔ<Òã×�Ú;Ø5ÕnÖ"�\ÛgÖ Ó ÒãÙ�ÒãÖ'×�Û¯Ý�Ö3�¯ÜãØ&� ÔS×gÚ�Ó Ö3�\ØF:×¯Ö ä ×`Ý�Ø<Ó}à¯ÜãÙ�Ónë È�ÜâÙ å Ö'à¯ß å Ù å Ø�Ý�Ø<Ó à�ÜãÙ�Ó¦ÔSÝ�Ø ä Ø%ÜãÜ7� F:×¯Ö ä ×-, ä Ø�Û¯Ý�Ø5Ó Ø%×:ÙÇÙ å Ø&� Òã×
Ù�Ø%Ý �YÓ-Ö<ÞÛRÖ'Üãè]Ö3�\Òã×¯Ö ÓB,:ÔS× ÚFÙ å Ø<Ó}Ø�Ý�Ø<Ó}à¯ÜãÙ�Ó�ÞóÖ'ÝfÛgÖIÜâè]Ö"�\Òâ×¯Ö]Ó ä ÒãÜãÜ��\Ö'Ù�Ò)(IÔ<Ù�Ø�Ù å Ø[ÞóÖIà�Ý�YÔ<Òã×\Ý�Ø<Ó à�ÜãÙ�Ó#ÞóÖ'Ý[ÛgÖIÜãè:Ò�Ô��\ÖI× Ú¯ÓfÒã×YÙ å ØuÞóÖ'ÜãÜâÖ ä Òâ×¯ßAÓ Ø5ÕnÙ�ÒâÖI×gÓPë
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�¿ÒâßIà¯Ý�Ø %u![# å Ø �&% ÛRÖ'Üãè]Ö3�\Òã×¯Ö Ó ä ÒãÙ å�� Ó�á�àgÔ<Ý�Ø<ÓPë-È�ÜâÜ å Ô&(]Ø4ÛRØ�Ý�Ò��¦Ø%Ù�Ø%Ý �&% Ø�ç¯ÕnØ�Û¯Ù(ÞóÖIÝÖ'×¯Ø[Ó å ÔSÛgØ<Ú�ÜâÒ�F]Ø4Ô ��� � Ó�á�à ÔSÝ�ØNæ�ÖIÒâ×¯Ø<Ú	Ù�Ö�Ô %�� % Ó�á]àgÔ<Ý�Ø , ä[å Ò�Õ å	å ÔIÓ¿ÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý � i ë# å Ø¢Ñ]Ê]Ï/Î]Í�ÐYÑN� ��Ê]Ï�É¯Ê"!�Í��!Í�Ê]Ð�Én��Ê$#nË��ªÏ Ò�Ó4Ô�Ó ÛgØ<ÕnÒ§ÔSÜ0Õ%ÔIÓ}Ø�Ö<ÞßIÝ�ÔSÛ å Û ÔSÝ�Ù�ÒãÙ�ÒãÖI×�Òã×¯ßÛ¯Ý�Ö"�¯ÜâØ&�YÓ ä[å Ò§Õ å Òã×u(]ÖIÜ)(]Ø/ÛgÔSÝ�Ù�ÒãÙ�ÒãÖ'×¯Òã×¯ß�Ù å Ø}(]Ø%Ý�Ù�Ò�ÕnØ<Ó�Ö<Þ�Ô�ßIÝ�Ô<Û å Òã×:Ù�Ö�Ø<á�à ÔSÜ��{Ó Ò)�%Ø
Ó}Ø%Ù�Ó�ÔIÓfÙ�Ö �\Òã×�Ò��\Ò7�%Ø�Ù å Ø�×;à9���gØ%Ý4ÖSÞØ5Ú;ßIØ<Ó�ÕnÖI×�×¯Ø<ÕnÙ�Òã×¯ß (]Ø%Ý�Ù�Ò�ÕnØ<ÓÒã×YÚ;Ò7.0Ø%Ý�Ø%×:Ù�Ó Ø%Ù�Ónë%�×¯Ø8(]Ø%Ý�Ó ÒãÖ'×\ÖSÞ�Ù å Ø�Ú;Ö3�YÔSÒâ×YÚ;Ø<ÕnÖ3�\ÛgÖ]Ó}ÒãÙ�ÒâÖI×YÛ¯Ý�Ö"�¯ÜâØ&� Ò§Ó[ÔIÓfÞóÖIÜâÜãÖ ä Ónë
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# å Ò§ÓuÛ ÔSÛgØ%Ý�ÔSÝ�Ö]Ó Ø ä[å Ø%× ä ØAÔIÓ�F]Ø<Ú ä[å ÔSÙ ä Ö'à¯Ü�Ú å Ô<Û¯ÛgØ%×�Ò>Þ ä Ø ä ÖIÝ F]Ø5Ú ä ÒãÙ åØ<á]à¯ÒâÜ�ÔSÙ�Ø%Ý�Ô<ÜfÙ�Ý�Ò�Ô<×¯ßIÜâØ<Ó/Òã×gÓ}Ù�Ø<Ô'Ú�ÖSÞ	Ó�á]àgÔSÝ�Ø<Ónë # å Ø9Ú;Ö"�YÔ<Òã×
Ú;Ø<ÕPÖ"�\ÛgÖ]Ó}ÒãÙ�ÒãÖI×¬Û¯Ý�Ö"�N�
ÜâØ&� ä ÒãÙ å ÛgÖIÜãè]Ö3�\Òã×�Ö]Ó å ÔIÓ+�¦ÖIÙ�Ò)('ÔSÙ�ÒâÖI×/ÞóÝ�Ö3� ÛgÔ<Ý�Ô<ÜãÜãØ�Ü(ÕPÖ"�\Û¯à�Ù�ÔSÙ�ÒãÖ'× � Ù å Òâ×�FÇÖ<ÞÙ å ØÞóÖ'ÜãÜãÖ ä Òâ×¯ßAÔS×gÔ<ÜãÖ'ßIè !

Ó�á]àgÔ<Ý�Ø æ�Ö3�_Ù å ÔSÙ�×¯Ø%Ø5Ú¯ÓfÙ�Ö¦ÕnÖ"�}�Çà¯×�ÒãÕ�ÔSÙ�Ø ä ÒâÙ å ÔIÚ%æ�Ô'ÕnØ%×:Ùæ�Ö"�gÓ
 �!ÛgÖIÜâè]Ö"�\Òâ×¯Ö 
/æ�Ö3�gÓ�Ô'Ó�Ó}ÒãßI×�Ø<Ú_Ù�Ö\Ô�Û¯Ý�Ö:ÕnØ<Ó�Ó ÖIÝ
ÛgÖIÜâè]Ö"�\Òâ×¯Ö�Ø<Ú:ßIØ Ø%ç:ÛgØ%×gÓ}Ò�(]Ø�ÕnÖ"���Aà¯×¯Ò§Õ%ÔSÙ�ÒãÖ'×��gØ%Ù ä Ø�Ø%×�æ�Ö"� Ó Òâ×�Ú:Ò�.0Ø%Ý�Ø�×;ÙÛ¯Ý�Ö:ÕnØ<Ó�Ó ÖIÝ�Ó

�¿ÒâßIà¯Ý�Ø WN! È Ó ÖIÜâà¯Ù�ÒâÖI×YÖSÞGÙ å Ø�Ú;Ö"�FÔSÒã×FÚ;Ø<ÕnÖ3�\ÛgÖ]Ó ÒâÙ�ÒâÖI×AÛ¯Ý�Ö3�¯ÜãØ&� ä ÒãÙ å ÛRÖ'Üãè]Ö3�\Òã×¯Ö ÓÞóÖ'Ý[Ô %"%8�{%3% �gÖ ÔSÝ�Ú\Ù�ÒãÜãØ5Ú �;è %3% ÛgÖIÜâè]Ö"�\Òâ×¯Ö]Ó�,�Ø5ÔIÕ å Ö<Þ ä[å Ò§Õ åAå ÔIÓ %"% Ó�á]àgÔSÝ�Ø<ÓfÔ<×gÚ
å Ô'Ó�ÛRØ�Ý�Ò��¦Ø%Ù�Ø%Ý % i ë�Efè��fÔ'ÕGF]Ø�Ü�� :�Ø%è]Ø%Ý � r å Ý�Ò�Ó}Ù�Ö'à���Ó[Ù å Ø�ÖIÝ�Ø4�2,RÙ å Ø/�\Òã×�ÛRØ�Ý�Ò��¦Ø%Ù�Ø%ÝÖ<ÞGÔ %"% �3ÛgÖ'Üãè]Ö"�¦Òã×¯Ö�Ò�Ó % i ë+�]Ö�Ù å Ø�Ù�Ö'Ù�Ô<ÜRÛgØ%Ý�Ò��\Ø�Ù�Ø%Ý-ÜâÖ ä Ø%ÝT�gÖ'à¯×gÚ\Ò�Ó %"% �/% i ����� iÔ<×gÚ_Ò§Ó[ÔSÙ�Ù�ÔSÒâ×¯Ø<Ú��;è¦Ù å Ò§ÓfÙ�ÒãÜâÒã×¯ß�ë

� ×/Ù å Ø�Ú;Ö3�YÔSÒâ×AÚ;Ø<ÕnÖ3�\ÛgÖ]Ó ÒâÙ�ÒâÖI×/Û¯Ý�Ö"�¯ÜâØ&�2,<×¯ÖIÙ�Ø�Ù å ÔSÙ4Ò>Þ0Ø<Ô'Õ å ÛgÖ'Üãè]Ö"�¦Òã×¯Ö�Òâ×/Ù å ØÙ�ÒãÜãÒâ×¯ß å ÔIÓ-�\Òã×�ÛgØ%Ý�Ò)�\Ø%Ù�Ø�Ý&,�Ù å Ø�×	Ù å Ø-Û¯Ý�Ö"�¯ÜâØ&�*Ò§Ó(Ó Ö'Ü�(]Ø<Ú0ë � ×�ÔfÙ�ÒâÜãÒâ×¯ßfÖ<ÞgÔ<×/ÔSÝ0�¯ÒãÙ�Ý�Ô<Ý�è
Ú;Ö3�YÔSÒâ×-,¿×�ÖIÙ/Ô<ÜãÜ�ÛRÖ'Üãè]Ö3�\Òã×¯Ö Ó�Õ%ÔS× å Ô&(]Ø/�\Òã×�ÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý&,Ô<×gÚ�Ó Ö'Üãà¯Ù�ÒãÖ'×gÓ�Òã×u(]ÖIÜ)(]Ø
Ô<Û¯Û¯Ý�Ö<ç:Ò��YÔ<Ù�Òâ×¯ß�Ù å Ø���ÔSÜâÜ�� �\Òã×u�3ÛgØ%Ý�Ò��\ØPÙ�Ø%Ý���Ó ÒãÙ�àgÔSÙ�ÒãÖ'×Jë	��ÔIÕ�F]Ø%Ü�� :�Ø%è]ØPÝs� r å Ý�Ò§Ó Ù�Ö'à2; *�?ÞóÖ'à¯×gÚ�Ô/Ó}Ò��\Û�ÜãØ[ÞóÖIÝ �Aà¯Ü§ÔuÞóÖIÝ�Ù å ØA�¦Òã×AÛRØ�Ý�Ò��¦Ø%Ù�Ø%Ý4Ö<Þ�Ô�ÛgÖIÜãè]Ö3�\Òã×�Ö¯ë

 q0)uU�^")uP +4, -��8K 1�()NR���I ) W )N^���� q^�O 3�p�U�_ 6 >VL�� Ï/Í�Ð É����PÍ�Ï�������� ÊDC Î]Ð 
�
É�ÊIËaÌ'Ê]Ï/Í�Ð¯Ê\ÍQ! %�� % ~ 
��2=
� ÑN��Î =[ÈWÛgÖIÜâè]Ö"�\Òâ×¯Ö å ÔIÓC�\Òã×�ÛgØ%Ý�Ò)�\Ø%Ù�Ø�Ý[Ò>Þ�ÒãÙ�Ò§Ó�Ô\Ó�á]àgÔSÝ�Ø ,JÖIÝ�ÕnÜâÖ]Ó Ø�ÜãèYÝ�Ø<Ó}Ø&�/�¯ÜãØ<ÓÔ\Ó�á�à ÔSÝ�Ø ë�È�×z
 �!ÛgÖIÜãè]Ö3�\Òã×�Ö å Ô'Ó�ÔSÝ�Ø5Ô�
¿ë � Þ ä Ø¢Ó å Ô<ÛRØAÙ å Ò�ÓC
��3ÛgÖIÜâè]Ö"�\Òâ×¯ÖAÒã×:Ù�Ö¦ÔÓ�á�àgÔ<Ý�Ø å Ô&(:Òã×¯ß�Ù å Ø�Ó�Ô��\Ø4Ô<Ý�Ø<Ôu,IÙ å Ø%×�Ù å Ø�Ó�á]àgÔ<Ý�Ø å ÔIÓÓ Ò�Ú:Ø ~ 
/ÔS×gÚ�ÛRØ�Ý�Ò��¦Ø%Ù�Ø%Ý � ~ 
¿ë�]Ö�Ô�ÜâÖ ä Ø%Ý-�gÖIà¯× Ú	ÞóÖIÝÙ å Ø$�\Òã×�ÛgØ%Ý�Ò)�\Ø%Ù�Ø%ÝgÖSÞ0Ô<×/
 �!ÛRÖ'Üãè]Ö3�\Òã×¯Ö�Õ�ÔS× �gØ�Ó å Ö ä ×�Ù�Öa�RØ

�



� ~ 
¿ë Efà�Ù[Ù å Ò§Ó ÜâÖ ä Ø%Ý �gÖIà¯× Ú�Ò�Ó[×¯ÖIÙ�ÔSÜ ä Ô%è¯Ó[Òã×:Ù�Ø�ßIØ%Ý�ë � Ù[Ù�à�Ý�×gÓ�Ö'à¯Ù�Ù å Ô<Ù %�� % ~ 
��Ò§Ó[Ô�ÜâÖ ä Ø%Ý+�gÖ'à¯×gÚ�Ô<×gÚ_Ò§Ó[ÔSÜ ä Ô%è¯Ó[Ô<Ù�Ù�ÔSÒã× Ô��¯ÜâØ]ë

perimeter = 4√n

same area

area = n

perimeter ≥ 4√n�¿ÒâßIà¯Ý�Ø � !�� Ø�Ü�ÔSÙ�ÒãÖ'×D�gØ%Ù ä Ø%Ø%×\ÛgÖIÜâè]Ö"�\Òâ×¯Ö/Ô<×gÚ�Ó�á�à ÔSÝ�Ø�Ö<Þ�Ó�Ô��\Ø�ÔSÝ�Ø<Ô;ë
� � Â��H�AÂ�� Æ<¾�Â � �<ÆSÅ 	��

# å Ø[ÛgØ%Ý�Ò��\Ø�Ù�Ø%ÝJÖ<ÞÔ�ÛgÖIÜãè]Ö3�\Òã×�Ö�Ò§Ó¿Ý�Ø%Ü§ÔSÙ�Ø<Ú�Ù�Ö�ÒâÙ�Ó¿×:à��/�gØ%Ý�ÓJÖSÞ	��Ó à9�gÓ ÜâÒ�ÕnØ<Ó0�;ëGÈ !PËaÍ:�B�
Ò§Ó�Ô/Ý�Ö ä Ö'Ý�ÕnÖIÜâà��\×YÕPÖI×:Ù�ÔSÒâ×¯Òã×�ß\Ó�á�àgÔ<Ý�Ø<Ó�éMÙ å Ø�Ó�á�à ÔSÝ�Ø5Ó�×¯Ø%Ø<Ú\×¯Ö'ÙC�gØ/ÕnÖ'×¯×¯Ø<ÕPÙ�Ø<ÚRê�ëÈ !�G2#S!PËaÍ:�B�fÒ§Ó[Ô �FÔSç:Ò��YÔ<ÜgÕnÖI×�×¯Ø<ÕnÙ�Ø<Ú\Ó Ø�Ù�Ö<Þ4Ó�á�àgÔ<Ý�Ø<Ó[Òã×FÔÇÓ}ÜãÒ�ÕPØ]ë-È !PËaÍ:�B��� @]ÎnÉ\Ò�Ó[Ô<×
Ô��gÓ Ø%× ÕnØ�Ö<ÞGÓ�á]àgÔSÝ�Ø<Óv�gØ%Ù ä Ø%Ø%×¦Ó à��gÓ}ÜãÒ§ÕnØ<Ó-Òã×¦Ô�Ý�Ö ä Ö'Ý[ÕnÖ'Üãà��¦×Jë-È Ó ÜâÒ�ÕnØ[Ò§Ó8��Ê]Ð 9��06�Ò7.
Ù å Ø/Ó}Ø%Ù[ÖSÞ7Ó�á]àgÔ<Ý�Ø<Ó[Òã×�Ù å Ø�Ó ÜâÒ�ÕnØ�Ò§Ó�ÕnÖ'×N(]Ø�ç � Ù å Ø¢Ó ÜãÒ§ÕnØ å ÔIÓ[×¯Ö\ß ÔSÛgÓPë�È ÛgÖIÜâè]Ö"�\Òâ×¯Ö
Ò§Ó !PËaÍ:�B��� ��Ê]Ð 9�� 6�Ò7.�Ø&(]Ø�Ý�è¦Ó ÜãÒ§ÕnØ�Ò§Ó[ÕnÖI×u(]Ø%ç0ë

 q0)uU�^")uP � ,P- & UoR1WnU�PxOQYUO3&_0'�3&RQO 1$)23Dp q0)uU�^")uP?6 >VL���Éo�G�nÍ�Ï��������\ÊDC¦Î\É�ÊIËaÌ��
Ê]Ï/Í�Ð¯Ê¦ÍQ! % �!Í�Ï��I! � L���Ð G:Ï�#B����ÊDC8!�G # !PËaÍ:�B�I!M=
� ��Ê<ÊDCM= �T(]Ø%Ý�è¦Ó à9�gÓ ÜâÒ�ÕnØ�ÕPÖI×:Ù�Ý�Ò)�¯à¯Ù�Ø<Ó % �gÖIà¯×gÚ�ÔSÝ�è�Ø<Ú;ß'Ø<Ónë+�]Ø�Ø �ÒãßIà�Ý�Ø � ë

2

2

2

2

3

1

1 2 2 2 2 1 1 1 2 1

12 horizontal
subslices

15 vertical subslices

perimeter = 2(12 + 15) = 54�¿Òãß'à¯Ý�Ø � !V# å Ø�ÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý-ÖSÞ#Ô�ÛgÖIÜâè]Ö"�\Òâ×¯Ö�Ò§Ó % Ù�Ò)�\Ø<Ó#Ù å Ø�×;à9���gØ%Ý4ÖSÞ#Ó à��gÓ}ÜãÒ§ÕnØ<Ónë# å Ø�ÞóÖIÜâÜãÖ ä Òã×�ß/Ù å Ø%Ö'Ý�Ø&� ÞóÖIÜãÜâÖ ä ÓfÒ����\Ø5Ú;ÒâÔSÙ�Ø�Üãè]ë
�




 q0)uU�^")uP�� ,8- & U�RXWnU�PJOwYUP3&RQO 1$)23+p�q�)NU�^M)uP 6 >VL��-É����PÍ�Ï����s�G�[ÊDC�Î !PËwÍ:�B��� ��Ê]Ð 9��06
É�ÊIËaÌ'Ê]Ï/Í�Ð¯Ê\ÍQ! % �!Í�Ï��I! �:L���Ð G;Ï�#B�G�	ÊDC !PËaÍ:�B� !M=
� � Æ<¾�ÆM� � � ��Â�����Æ�� � ÂÇ¾�Ã �]Â/Á � Ä �H�

��Øf×¯Ö ä �gØ%ßIÒâ×AÕnÖI× Ó Ò�Ú:Ø%Ý�Ô<Ù�ÒãÖ'×�Ö<Þ(Ù å Ø+�¦Òã×¯Ò)�YÔSÜ<ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ¯ÓJÙ å Ô<Ù-Û¯Ý�Ö�(:Ò�Ú;Ø7Ô�ÜãÖ ä Ø%Ý�gÖIà�×gÚ�ÞóÖIÝ4Ù å Ø�Ö'Û¯Ù�Ò)�YÔSÜ9(IÔ<Üãà¯Ø�ÖSÞNÙ å Ø[ÞóÖIÜâÜãÖ ä Òã×�ß�Ú;Ö"�FÔSÒã×¦Ú;Ø<ÕPÖ"�\ÛgÖ]Ó}ÒãÙ�ÒãÖI×/Û�Ý�Ö"��ÜãØ&� !
& ^�U('[R*)NP � , -/.�U�PJK�OQY]Z�) 1 U�PJSVU434OXp�OQU�Y�S^�U('[R*)NP 5/O1p�q SvU�R1WOwK9PxU�YZ03M6�7 ���
 Ñ]Í:9%Í�ÑN�<;�= >ÍãË��¦ÎP@]Í:9��PÐ !�����ÊDC<; � F�G;ÍãËaÎ"������ÎIËv� �PÍ�Î]ÐT@IË��I! J-Í��:L2
�ãÉ�ÊIËaÌIÍ�Î]Ï/Ê]Ð�Ñ"!M=
NPL�Î"�fÍQ! � L���Ï/Í�Ð]�!Ê"�3ÎIË¯É����PÍ�Ï���������ÊDC8�:L��[É¯ÊIËwÌIÍ�Î]Ï/Ê]Ð¯Ñ"!�Í�ÐR!�G2�SL9Î��!ÍãËaÍ�ÐT@VU# å Ø�ÞóÖIÜãÜâÖ ä Òã×¯ßAÛgÔSÝ�ÒãÙ}èYÙ å Ø�ÖIÝ�Ø4� Û�Ü�Ô%è¯Ó�Ô\ÕnÝ�àgÕnÒ§ÔSÜJÝ�Ö'ÜãØ�Òã×�Ù å Ø �¦Òã×¯Ò)�\Ô<ÜRÛgÖ'Üãè:Ò�Ô ��\Ö'×gÚ�ÞóÖ'Ý �Aà¯Ü�Ô:ë

 q0)uU�^")uP � , - & U�RXWOQK�PJU�Y[Z S�)u^�OwP ) pM)N^2SK�^�O1p�W 6 >VL��/Éo�G�nÍ�Ï���������ÊDC�Î]Ð 
�
É�ÊIËaÌ'Í�Î]Ï/Ê]Ð¯Ñ L�Î"!8�:L��8!�Î]Ï��fÉ�Î �PÍ��3Ì/Î"!a
�=
� ��Ê<ÊDCM= # å Ò§Ó ÞóÖIÜâÜãÖ ä Ó�ÞóÝ�Ö"� Ù å Ø�ÞóÖ'ÜãÜâÖ ä Òâ×¯ßYÕnÜ§ÔSÒ)�2, ä[å Ø%Ý�Ø/Ù å ØAÚ;ØB�g×�ÒãÙ�ÒâÖI×�Ö<Þ<FHG:Î"!�Í��
É�ÊIËaÌ'Í�Î]Ï/Ê]Ð¯Ñ#Ò�ÓGÓ Ò��¦ÒãÜ�Ô<ÝJÙ�Ö�Ù å ÔSÙ-Ö<Þ ��ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ��u,IØ%ç�ÕnØ%Û¯ÙÙ å ÔSÙ-Ù å Ø[Ù�Ý�Ò�ÔS×�ßIÜãØ5Ó¿×¯Ø%Ø<Ú×¯Ö'Ù��gØ�ÕnÖ'×¯×¯Ø<ÕnÙ�Ø<Ú(ër Ü§ÔSÒ)� !�# å Ø�ÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý�ÖSÞ¢ÔS×f
��}á]àgÔIÓ}Ò��!ÛgÖIÜãè:Ò�Ô��\ÖI× Ú å Ô'ÓÇÙ å Ø9Ó�Ô��\ØÛ ÔSÝ�ÒâÙ}è\Ô'Ó�
ë�-Ý�Ö]Ö<ÞAÖSÞAÕPÜ�ÔSÒ)� !�� Ó}Ø�Òã×gÚ:àgÕnÙ�ÒâÖI×Jë # å Ø2�gÔIÓ}Ø�Õ�ÔIÓ Ø�Ò�Ó}
 � i ë # å Ø�Ý�Ø�Ò�Ó �
��}á]àgÔIÓ}Ò��!ÛgÖIÜãè:Ò�Ô��\ÖI× Út,gÔS×gÚ\ÒâÙ�ÓfÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý4Ò�Ó i ëÈ�Ó�Ó à��\ØAÙ å ØYÓ Ù�ÔSÙ�Ø4�\Ø%×:Ù	Ò§Ó	Ù�Ý�à¯ØÇÞóÖ'ÝAÓ Ö3�\Ø�
	� i ë @ Ö'Ù�ØYÔ<× é 
]� � êQ�}á]àgÔ'Ó Ò��
ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ�Õ%Ô<×8�RØ�ÕnÖ'×gÓ Ù�Ý�àgÕPÙ�Ø<ÚC�:è�Ô'Ú¯Ú;Òã×�ß � Ù�Ý�Ò�Ô<×¯ßIÜâØ-Ù�Ö�Ô<×{
��}á]àgÔIÓ}Ò��!ÛgÖIÜãè:Ò�Ô��\ÖI× Ú(ë# å Ø¢ÑN�*@ �����-ÖSÞGÔ�Ù�Ý�Ò�Ô<×¯ßIÜâØ�Ò�Ó-Ù å Ø�×:à��/�RØ�Ý-ÖSÞÙ�Ý�Ò�Ô<×¯ßIÜâØ<Ó4ÔIÚ%æ�Ô'ÕnØ%×:ÙfÙ�Ö�ÒãÙ�ë # å Ø�Ú;Ø%ß'Ý�Ø%ØÖ<Þ-Ù å Ø�×¯Ø ä Ù�Ý�Ò�Ô<×¯ßIÜâØ�Ú;Ø%Ù�Ø�Ý �\Òâ×¯Ø<Ó¿Ù å Ø�Õ å Ô<×¯ßIØ�Òã×YÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý !

Ú;Ø%ß'Ý�Ø%Ø Ø<Ú;ß'Ø<Ó�ÕnÝ�Ø<Ô<Ù�Ø<Ú Ø<Ú;ß'Ø<Ó[Ú;Ø<Ó}Ù�Ý�ÖSè]Ø5Ú ÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý�Õ å ÔS×¯ß'Ø
i W i � W
� % � � �% � % e �W i W e WEfèAÙ å Ø�Òâ×gÚ;àgÕPÙ�ÒãÖ'× å è;ÛgÖIÙ å Ø<Ó}Ò�ÓB,:Ù å Ø�ÖIÜ�ÚAÛRØ�Ý�Ò��¦Ø%Ù�Ø%Ý å ÔIÓfÙ å Ø�Ó�Ô��\Ø�ÛgÔ<Ý�ÒâÙ èAÔ'Ó 
¿ëEfè�Ù å Ø4Ù�Ô��¯ÜãØ�Ô��gÖ�(]Ø ,<Ù å Ø4ÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý0Õ å ÔS×¯ß'ØfÒ�ÓJÔ<Ü ä Ô5è�Ó(Ö:Ú¯Ú(ë+� Ö�Ù å Ø4×¯Ø ä ÛRØ�Ý�Ò��¦Ø%Ù�Ø%Ý

'



å Ô'Ó-ÛgÔSÝ�ÒãÙ}è/Ú;Ò7.0Ø%Ý�Ø%×:ÙJÞóÝ�Ö"� Ù å ÔSÙGÖSÞ
ëv�]Ö�Ù å Ø[×¯Ø ä ÛRØ�Ý�Ò��¦Ø%Ù�Ø%Ý å ÔIÓ-Ù å Ø�Ó�Ô��\Ø�ÛgÔSÝ�ÒãÙ}èÔ'Ó�
�� � ë��Ø�×¯Ö ä ÕnÖ3�\Ø�Ù�ÖAÙ å Ø �YÔSÒâ×YÝ�Ø<Ó}à¯ÜãÙ[Ö<ÞfÙ å Ò�Ó[ÛgÔ<ÛRØ�Ý&,gÙ å Ø �\Òã×¯Ò)�YÔSÜgÛgÖIÜâè;Ò§Ô��\Ö'×gÚÞóÖ'Ý �Aà¯Ü�Ô:ë # å Ø�Û¯Ý�Ö]Ö<Þ-Ò§Ó4Ó å Ö'Ý�Ù�ÔS× ÚÇàgÓ Ø5Ó#Ù å Ø8�¿ÖIÜâè;Ò§Ô��\Ö'×gÚ�ÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý¿Û ÔSÝ�ÒâÙ}è�é # å ØB�Ö'Ý�Ø&� � ê�ÔS×gÚ¹Ù å Ø�:�Òâ×¯Ò��YÔ<Ü¿ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ`�gÖ'à¯×gÚ¯Ó\é # å Ø%ÖIÝ�Ø&� � *]ê�,4Û¯Ý�Ö�(]Ø<Ú�Ü�Ô<Ù�Ø%Ý�ë�¿Ö'Üãè:Ò�Ô��\ÖI×gÚ�Ó#Ù å ÔSÙ�ÔSÙ�Ù�ÔSÒâ×D�¦Òã×\ÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý�ÔSÝ�Ø\Ï/Í�Ð�Í�Ï/ÎIË(éMÖ'Ý�ÊnÉ��3Í�Ï/ÎIË ê�ë

 q0)uU�^")uP �V, -)ILOQY[OQPJK�R SVU�R1WOwK�PJU�YZ \0U�^�P`_RQK46 >VL�� Ï/Í�Ð Éo�G�nÍ�Ï���������A�\Òâ×¯ÛgØ%Ý�Ò)�Aé 
Vê¦ÊDCFÎ]Ð2
[�ãÉ�ÊIËaÌ'Í�Î]Ï/Ê]Ð¯Ñ�ÍQ!KJ L�Í:�SL�� 9��G��ÊDC | ~ ' 
 � Ê � | ~ ' 
 � � �
L�Î"!8�:L��8!�Î]Ï��[É�Î �nÍ��!Ì/Î"! 
�=
� ��Ê<ÊDCM=$EfèAÙ å Ø :�Òã×�Ò��YÔ<ÜRÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ��gÖ'à¯×gÚ¯Ó�é # å Ø%Ö'Ý�Ø&� � *�ê�,

� ~ ' 
���� �\Òâ×¯ÛgØ%Ý�Ò)�Aé 
Vê�� � ~ ' 
�� � ���# å ØAà¯Û¯ÛgØ%Ý�ÔS× Ú�ÜâÖ ä Ø%ÝC�gÖIà�×gÚ¯Ó�Ô<Ý�ØAÒã×:Ù�Ø%ß'Ø%Ý�Ô<×gÚ¹Ú:Ò�.0Ø%Ý8�;è�Ø%ç�ÔIÕnÙ�Üãè � ,GÓ ÖYÙ å Ø�gÖIà�×gÚ¯Ó å Ô&(]Ø�Ú;Ò�.0Ø%Ý�Ø%×;ÙGÛgÔSÝ�ÒãÙ}è ,:ÔS×gÚ/�\Òã×¯ÛgØ%Ý�Ò��¦é 
VêØ<á]àgÔ<Ü�Ó#Ö'×¯Ø�ÖSÞÙ å ØC�gÖIà¯×gÚ�Ónë$EfèÙ å Ø�ÛgÖIÜâè;Ò§Ô��\Ö'×gÚÇÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý-ÛgÔ<Ý�ÒãÙ}èAÙ å Ø�ÖIÝ�Ø4�2,"�\Òâ×¯ÛgØ%Ý�Ò)�\é 
Jê å ÔIÓfÙ å Ø�Ó�Ô��\Ø�ÛgÔSÝ�ÒãÙ}èÔ'Ó�
ë+�]ÖÇÙ å Ø8�gÖIà¯×gÚ ä ÒãÙ å Ù å Ø�Ó�Ô��\Ø�ÛgÔSÝ�ÒãÙ}è\Ô'Ó�
�Ò§ÓfØ<á]àgÔSÜJÙ�Ö��\Òâ×¯ÛgØ%Ý�Ò)�Aé 
Vê�ë�]Ø%Ø[Ù å Ø�ÔSÛ¯ÛgØ%×gÚ:Òãç�ÞóÖIÝ�Ô�Ù�Ô���ÜãØ[ÖSÞ�¦Òã×¯ÛgØ%Ý�Ò��Aé 
Jê�ë � ×/Ù å Øa:�Òã×�Ò��YÔ<Ü;ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ�gÖIà�×gÚ¯Ó�é # å Ø%ÖIÝ�Ø&� � *�ê�,gÙ å Ø�à¯Û¯ÛgØ%Ý�ÔS× Ú_ÜãÖ ä Ø%Ý �gÖIà¯×gÚ�Ó�ÔSÝ�Ø�Ø<Ô'Õ å ÔSÙ�Ù�Ô<Òã×¯Ø<Ú�Ô��gÖIà�Ù
å Ô<Ü>Þ4Ù å Ø�Ù�Ò��\Ø ë+�¯ÖIÝ�Ø%ç¯Ô��\Û¯ÜâØ ,;ÒaÞ � �L
	� � i ¶ ,gÙ å Ø%×]�\Òâ×¯ÛgØ%Ý�Ò)�\é 
Vê � | ~ ' 
t�/ÞóÖIÝ� i"i � i *�(IÔ<Üãà¯Ø5Ó�ÖSÞ 
¿ë8�¹Ø/ß'Ò�(]Ø/Ó}Ö"�\Ø �\ÖIÙ�Ò�('ÔSÙ�ÒãÖ'×_ÞóÖIÝ ä[å èYÙ å Ø{�gÖIà�×gÚ¯Ó å Ô (]Ø�Ù å ØØ%ç:Û¯Ý�Ø<Ó�Ó}ÒãÖI× ~ ' 
-ë

� Ø<Õ%ÔSÜâÜ���ÔIÕ�F]Ø%Ü7��:�Ø%è]ØPÝs� r å Ý�Ò�Ó Ù�ÖIà���Ó-Ù å Ø%Ö'Ý�Ø&� Ù å ÔSÙ�Ù å Ø8�\Òâ×ÇÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý4ÖSÞ�ÔS× 
 �ÛgÖIÜâè]Ö"�\Òâ×¯ÖAÒ�Ó % � % ~ 
 �Ië # å Ò§Ó ä Ô'Ó �¦ÖIÙ�Ò)('ÔSÙ�Ø5Ú5�:è�Ó å ÔSÛ�Òã×¯ß�ÔS×z
��3ÛgÖ'Üãè]Ö"�¦Òã×¯ÖAÒã×:Ù�ÖÔ�Ó�á]àgÔSÝ�Ø�ÖSÞÙ å Ø�Ó�Ô��\Ø�ÔSÝ�Ø<ÔÇé!Ó Ø%Øa�¿ÒâßIà¯Ý�Ø � ê�ë r ÖI× Ó Ò�Ú:Ø%Ý[Ó å ÔSÛ¯Òâ×¯ßAÔS×5
 �!ÛRÖ'Üãè:Ò�Ô��\ÖI×gÚÒâ×;Ù�Ö/Ô�Ý�Ø�ßIà¯Ü§ÔSÝ å Ø%ç¯Ô<ßIÖ'×_Ö<Þ-Ù å Ø�Ó�Ô��\Ø�ÔSÝ�Ø<Ô\é3Ó}Ø%Ø8�¿ÒâßIà¯Ý�Ø ' ê�ë # å Ø�ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ å Ô'ÓÔ<Ý�Ø<ÔA; � 
 ~ W�
 � ,GÔS×gÚ�ÒãÙ�Ò§ÓuØ5ÔIÓ è�Ù�Ö (]Ø%Ý�ÒaÞóè_Ù å ÔSÙ�Ù å ØÇÛgØ%Ý�Ò��\Ø�Ù�Ø%Ý[Ö<Þ[Ù å ØÇÝ�Ø%ßIà¯Ü§ÔSÝ
å Ø�ç¯Ô<ßIÖI×�Ò�Ó� * ~ W ; � ~ ' 
¿ë

perimeter = √(6n)

same area

area = n √3 / 4

perimeter ≥ 6√n�ÒãßIà�Ý�Ø ' ! � Ø%Ü�Ô<Ù�ÒâÖI×��gØ%Ù ä Ø%Ø%×¦ÛRÖ'Üãè:Ò�Ô��\ÖI×gÚYÔ<×gÚ_Ý�Ø%ßIà¯Ü§ÔSÝ å Ø�ç¯Ô<ßIÖI×�ÖSÞ�Ó�Ô��\ØuÔSÝ�Ø5Ô;ë
=



� � Â��H��Æ�� � ÂÇ¾�Ã � �<Æ<Å 	��

��ØÇß'Ø%×¯Ø%Ý�ÔSÜâÒ��%Ø/Ù å Ø\Ó}ÜãÒ§ÕnØAÔSÛ¯Û�Ý�Ö]Ô'Õ å àgÓ Ø<Ú ä ÒãÙ å ÛgÖ'Üãè]Ö"�¦Òã×¯Ö Ónë{�`ÒãÙ å ÛgÖIÜâè]Ö"�\Òâ×¯Ö]Ó�,
ä Ø å Ô&(]Ø % F;Òâ×gÚ¯Ó4ÖSÞGÓ ÜâÒ�ÕnØ5Ó ! å ÖIÝ�Ò)�%ÖI×:Ù�Ô<ÜJÔ<×gÚ�(]Ø%Ý�Ù�Ò�Õ�ÔSÜ3ëEfà¯Ù ä ÒãÙ å ÛgÖIÜãè:Ò�Ô��\ÖI× Ú¯ÓB, ä Ø
å Ô&(]Ø W F;Òâ×gÚ¯Ó[ÖSÞ7Ó ÜâÒ�ÕnØ5Ó ! å Ö'Ý�Ò)�%ÖI×:Ù�Ô<Ü ,0ÔS×:Ù�Ò�Ú:Ò�ÔSß'ÖI×gÔ<Ü ,JÔ<×gÚ�Ú;Ò§ÔSßIÖ'×gÔSÜ7éB����È��C��ê�ë-�¯ÖIÝ�¯Ý�Ø&(:ÒãÙ}è , ä Ø¢Ó�Ô%è�Ù å ÔSÙuÔÇÛgÖIÜãè:Ò�Ô��\ÖI× Ú å ÔIÓ�����	 !PËaÍ:�B� ! - Ê ��Ñ]Í�Ï��PÐ !�Í�Ê]Ð$!�
Yé��������;êÒ7.�ÒãÙ å ÔIÓ�� å Ö'Ý�Ò���ÖI×:Ù�ÔSÜÓ}ÜãÒ§ÕnØ<ÓB,��\ÔS×:Ù�Ò§Ú;Ò�Ô<ßIÖ'×gÔSÜGÓ ÜâÒ�ÕnØ<Ó�,:ÔS×gÚ��\Ú;Ò�Ô<ßIÖ'×gÔSÜGÓ ÜâÒ�ÕnØ<ÓPë

1
2
3
3
1
2

1 1 1 2 2 1 1 1 1 3 3 1 1 1

12 horizontal 
subslices

10 diagonal subslices 13 antidiagonal subslices
3

perimeter = 12 + 13 + 10 = 35�¿ÒâßIà¯Ý�Ø{= !$# å Ø�ÛRØ�Ý�Ò��¦Ø%Ù�Ø%Ý4Ö<Þ4Ô/ÛgÖIÜãè:Ò�Ô��\ÖI× ÚÇÒ�Ó[Ù å Ø�×:à��/�RØ�Ý#Ö<Þ�Ó à9�gÓ ÜâÒ�ÕnØ<ÓPë

 q0)uU�^")uP�� , - & UoR1WOQK�PJUoYZ 3&_�'�3&RwO*1$)23 p q0)uU�^")uP?6 >VL��4Éo�G�nÍ�Ï���������ÊDC�Î�É�ÊIËaÌIÍ��
Î]Ï/Ê]Ð¯Ñ¦ÍQ! �:L���Ð G:Ï�#B����ÊDC !�G #S!PËwÍ:�B�I!M=
� ��Ê<ÊDCM= �]Ø%Ø �¿Òãß'à¯Ý�Ø = ë @ ÖIÙ�Ø�Ø<Ô'Õ å Ö<Þ-Ù å Ø % Ø%× Ú¯ÓfÖSÞGØ&(]Ø%Ý�èAÓ à��gÓ}ÜãÒ§ÕnØ�Ò§Ó[Ô �gÖIà¯×gÚ�ÔSÝ�èØ<Ú:ßIØ]ë�È�Ü�Ó}Ö�,Ø&(]Ø%Ý�è2�gÖ'à¯×gÚ¯Ô<Ý�è�Ø<Ú:ßIØ\Ò§ÓuÙ å Ø\Ø%× Ú¹ÖSÞ�Ø%ç�ÔIÕPÙ�Üãè % Ó à�� Ó ÜãÒ§ÕnØ<ÓPë��]Ö�Ù å Ø×:à��/�RØ�ÝfÖSÞ#Ó à��gÓ}ÜãÒ§ÕnØ<ÓfØ<á]àgÔSÜ§ÓfÙ å Ø�×:à��/�RØ�ÝfÖSÞ �RÖ'à¯×gÚ¯Ô<Ý�è�Ø<Ú;ßIØ5ÓB, ä[å Ò§Õ å Ø<á]àgÔSÜ§ÓfÙ å ØÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý%ë# å Ø�ÞóÖIÜâÜãÖ ä Òã×�ß/Ù å Ø%Ö'Ý�Ø&� ÞóÖIÜãÜâÖ ä ÓfÒ����\Ø5Ú;ÒâÔSÙ�Ø�Üãè]ë

 q0)uU�^")uP � , - & U�RXWOQK�PJU�Y[Z 3&RQO 1$)23 p�q�)NU�^M)NP?6 >VL��YÉ����PÍ�Ï����s�G�¹ÊDC Î !PËwÍ:�B���
��Ê]Ð 9�� 6�É�ÊIËaÌ'Í�Î]Ï/Ê]Ð¯Ñ\ÍQ!8�:L���Ð G:Ï�#B����ÊDC !PËaÍ:�B�I!M=

*



� ×�ÖIÝ�Ú:Ø%ÝJÙ�Ö�ÕnÖ'×gÓ Ù�Ý�àgÕPÙ-�YÔSç:Ò��YÔ<Ü%ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ¯Ó¿éóÛgÖIÜãè:Ò�Ô��\ÖI× Ú¯ÓRÖ<ÞgßIÒ)(]Ø%×�ÛgØ%Ý�Ò)�\ØB�
Ù�Ø%Ý�ÔS×gÚ/Ù å Ø �\Ö Ó Ù-Ù�Ý�Ò�Ô<×¯ßIÜâØ<Óªê�, ä Ø�Ó Ù�Ô<Ý�Ù ä ÒãÙ å ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ¯Ó-Ö<ÞJßIÒ)(]Ø%× ��È��`Ú:Ò��\Ø%×u�
Ó}ÒãÖI× Ó¿Ô<×gÚ	Ù å Ø+�\Ö Ó ÙJÙ�Ý�Ò�Ô<×¯ßIÜâØ<Ónë � Ó}Òã×¯ß�Ù å Ø ��È�� Õ%Ô<ÛgÔIÕPÒãÙ}è�Ô<Üãß'ÖIÝ�ÒâÙ å � é # å Ø%ÖIÝ�Ø&�L*]êÔ<×gÚ�Ù å Ø ��È��WÕ%Ô<ÛgÔIÕPÒãÙ}è\ÞóÖIÝ �Aà¯Ü§Ô\é # å Ø%Ö'Ý�Ø&� � ê�, ä Ø/Ó å Ö ä Ù å Ô<Ù�Ó Ò)�%Ø\éó×;à9���gØ%Ý[Ö<ÞÙ�Ý�Ò�Ô<×¯ßIÜâØ<Óªê�Ò�Ó �YÔ<ç;Ò)�\Ò��%Ø�Ú�ÞóÖ'Ý�ÔÇßIÒ)(]Ø%×YÛgØ%Ý�Ò)�\Ø%Ù�Ø�ÝTb � ��� �A� ���:èx�0�gÔSÜ§ÔS×gÕPÒã×¯ß �
Ù å Ø�Ú;Ò��\Ø�×gÓ ÒâÖI×gÓ�é3Õ å Ö]Ö]Ó}Òã×¯ßAÙ å Ø4� Ô'Ó�ÕnÜâÖ]Ó}Ø	Ù�ÖIß'Ø%Ù å Ø�Ý�ÔIÓ[ÛRÖ Ó�Ó}Ò��¯ÜâØIê�ë# Ö�Ó}Ò��\Û�ÜãÒ>Þóè¦Ù å Ø/Û¯Ý�Ø<Ó Ø�×;Ù�ÔSÙ�ÒâÖI×-, ä ØAÔIÓ�Ó à��¦Ø�ÞóÖIÝ�Ù å Ø/Ý�Ø&�YÔ<Òã×gÚ;Ø�Ý[ÖSÞ[Ù å Ø/ÛgÔ<ÛRØ�ÝÙ å ÔSÙYÙ å Ø ��È�� Ú;Ò)�\Ø%×gÓ}ÒãÖI× ÓÇÓ�ÔSÙ�Ò§Ó{Þóè � � � � �¯ë �¯ÖIÝYØ%ç�Ô��\Û�ÜãØ ,4Ù å Ø�ÛgÖ'Üãè:Ò�Ô ��\Ö'×gÚ/ÖSÞ �¿ÒâßIà¯Ý�ØA=uÓ�ÔSÙ�Ò�Ó �gØ<Ó#Ù å Ø<Ó}Ø�Òâ×¯Ø<á]àgÔSÜâÒãÙ�ÒâØ<Ó[�gØ<Õ%Ô<àgÓ Ø�ÒãÙ�Ó ��È �*Ú;Ò��¦Ø%×gÓ ÒâÖI×gÓGÔSÝ�Ø
é �  � ��;ê � é ' B= �*�ê�ë��¯ÖIÝ�ÔS× ÔSÝ ��ÒãÙ�Ý�ÔSÝ�è�ÛRÖ'Üãè:Ò�Ô��\ÖI×gÚn,(ÒãÙ�Ò§Ó�Ø<ÔIÓ}è�Ù�Ö�Ó Ø%ØAÙ å ÔSÙ�Ù å ØÒâ×¯Ø<á]àgÔSÜâÒãÙ�ÒâØ<Ó � � � � �YÕ%Ô<×`�gØ¦ÔSÙ�Ù�ÔSÒâ×¯Ø<Ú]�:è�Ý�Ö'Ù�Ô<Ù�ÒãÖ'×�Ô<×gÚ�Ý�Ø��gØ5ÕnÙ�ÒâÖI×Jë8�¹ØAÔ<Ü�Ó}Ö
Ô'Ó�Ó à9�\ØfÙ å ÔSÙnb��� � ÖIÝ % �gØ<Õ%Ô<àgÓ Ø[Ù å Ø%Ý�ØfÒ�ÓJ×¯Ö�ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ ä ÒãÙ å Ù å Ø<Ó Ø�ÛgØ%Ý�Ò)�\Ø%Ù�Ø�Ý�Ónë

 q0)uU�^")uP�� , -��	�K. 1 K�SK 1 O1p�W K�R1mnU�^�O1p�qP?6 >¯Ê���Ê]Ð !�� � G �B��ÎuÉ�ÊIËaÌ'Í�Î]Ï/Ê]Ð¯Ñ J-Í��:L
@]Í:9��PÐ ����	 Ñ]Í�Ï��PÐ !�Í�Ê]Ð !�é��������;êuÎ]Ð¯Ñ��:L���Ï/Ê"!��+� �nÍ�Î]Ð @IË��I!�
7Ñ]Ê��:L�� C�ÊIËãËaÊ$JGÍ�ÐT@�
H 	A��Î$J¬Î�É¯Î ��ÎIËãË���ËaÊ @ ��Î]Ï J-Í��:L ����	 Ñ]Í�Ï��PÐ !�Í�Ê]Ð !�é��8� � �����;êH=H � Í:���/�:L���� L�Ê �nÍ���Ê]ÐN�!ÎIË4!PËwÍ:�B�I! J-Í�� L �:L���Ï/Ê"!��V� �PÍ�Î]ÐT@IË�� !M=
� G2�SL9Î�É¯ÊIËwÌIÍ�Î]Ï/Ê]Ð¯ÑAÍQ! G;Ð¯Í:F�G ��
 Í @]Ð¯Ê �PÍ�ÐT@���Ê"�!Î"�!Í�Ê]Ð�Î]Ð¯Ñ��G���C� �B�!Í�Ê]Ð4=

� ��Ê<ÊDCM= �]Ø%Ø �¿Òãß'à¯Ý�Ø *;ë @ Ö'Ù�Ø�Ù å Ô<Ù�Ô/ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ ä ÒãÙ å �\Ô<×;Ù�Ò�Ú;Ò§ÔSß'ÖI×gÔ<Ü-Ó}ÜãÒ�ÕPØ<ÓfÔ<×gÚ
�AÚ;Ò�Ô<ßIÖ'×gÔSÜÓ}ÜãÒ�ÕPØ<Ó �gÙ�Ó#Òâ×gÓ Ò§Ú;Ø�Ô�à¯×¯Ò§á�à�Ø�ÛgÔSÝ�ÔSÜâÜãØ%ÜâÖIßIÝ�Ô�� ä ÒãÙ å �AÔS×:Ù�Ò§Ú;Ò�Ô<ßIÖ'×gÔSÜÓ}ÜãÒ�ÕPØ<ÓÔ<×gÚ �¬Ú;Ò§ÔSß'ÖI×gÔ<Ü/Ó ÜâÒ�ÕnØ5Ó_éóÙ å Ò§ÓÇÛgÔSÝ�ÔSÜâÜãØ%ÜâÖIßIÝ�Ô�� Ò�ÓÇÙ å Ø ��È�� ÛgÔ<Ý�ÔSÜâÜãØ%ÜâÖIß'Ý�Ô�� å à�ÜãÜ1�u,Ô<×gÔSÜâÖIßIÖ'àgÓ�Ù�ÖYÙ å Ø\ÕPÖI×u(]Ø%ç å à¯ÜãÜóê�ë � Ù�Ò�Ó�Ø<ÔIÓ}ÒãÜâè�Ó Ø�Ø%×¹Ù å ÔSÙ � � � � �¯ë @ ÖIÙ�Ø/Ù å Ô<ÙÞóÖ'Ý�Ù å Ø�×:à��/�RØ�ÝfÖSÞ�Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ó[Ù�Ö/�RØ �YÔSç:Ò��¦Ò��%Ø�Út,]Ù å Ø�ÛgÖIÜãè:Ò�Ô��\ÖI× Ú5�AàgÓ}Ù å Ô&(]Ø	×�Öß ÔSÛgÓPë r ÖI×gÓ}Ù�Ý�à ÕnÙ�Òâ×¯ß�Ù å Ø[ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ�Ô'Ó4Ú;Ø<Ó�ÕPÝ�Ò��gØ<Ú�Ø%×gÓ}à¯Ý�Ø<Ó×¯Ö�ß]ÔSÛ Ó#Ô<×gÚ/Ø%×gÓ à�Ý�Ø<Óà¯×�Ò�á]à¯Ø%×¯Ø<Ó�Ónë

�



triangles in
each slice

d - a
middle slices

a
bottom slices

a
top slices

1
3
5

2a - 1
2a - 3

a

a
2a - 1
2a - 3

5
3
1

d diagonal slices

a antidiagonal slicesa ≤ d

Pick h horizontal slices with 
most triangles

(Such slices are near 
middle of parallelogram)

a
a

�¿ÒâßIà¯Ý�Ø * !+r Ö'×gÓ Ù�Ý�àgÕnÙ�Òã×¯ß¢Ô�ÛRÖ'Üãè:Ò�Ô��\ÖI×gÚ ä ÒãÙ å ��È��`Ú;Ò��¦Ø%×gÓ ÒâÖI×gÓ�é��������;êÔS× ÚÇÙ å Ø�\Ö Ó Ù�Ù�Ý�Ò§ÔS×¯ß'ÜãØ<ÓPë

 q0)uU�^")uP � ,�-�� �P.1 K�S[K 1 OXp�WJ\0U�^�Pz_RwK46 7 ��� � � � � �V= 7 ���

; � � �C� � � � � � e �% é � ± � � ± � � ± ê �
>VL�� Ï/Î�6 Ð G;Ï�#B�G��ÊDCz� �PÍ�Î]ÐT@IË)�I!
Í�Ð Î É�ÊIËaÌ'Í�Î]Ï/Ê]Ð¯ÑOJ-Í��:L ����	 Ñ]Í�Ï��ªÐ !�Í�Ê]Ð !

é �  � ��;êuÍQ!

Õ%Ô<ÛgÔIÕnÒâÙ}è�é��������;ê �
���� % � � � e é � e � ê�� i; � e é � e � ê � i Î]Ð¯ÑYÍQ!{� 9��PÐ; e � 
�% � e é � e � ê � i Î]Ð¯ÑYÍQ!�Ê<Ñ]Ñ

� ��Ê<ÊDCM= # å Ø%Ý�Ø�ÔSÝ�Ø W Õ%Ô'Ó Ø<ÓPë

H r Ô'Ó Ø ! � e é � e �¯ê�� i ë+�]Ö ��� � e �Rë+� Ø%Ø �¿Òãß'à¯Ý�Øa*;ë # å Ø�� e � å ÖIÝ�Ò��%Ö'×;Ù�ÔSÜÓ}ÜãÒ§ÕnØ<Ó#Òâ×�Ù å Ø8�\Ò�Ú¯Ú:ÜãØ�ÖSÞ4Ù å Ø�ÛgÔ<Ý�Ô<ÜãÜãØ�ÜãÖIß'Ý�Ô�� å Ô&(]Ø�Ù å Ø8�\Ö Ó Ù[Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ó � Ø<Ô'Õ åÓ}ÜãÒ§ÕnØ å Ô'Ó % �ÇÙ�Ý�Ò�Ô<×¯ßIÜâØ<ÓnëV�-Ò§ÕGF �_Ö<Þ4Ù å Ø5Ó Ø�Ó ÜâÒ�ÕnØ<Ó4Ù�ÖAÕnÖ'×gÓ Ù�Ý�àgÕPÙ�Ô�ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ
ä ÒâÙ å % � �_Ù�Ý�Ò§ÔS×¯ß'ÜãØ<ÓPëH r Ô'Ó Ø ! � e é�� e � ê � i Ô<×gÚ_Ò§ÓfØ&(]Ø%×Jë @ ÖIÙ�Ø � � � e �Rë+�]Ø�Ø �ÒãßIà�Ý�Ø � ë # å Ø×:à��/�gØ%Ý4ÖSÞ4Ù�Ý�Ò�Ô<×¯ßIÜâØ<ÓfÒã×YÙ å Ø�ÛRÖ'Üãè:Ò�Ô��\ÖI×gÚAÒ�Ó

� i



d - a

(h - (d - a))/2

(h - (d - a))/2 

a - (h - (d - a))/2 

triangles in
each slice

d - a
middle slices

a
bottom slices

a
top slices

1
3
5

2a - 1
2a - 3

a

a
2a - 1
2a - 3

5
3
1

d diagonal slices

a antidiagonal slices

a - (h - (d - a))/2 

a ≤ d

a
a

�¿ÒâßIà¯Ý�Ø �u!+r ÖIà¯×:Ù�Òâ×¯ß�Ù�Ý�Ò§ÔS×¯ß'ÜãØ<Ó-Òã×¦Ô	ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ ä ÒãÙ å ��È � Ú;Ò)�\Ø%×gÓ}ÒãÖ'×gÓfé��������;ê
Ô<×gÚ_Ù å Ø8�\Ö]Ó}ÙfÙ�Ý�Ò�Ô<×¯ßIÜâØ<ÓB, ä[å Ø�Ý�Ø � e é � e �¯ê � i Ô<×gÚ\Ò�ÓfØ&(]Ø�×Jë

% �gé�� e � ê-� %�� � ± e c � e � e é�� e � ê% d ±��
� � �C� � � � � � e �% é � ± � � ± � � ± ê �

d - a

(h - (d - a) + 1)/2

(h - (d - a) - 1)/2 

a - (h - (d - a) - 1)/2 

triangles in
each slice

d - a
middle slices

a
bottom slices

a
top slices

1
3
5

2a - 1
2a - 3

a

a
2a - 1
2a - 3

5
3
1

d diagonal slices

a antidiagonal slices

a - (h - (d - a) + 1)/2 

a ≤ d

a
a

�¿ÒâßIà¯Ý�Ø � i !Vr ÖIà¯×:Ù�Òâ×¯ß�Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ó(Òã×¢Ô ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ ä ÒãÙ å ��È � Ú;Ò)�\Ø%×gÓ}ÒãÖI× Ó¿é��������;ê
Ô<×gÚ_Ù å Ø8�\Ö]Ó}ÙfÙ�Ý�Ò�Ô<×¯ßIÜâØ<ÓB, ä[å Ø�Ý�Ø � e é � e �¯ê � i Ô<×gÚ\Ò�ÓfØ&(]Ø�×JëH r Ô'Ó Ø ! � e é�� e �¯ê � i ÔS× ÚFÒ§Ó#Ö:Ú¯Ú0ë @ Ö'Ù�Ø � � � e �Rë+� Ø%Ø8�¿ÒâßIà¯Ý�Ø � i ë # å Ø×:à��/�gØ%Ý4ÖSÞ4Ù�Ý�Ò�Ô<×¯ßIÜâØ<ÓfÒã×YÙ å Ø�ÛRÖ'Üãè:Ò�Ô��\ÖI×gÚAÒ�Ó

� �



% �gé�� e �¯ê� � � ± e c � e � e é � e �¯ê-� �% d ± � � � � ± e c � e � e é � e �¯ê e �% d ± �
� � � � � �{� � � e �% é�� ± � � ± � � ± ê e �% �

�4%



� � ����ÆM� ��� ��Â�����Æ�� � ÂÇ¾�Ã �]Â/Á � Ä �H�


 q0)uU�^")uP +�� , -)ILKNMOQPJK�RTSVU�RXWOQK�PJU�Y[ZzZOwP )uY03&OQU�Y03aK�Y[Z 1 K�SK 1 OXp�W p�q0)uU �^M)uP 6HO7 ����Õ%ÔSÛgÔ'ÕnÒãÙ}è�é7bRêFÑN�PÐ¯Ê"�����:L��¦Ï/Î�69Ð G;Ï�#B�G�_ÊDC/� �PÍ�Î]ÐT@IË��I!_Í�Ð ÎÇÉ�ÊIËaÌIÍ�Î]Ï/Ê]Ð�Ñ
JGÍ�� L¦Éo�G�nÍ�Ï��������+b�= 7 ���-b �� � Ê � % #B� ��Î$GT!��{�:L����G�¢ÍQ!AÐ¯Ê/É�ÊIËaÌIÍ�Î]Ï/Ê]Ð¯ÑAJ-Í��:L�:L��I!��[É����PÍ�Ï�������� !M=HO7 ����é��������;ê�#B�{�:L�� � ��	 Ñ]Í�Ï��PÐ$!�Í�Ê]Ð !YÊDC�!�G2�SL ÎÇÉ�ÊIËaÌIÍ�Î]Ï/Ê]Ð¯Ñ = - N�Í�� L�Ê$G �ËwÊ"! !/ÊDC @N�ªÐo����ÎIËwÍ��3Ì 
[Ë���� � � � � �V= N��<��Î]Ð2��Ê"�3Î"����Î]Ð¯Ñ��G� �a� �B�+�:L��[É�ÊIËaÌIÍ�Î"�
Ï/Ê]Ð�Ñ\Í C¢Ðo� �B�I! !�Î �PÌ �!Ê @N��� �:L��I!���Í�Ðo� F�G;ÎIËaÍ��!Íw�I!M= 


>VL��PÐ\Õ%Ô<ÛgÔIÕPÒãÙ}è�é)bRê�Î]Ð¯Ñ\é �  � ��;êuÎ �G�uÎ"! C�ÊIËãËwÊ$J !M=b � � � Õ%ÔSÛ ÔIÕnÒâÙ è�é�bgê
W�� � � � �	� ± � ±�

W�� � � � � � � � � � ± � ± � � e�± 

W�� � % � � � � � � � � � ± � ± � %�� 


��Ë !�Ê 
 �:L�����ÎnÉ�Î$�%Í��!Ì C�Ê �nÏ�G]ËaÎ"!�Í�Ð��:L���Én�G� �B��Ñ]Í�Ð @��3Î$#nË)�P��Î]Ð #B����Ê]Ð !�ÊIËwÍ�Ñ]Î"�s��Ñ�Î"!
C�ÊIËâËaÊ$J ! �

Õ%ÔSÛgÔ'ÕnÒãÙ}è�é)bRê ��� b ±'he � '�� ���  � � � g i ��Ë !��¢Í CVb�k i éw�\Ö:Ú W ê
� ��Ë !��

� ��Ê<ÊDCM=V��Ø ä ÒãÜâÜ�ß'Ò�(]Ø9ÔS×`Òã×:Ù�Ø�ßIØ%ÝAÛ¯Ý�Ö'ßIÝ�Ô����\Òâ×¯ß�Û¯Ý�Ö"�¯ÜâØ&� Ù å ÔSÙ��FÔSç:Ò��\Ò)�nØ<Ó�Ù å Ø×:à��/�RØ�ÝfÖSÞ�Ù�Ý�Ò§ÔS×¯ß'ÜãØ<ÓfÒâ×�Ô�ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ ä ÒãÙ å ÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý4Ø%ç¯Ô'ÕnÙ�Üâè b0ë+��Ø	×�ÖIÙ�Ø�Ù å ØÞóÖ'ÜãÜãÖ ä Òâ×¯ß !H # Ö��YÔ<ç;Ò)�\Ò7�%Ø�Ù å Ø�×;à��/�gØ%ÝfÖ<Þ�Ù�Ý�Ò§ÔS×¯ß'ÜãØ<Ó�,RÙ å Ø�ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚYÓ å ÖIà¯Ü§Ú å Ô&(]Ø	×�Öß ÔSÛgÓPë+Efè¦Ù å Ø �¿Ö'Üãè:Ò�Ô��¦ÖI×gÚ\Ó}ÜãÒ§ÕnØ<Ó#Ù å Ø%Ö'Ý�Ø&� é # å Ø%Ö'Ý�Ø&� =Iê�, �{� �C� � � b(ëH �`ÒâÙ å Ö'à¯ÙfÜâÖ]Ó�Ó#ÖSÞß'Ø%×¯Ø%Ý�ÔSÜâÒãÙ}è ,IÜâØ%Ù � � � � �\éMÝ�ÖIÙ�Ô<Ù�Ø�Ô<×gÚÇÝ�Ø��gØ<ÕnÙ4Ù å Ø�ÛgÖ'Üãè:Ò�Ô ��¦ÖI×gÚ/Ù�Ö�ßIØ%Ù�Ù å Ø<Ó}Ø�Òã×�Ø<á�à ÔSÜãÒâÙ�ÒâØ<Óªê�ë ��Ø�àgÓ Ø�Ù å Ø<Ó}Ø�Òã×¯Ø5á�àgÔ<ÜãÒâÙ�ÒãØ5Ó¿Òã×AÙ å Ø�Û¯Ý�Ö]Ö<Þ�ë
��W



H ��Ø{�AàgÓ Ù å Ô (]Ø � � � e ��Òâ×�Ô��YÔ<ç;Ò)�YÔSÜJÛgÖIÜâè;Ò§Ô��\Ö'×gÚt,t�:è�Ù å Ø/ÞóÖIÜãÜâÖ ä Òã×¯ßÝ�Ø<ÔIÓ}ÖI×¯Òâ×¯ß¯ë � Þ ��� � e ��,]Ù å Ø%×¦Ù å Ø%Ý�Ø�Ò�Ó�Ó Ö3�\Ø�Ú;Ò�Ô<ßIÖ'×gÔSÜÓ}ÜãÒ�ÕPØ�Ù å ÔSÙ�Ú;Ö]Ø5Ó#×¯Ö'ÙÒâ×;Ù�Ø%Ý�Ó}Ø<ÕnÙ[Ù å Ø � å Ö'Ý�Ò)�%ÖI×:Ù�Ô<Ü-Ó}ÜãÒ�ÕPØ<Ó Ö<Þ4Ù å Ø/ÛRÖ'Üãè:Ò�Ô��\ÖI×gÚ�é!Ó Ø%Øy�¿Òãß'à¯Ý�Øy*�ê�ë �¹Ø
Õ�ÔS×\Ý�Ø&�\Ö�(]Ø[Ù å Ò§ÓfÚ;Ò§ÔSß'ÖI×gÔ<Ü-Ó}ÜãÒ�ÕPØ�Ô<×gÚYÔIÚ¯ÚYÔ å ÖIÝ�Ò)�%ÖI×:Ù�Ô<ÜÓ ÜâÒ�ÕnØ�Ù�Ö�Ù å Ø�ÛgÖ'Üãè:Ò�Ô ��¦ÖI×gÚ(ë # å Ø�ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ/×¯Ö ä å Ô'Ó ��È �*Ú;Ò��¦Ø%×gÓ ÒâÖI×gÓ�é��A� � ����� e � ê�, å Ô'Ó�¦ÖIÝ�Ø�Ù�Ý�Ò�Ô<×¯ßIÜâØ<ÓB,�ÔS×gÚ å Ô'Ó Ù å Ø�Ó�Ô��\Ø�ÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý&,'ÕnÖ'×;Ù�Ý�ÔIÚ:Ò�ÕnÙ�Òã×¯ß{�YÔ<ç;Ò)�\Ô<ÜãÒâÙ è'ëH EfØ5Õ%ÔSàgÓ}Ø � � � e ��,[�:è¹Ù å Ø ��È�� Õ%ÔSÛgÔ'ÕnÒãÙ}è�ÞóÖIÝ0�Çà¯Ü§Ô�é # å Ø%Ö'Ý�Ø&� � ê�,-Ù å Ø×:à��/�gØ%ÝfÖ<Þ4Ù�Ý�Ò�ÔS×�ßIÜãØ5ÓfÒã×�Ù å Ø�ÛgÖIÜãè:Ò�Ô��\ÖI× ÚFÒ§Ó�Ô'Ó7ÞóÖ'ÜãÜâÖ ä Ó�, ä[å Ø%Ý�Ø��<é��������;ê4Ò�ÓÔ/ÕPÖIÝ�Ý�Ø<ÕnÙ�ÒãÖI×YÙ�Ø%Ý ��ë
×:à��/�RØ�Ý#Ö<Þ4Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ó � � �C� � � � ��� e �% é�� ± � � ± � � ± ê[���Sé ����  �;ê �

�<é��������;ê � g i � e é�� e � ê � i ÔS× Ú_Ò�ÓfØ4(]Ø%×e � 
 % � e é�� e � ê � i ÔS× Ú_Ò�ÓfÖ:Ú�Ú# å Ø[Û¯Ý�Ö"�¯ÜâØ&�WÖ<Þn�YÔSç:Ò��\Ò)�nÒâ×¯ß[Ù å Øf×:à����gØ%ÝÖSÞ0Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ó¿Òâ×AÔuÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ ä ÒãÙ åÛgØ%Ý�Ò��\Ø%Ù�Ø%ÝbYÕ%ÔS×�Ù å Ø�Ý�ØnÞóÖ'Ý�ØC�gØ�Ø�ç;Û¯Ý�Ø<Ó�Ó}Ø<ÚYÔIÓ#ÞóÖ'ÜãÜãÖ ä Ó !
���
�
�FÔSç � � � � � � � � e �± é�� ± � � ± � � ± ê � �Sé �  � ��;ê
Ó � Ù � ��� �C� � � b

� � � � �
������� � �

�
		
�

�]Ò)�\Û¯ÜãÒaÞóè�Ù å Ø�Ö"�:æ�Ø<ÕnÙ�Ò�(]Ø�Þóà�×gÕnÙ�ÒâÖI×��:è\àgÓ Òâ×¯ß/Ù å Ø�ÕPÖI×gÓ}Ù�Ý�Ô<Òã×:Ù���� �C� � � b(ë���
�
�YÔ<ç �± b ± e é�� ± � � ± � � ± ê � �Sé ����  �;ê
Ó � Ù � � � � � � � b

� � � � �
������� � �

� 		
�

�-ç;Û�Ý�Ø<Ó�Ó�Ù å Ø\Û�Ý�Ö"��ÜãØ&��Òã×¬Ù�Ø�Ý �YÓ�ÖSÞ��� � é��������;ê�Ô<×gÚ���� � é �  �  � ê�,fÔ<×gÚ
ÕnÖ'×gÓ Ò§Ú;Ø%Ý-Ù å Ø[Ý�Ø�Ü�ÔSç:Ø<Ú�Û¯Ý�Ö3�¯ÜãØ&� Ö"�¯Ù�ÔSÒâ×¯Ø<Ú �:è/Ú;Ý�ÖIÛ¯Û¯Òâ×¯ß�Ù å Ø�ÕPÖI×gÓ}Ù�Ý�Ô<Òã×:Ù � � � � �¯ë�

� �FÔSç �± b ± e ����� � �Sé��(ê
Ó � Ù � ����� � b� � ���

�
�

� �



EfÝ�Òâ×¯ß\Ö'à¯Ù�Ù å ØAÕnÖ'×gÓ Ù�ÔS×:Ù�Ó à����FÔS×gÚ/b ± 
�% Ô<×gÚ¹Ù å ØAÕnÖI×gÓ}Ù�Ô<×;Ù�Þ!ÔIÕPÙ�ÖIÝ e � ,JÔ<×gÚÕ å ÔS×�ßIØ�Ù å Ø8�YÔ<çÇÙ�Ö\Ô �¦Òã×Jë
b ±% e �

� �\Òâ× ����� � �<é �(ê
Ó � Ù � ����� � b� � � �

�
�

��Ý�ÖIÛ`Ù å Ø�Òã×:Ù�Ø%ß'Ø%ÝAÕnÖI× Ó Ù�Ý�ÔSÒâ×;Ù�Ó�éMÒâÙÇÙ�à¯Ý�×gÓAÖIà¯Ù\Ù å ÔSÙ ä Ø ä ÒâÜãÜ �gØ�Ô��¯ÜâØ�Ù�Ö ßIØ%Ù
Òâ×;Ù�Ø%ßIØ%Ý7Ó Ö'Üãà¯Ù�ÒãÖI× Ó ä ÒâÙ å Ö'à¯Ù[Ù å Ø4��ê�ë�¹Ø å Ô&(]Ø�Ù å Ø�ÞóÖIÜãÜâÖ ä Òã×¯ß/Ý�Ø%Ü�Ô<ç;Ø<Ú\Û¯Ý�Ö"�¯ÜâØ&� !

� � �
b ±% e � �\Òâ× ����� � �Sé��Nê

Ó � Ù � ����� � b ���Ø ä ÒâÜãÜ7Ú;Ø%Ý�Ò)(]Ø\Ô<×`Ô<ÜãÙ�Ø�Ý�×gÔ<Ù�Ò�(]Ø¦Ø%ç;Û�Ý�Ø<Ó�Ó ÒãÖ'×¬ÖSÞ�Ù å Ø�ÕnÖ'Ý�Ý�Ø5ÕnÙ�ÒâÖI×¬Ù�Ø%Ý0� �<é �(ê ��<é��������;ê�ëÈ[Ù(Ù å ØV�RØ�ßIÒã×�×¯Òã×¯ß�ÖSÞ�Ù å Ò�Ó(Û¯Ý�Ö]ÖSÞ0, ä ØfÚ:Ø%Ý�Ò)(]Ø<Ú � � � e �gë[�]Ö � e é�� e �¯ê �i ë @ ÖIÙ�Ø � e é�� e �¯ê4Ò�Ó[Ø&(]Ø%×\Ò7. � � �A� � � � � � � b_Ò§ÓfØ&(]Ø%×JëV�¹Ø�Õ%Ô<×�Ø%ç:Û¯Ý�Ø<Ó�Ó
Ù å Ø�ÕnÖIÝ�Ý�Ø<ÕnÙ�ÒãÖ'×_Ù�Ø%Ý � �<é��������;ê�ÔIÓfÞóÖIÜâÜãÖ ä Ó !
�Sé ����  �;ê � g i � e é�� e � ê � i Ô<×gÚ_Ò§ÓfØ&(]Ø%×e � 
�% � e é�� e � ê � i Ô<×gÚ_Ò§ÓfÖ:Ú¯Ú � g i bYØ&(]Ø%×e � 
�% bYÖ:Ú¯Ú# å Ø\Ý�Ø%Ü�Ô<ç;Ø5Ú�Û¯Ý�Ö3�¯ÜãØ&� � � �¯Ý�ÔS×gÕ å Ø<Ó�Òã×:Ù�Ö % Ý�Ø%Ü�Ô<ç;Ø5Ú�Û¯Ý�Ö3�¯ÜãØ&�FÓB,JÖI×¯Ø/ÞóÖIÝ�Ù å ØÕ%Ô'Ó Ø bYÖ:Ú¯Ú�Ô<×gÚ_Ö'×¯Ø�ÞóÖIÝ�Ù å Ø�Õ%Ô'Ó Ø b_Ø4(]Ø%×Jë

� � % ��� �
b ±% e � �\Òã× � � � e � 
 %

Ó � Ù � � � � � b Ö:Ú¯Ú �
� � ��� � @ �

b ±% e � �\Òã× �����
Ó � Ù � ����� � b Ø&(]Ø%×��

� ×�Ø<ÔIÕ å ÖSÞgÙ å Ø<Ó Ø4Ý�Ø%Ü�Ô<ç;Ø<Ú�Û¯Ý�Ö3�¯ÜãØ&�FÓB,%Ù å Ø#Ö3�:æ�Ø<ÕnÙ�Ò�(]ØJÞóà¯×gÕnÙ�ÒãÖI×�Ò§Ó¿Ó}Ù�Ý�Ò§ÕnÙ�Üâè�ÕPÖI×u(]Ø%ç(ë�]Ö�ÔS×:è�Ó}ÖIÜãà�Ù�ÒãÖ'×�ÖSÞgÙ å Ø<Ó Ø4Ý�Ø%Ü�Ô<ç;Ø<Ú�Û¯Ý�Ö3�¯ÜãØ&�FÓ¿é3Ô<×gÚ	Ù å Ø4Ý�Ø%Ü§ÔSÙ�Ø<Ú�Ý�Ø<Ó}Ù�Ý�Ò§ÕnÙ�Ø5Ú�Û¯Ý�Ö3�¯ÜãØ4�YÓÕnÖ'×gÓ Ò§Ú;Ø%Ý�Ø<Ú��RØ�ÜãÖ ä ê4Ò�Ófà¯×�Ò�á]à¯Ø]ë# å Ø%Ý�Ø�Ô<Ý�Ø W Õ%ÔIÓ}Ø<Ó ! b\Õ%Ô<× å Ô&(]Ø[Ù å Ø�ÞóÖIÝ0� W�� , W�� � � ,¯ÖIÝ W�� � % ë � ×ÇØ<Ô'Õ å Õ%Ô'Ó Ø ,ÒâÙ�Ù�à¯Ý�×gÓ�Ö'à¯Ù�Ù å ÔSÙ � � % ��� ÔS× Ú � � ��� � @ å Ô&(]Ø/Ó}ÖIÜâà¯Ù�ÒâÖI×gÓ�ÖSÞ�Ù å ØAÓ�Ô��\Ø	ÞóÖ'Ý �
ä[å Ø�×_Ø�ç;Û¯Ý�Ø<Ó�Ó}Ø<Ú\Òã×YÙ�Ø�Ý �YÓ4ÖSÞ b(ë�¯ÖIÝ�Ø%ç�Ô��\Û�ÜãØ ,gÜãØ%Ù	b � W�� � % ë � Ù�Ù�à�Ý�×gÓ�ÖIà�Ù	Ù å ÔSÙ�Ò>Þ b�Ò�Ó�Ö:Ú¯Út,Ù å Ø�× ���	�
� �é �  � � �  � � � ê�Ó}ÖIÜ)(]Ø<Ó � � % ����ë � Þ b¹Ò§Ó�Ø&(]Ø%×-,0Ù å Ø%× �������� � é �  � � �  � � � ê
Ó}ÖIÜ�(]Ø5Ó � � ��� � @ ë @ ÖIÙ�Ø �����
� � ���������,JÒâ×�Ù å ØAÓ}Ø%×gÓ Ø/Ù å ÔSÙ�Ù å Ø%è å Ô (]Ø/Ù å ØAÓ�Ô��\ØÞóÖ'Ý ��ë

� �



H r Ô'Ó Ø ! b � W�� ë r ÖI×gÓ}Ò�Ú;Ø�Ý\Ù å Ø�Ý�Ø%Ü§ÔSç:Ø<Ú�Û�Ý�Ö"��ÜãØ&��ë EfÖIÙ å � � % ��� Ô<×gÚ
� � ��� � @ å Ô&(]Ø�Ù å Ø¢Ó ÖIÜâà¯Ù�ÒâÖI× � � é �  �  � ê�, ä[å Ò§Õ å Ô<Ü�Ó ÖFÓ ÖIÜ)(]Ø<Ó[Ù å Ø�Òã×¯ÒâÙ�Ò�Ô<ÜÒâ×;Ù�Ø%ßIØ�ÝfÛ¯Ý�Ö"�¯ÜâØ&��ë # å Ø	Ö'Û¯Ù�Ò)�YÔSÜn('ÔSÜãà�Ø	Ò§Ó

Õ%Ô<ÛgÔIÕnÒâÙ}è�é�bgê � ÖIÛ¯Ù�Ò��YÔ<Üt('ÔSÜâà¯Ø � b ±% e � � �{� �<é �(ê � W% � ± � �<é �(ê �# ÖAØ%ç;Û�Ý�Ø<Ó�Ó Ù å Ø�Ö'Û¯Ù�Ò)�YÔSÜ-('ÔSÜâà¯Ø�Òâ×�Ô\Ó Ò)�\Û¯ÜãØ�Ý#ÞóÖIÝ0�2,¯×¯Ö'Ù�Ø�Ù å ÔSÙ�Ò>Þ b�Ò�ÓfØ&(]Ø�×-,Ù å Ø%× �<é �(ê � i ÔS× Úxb ± 
�% e ����� Ò�Ó\Ô<× Òâ×;Ù�Ø%ßIØ%Ý4,�ÔS×gÚ ÒaÞCb`Ò§ÓÇÖ:Ú¯Út,�Ù å Ø%×�<é �(ê � e � 
 % ÔS×gÚ2b ± 
 % e ������Ò§Ó�ÔS×¬Òâ×;Ù�Ø%ßIØ%Ý�Û¯ÜâàgÓ � 
�% ë � Ö�Ù å Ø\ÖIÛ¯Ù�Ò��YÔ<Ü('Ô<Üãà¯Ø�Ò�Ó
� W% � ± � �H r Ô'Ó Ø ! b � W�� � � ëaEfØ<Õ%Ô<àgÓ Øab å Ô'Ó�Ù å Ø�ÞóÖIÝ �lb � W�� � � Ô<×gÚ � � � � ��,

ä Ø8�ÇàgÓ}Ù å Ô&(]Ø � � � e � ë # å Ø%Ý�Ø�ÔSÝ�Ø % Ó}à��0Õ%ÔIÓ}Ø<Ónë
�

�]à��0Õ%ÔIÓ}Ø ! � � � e � ëhEfØ5Õ%ÔSàgÓ}Ø/b å ÔIÓAÙ å ØYÞóÖIÝ � b � W�� � � , ä Ø�ÇàgÓ}ÙAÔSÜ§Ó Ö å Ô&(]Ø � � � e � ë`È�Ú¯Ú�Ù å Ø<Ó Ø�ÕnÖ'×gÓ Ù�Ý�Ô<Òã×:Ù�ÓÇÙ�Ö � � % ���
ÔS×gÚ � � � � � @ ëVEfÖIÙ å Û�Ý�Ö"��ÜãØ&�YÓ å Ô&(]Ø[Ù å Ø�Ó Ö'Üãà¯Ù�ÒãÖI× � � é �  �  � � � ê�,
ä[å Ò�Õ å ÔSÜ�Ó}Ö\Ó}ÖIÜ)(]Ø<Ó#Ù å Ø�Òã×:Ù�Ø%ß'Ø%ÝfÛ¯Ý�Ö"�¯ÜâØ&��ë # å Ø�ÖIÛ¯Ù�Ò��YÔ<Üt('ÔSÜâà¯Ø�Ò�Ó

� W% � ± � � e �% � �
�

�]à��0Õ%ÔIÓ}Ø ! � � � e % ë-È�Ú¯Ú�Ù å Ò§ÓJÕnÖI×gÓ}Ù�Ý�ÔSÒã×:ÙJÙ�Ö � � %�� ��Ô<×gÚ � � ��� � @ ëEfÖIÙ å Û�Ý�Ö"��ÜãØ&�YÓ å Ô&(]Ø�Ù å ØAÓ Ö'Üãà¯Ù�ÒãÖ'× � � é � e �  � � �  � � � ê�, ä[å Ò�Õ åÔSÜ�Ó}Ö\Ó}ÖIÜ)(]Ø<ÓfÙ å Ø�Òâ×;Ù�Ø%ßIØ%Ý�Û¯Ý�Ö3�¯ÜãØ4��ë # å Ø�Ö'Û¯Ù�Ò)�YÔSÜn(IÔ<Üãà¯Ø�Ò§Ó
� W% � ± � � e �% � �# å Ø\Ó}à��0Õ%ÔIÓ}Ø � � � e � è;ÒâØ%Ü�Ú�Ó Ù å Ø\Ó}ÖIÜâà¯Ù�ÒâÖI×z�RØ5Õ%ÔSàgÓ}ØÇÒâÙ�ßIÒ)(]Ø<Ó�Ù å ØÇÜ§ÔSÝ�ßIØ%Ý('Ô<Üãà¯Ø]ë
� '



H r Ô'Ó Ø ! b � W�� � % ë È�ß]Ô<Òã×-, � � � � �¬Ò��\Û�ÜãÒãØ5Ó � � � e � ë È�Ú¯Ú
Ù å Ò�Ó�ÕnÖ'×gÓ Ù�Ý�Ô<Òã×:Ù	Ù�Ö � � % ��� Ô<×gÚ � � ��� � @ ë�EfÖ'Ù å Û¯Ý�Ö3�¯ÜãØ&�FÓ å Ô&(]Ø/Ù å ØÓ}ÖIÜâà¯Ù�ÒâÖI× � � é �  � � �  � � � ê�, ä[å Ò�Õ å Ô<Ü�Ó}Ö�Ó}ÖIÜ)(]Ø<Ó¿Ù å Ø[Òã×:Ù�Ø%ß'Ø%Ý¿Û�Ý�Ö"��ÜãØ&��ë # å ØÖ'Û¯Ù�Ò)�YÔSÜn('ÔSÜãà�Ø	Ò§Ó

� W% � ±[� %�� � ��]à��}�YÔSÝ�Ò��%Òâ×¯ß/Ô<ÜãÜÙ å ØAÕ%Ô'Ó Ø<Ó�, ä Ø/ß'Ø%Ù�Ù å Ø�Ù�Ô��¯ÜâØAÓ Ù�Ô<Ù�Ø<Ú�Òâ×�Ù å Ø�Ù å Ø�ÖIÝ�Ø4��ë # å ØÓ}Ù�ÔSÙ�Ø&�\Ø%×:ÙÔ��gÖ'à¯Ù4Ù å Ø�ÕnÖ'×gÓ Ö'ÜãÒ§Ú¯ÔSÙ�Ø<Ú/Õ%ÔSÛ ÔIÕnÒâÙ è�ÞóÖ'Ý �Aà¯Ü�Ô#ÞóÖ'ÜãÜãÖ ä ÓVÞóÝ�Ö"� Ù å Ø4ÞóÖIÜãÜâÖ ä Òã×¯ßÕ%Ô<Ü�Õnà�Ü�ÔSÙ�ÒãÖ'×gÓB,:Òã× ä[å Ò�Õ å
� � � gji bDk i éw�¦Ö:Ú W ê

� Ø%Ü§Ó Ø

b b ± b ±' � � b ±'he � ' � �
W�� ��� ± � ± � ± i � ± � ±
W�� � � ��� ± � ' � � � � ± � ± � � � �¶ � � ± � ± � � e�±
W�� � % ��� ± � �&%�� � � � ± � ± � %�� � ±� � � ± � ± � %��

È ÛgÖIÜãè:Ò�Ô��\ÖI× Ú ä ÒãÙ å ��È�� Ú;Ò��¦Ø%×gÓ ÒâÖI×gÓ\é ����  �;ê�Ò�Ó
#�ÎIËaÎ]Ð �B��Ñ_Ò7. ÒãÙ/Ò�ÓAÓ ÜâÒ�ÕnØ��
ÕnÖ'×N(]Ø�ç\Ô<×gÚ �-, ��,��\Ú;Ò7.0Ø%ÝfÞóÝ�Ö3� ÖI×¯Ø�Ô<×¯ÖIÙ å Ø%Ý �;èYÔ<Ù �\Ö]Ó}Ù � ë

 q0)uU�^")uP +(+(,8-)ILKNMOwPJK�R�� 'K�RQK�Y�1$)NZ�)��-_O���K�R*)NY�1$)�p�q�)NU�^M)uP 6 ��É�ÊIËaÌIÍ�Î]Ï/Ê]Ð�Ñ
ÍQ!�Ï/Î�6SÍ�Ï/ÎIËÍ � Í��[ÍQ!<#�ÎIËwÎ]Ð �B��Ñ =
� ��Ê<ÊDCM= � Ó}Ø/Ù å Ø\Ù å Ø}:�ÔSç:Ò��YÔ<Ü¿ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ�Ú;Ò��\Ø�×gÓ ÒâÖI×gÓ�Ô<×gÚ�Õ%Ô<ÛgÔIÕPÒãÙ}è�Ù å Ø%ÖIÝ�Ø&�é # å Ø%ÖIÝ�Ø&� � i ê�ë

 q0)uU�^")uP + � ,�-)ILKNMOQPJK�RVSvU�R1WOwK9PxU�YZ�\0U�^�P`_RQK46 >VL���Ï/Î�6¦Ð G;Ï�#B�G�	ÊDC � �nÍ��
Î]ÐT@'Ë��I!AÍ�Ð�Î�É¯ÊIËwÌIÍ�Î]Ï/Ê]Ð¯ÑPJGÍ�� LAÉ����PÍ�Ï����s�G� b ÍQ!

Õ%Ô<ÛgÔIÕnÒâÙ}è�é�bgê � Ý�Ö'à¯×gÚ c b ±' d e g i ��Ë !��¢Í CVb�k i éw�¦Ö:Ú ' ê
� ��Ë !��

� � ��ÎIËâË-� L�Î"�V�:L����G��ÍQ!	Ð¯Ê�É¯ÊIËwÌIÍ�Î]Ï/Ê]Ð¯ÑPJGÍ�� L/É����PÍ�Ï�������� � Ê � % =
� =



� ��Ê<ÊDCM=��gØ%Ù
��� � g i bDk i éw�\Ö:Ú�� ê

� Ø%Ü�Ó}Ø
� Ó}ØfÙ å Ø[Ù å Ø :�Ô<ç;Ò)�YÔSÜ'ÛRÖ'Üãè:Ò�Ô��\ÖI×gÚ�Ú;Ò��¦Ø%×gÓ ÒâÖI×gÓÔS× Ú/Õ%ÔSÛgÔ'ÕnÒãÙ}è�Ù å Ø%ÖIÝ�Ø&� é # å ØB�Ö'Ý�Ø&� � i ê !

Õ�ÔSÛgÔ'ÕnÒãÙ}è�é)bRê ��� b ±'he � ' � �	� �
�gØ%ÙVb � ' � ��� , ä[å Ø%Ý�Ø�� � i ,ë%ë%ë&, � ë @ Ö'Ù�Ø�Ù å ØuÞóÖ'ÜãÜâÖ ä Òâ×¯ß/Ø<á]à¯Ò�('Ô<ÜãØ%×gÕPØ<Ónë

� b ±' e � ' � � � � Ý�ÖIà�×gÚ c b ±' d e � ¶
	�
 � ' � ± � %�� � � � ±' e � ' � � � � Ý�ÖIà�×gÚ c ' � ± � %�� � � � ±' d e � ¶
	�
 ' � ± � %�� ��� � � ±'he � ' � � � � ' � ±T� %�� � ��Ý�Ö'à¯×gÚ c � ±' d e � ¶
	�
 � � ±'he � ' � � � � Ý�ÖIà�×gÚ c � ±' d e � ¶ �# å Ø�Ü�Ô'Ó Ù�Ø<á]àgÔSÜâÒãÙ}è/Ò�ÓfØ<Ô'Ó ÒâÜãè�(]Ø%Ý�Ò��gØ5Ú �:èYÕnÖ'×gÓ Ò§Ú;Ø%Ý�Òâ×¯ß/Ù å Ø�Õ�ÔIÓ Ø5Ó�� � i ,Jë%ë%ë4, � ë

�
� ±' � � � ±'he � ' � � � � ±'he � '�� ��� Ý�Ö'à¯×gÚ c � ±' d � ¶ Ý�ÖIà�×gÚ c � ±' d e � ¶

i i i i i i i i� � 
 ' � e W�
 ' e � i � e �% � 
 ' � i i � � iW � 
 ' i ��
 ' � % � �

� � ' 
 ' � % % W � %
� % � 
 ' � % � 
 ' W � � W

�]Ø%Ø4Ù å Ø�ÔSÛ¯ÛgØ%×gÚ:Òãç�ÞóÖIÝGÔ Ù�Ô��¯ÜâØ4ÖSÞ Õ%ÔSÛgÔ'ÕnÒãÙ}è�é)bRê�ë�¹Ø�Õ%Ô<×�Òâ×;Ù�Ø%Ý�Û¯Ý�Ø%Ù(Ù å ØV�YÔSç:Ò��FÔSÜÛgÖIÜâè;Ò§Ô��\Ö'×gÚ�ÞóÖ'Ý �Aà¯Ü�Ô\Ô'Ó/ÔSÛ¯Û�Ý�Ö<ç;Ò)�YÔSÙ�Òã×¯ß9Ô_Ý�Ø%ßIà¯Ü§ÔSÝ å Ø�ç¯Ô<ßIÖI× ,T�;è�Ù å ØAÞóÖIÜãÜâÖ ä Òã×¯ßÝ�Ø<ÔIÓ}ÖI×¯Òâ×¯ß¯ë @ ÖIÙ�Ø b ± 
 ' Ò§Ó#Òâ×;Ù�Ø%ßIØ%Ý�Ò�.5b\Ò�Ó[Ô �Aà¯ÜãÙ�ÒãÛ¯ÜâØfÖSÞ ' ,gÓ�Ô%è{b � '� ë4È*Ý�Ø%ßIà¯Ü§ÔSÝ
å Ø�ç¯Ô<ßIÖI×�Ö<Þ�Ó}Ò�Ú;Øab � '��å Ô'Ó	Ó}Ò�Ú;Ø  ÔS×gÚ å ÔIÓ '� ± � b ± 
 ' Ù�Ý�Ò§ÔS×¯ß'ÜãØ<ÓPë � Þ b�Ò�Ó[×¯Ö'ÙÔ{�Çà�ÜãÙ�ÒâÛ¯ÜãØ[Ö<Þ ' ,RÙ å Ø%× ä Ø�Õ%Ô<×¯×¯Ö'Ù�ÕnÖ'×gÓ Ù�Ý�àgÕPÙ�Ô�Ý�Ø%ßIà¯Ü§ÔSÝ å Ø�ç¯Ô<ßIÖI×9ÔS×gÚ ä Ø å Ô&(]Ø�Ù�ÖÓ}à��¯Ù�Ý�ÔIÕnÙ � Ù�Ý�Ò�Ô<×¯ßIÜâØuÞóÝ�Ö"� Ù å Ø�ÛgÖIÜãè:Ò�Ô��\ÖI× Ú(ë

� *



� � ����ÆM� ��� ��Â�����Æ�� � ÂÇ¾�Ã � ���/Â/ÁfÆPÀ�� �

��Ø�ß'Ò�(]Ø % (]Ø%Ý�Ó}ÒãÖI× Ó�Ö<ÞÙ å Ø �YÔ<ç;Ò)�YÔSÜ:ÛgÖIÜãè:Ò�Ô��\ÖI× Ú/ÔSÜãß'ÖIÝ�ÒãÙ å �2,:Ô	Ó}ÜãÒ§ÕnØ (]Ø%Ý�Ó}ÒãÖ'×\Ô<×gÚÔYÓ Û�ÒãÝ�Ô<ÜT(]Ø%Ý�Ó ÒãÖ'×Jë # å Ø\Ó}ÜãÒ§ÕnØ (]Ø%Ý�Ó ÒâÖI×�ÕnÖ'×;Ù�ÔSÒã× Ó�Ù å Ø/Û�Ý�Ö]ÖSÞ�ë # å Ø¦Ó Û�ÒãÝ�Ô<ÜT(]Ø%Ý�Ó ÒãÖ'×�Ò�ÓÔ<×�ÔSÜâÙ�Ø%Ý�×gÔSÙ�Ø�ÔSÛ¯Û¯Ý�Ö]Ô'Õ å ë

 q0)uU�^")uP + � ,A-)ILKNMOwPJK�R SVU�RXWOQK�PJU�Y[Z 34RwO*1$) K�R1mnUo^�O1p�qP 6 � ������Í @$Gu�G�����$=>�Ê ��Ê]Ð !�� ��G2�B��ÎÇÉ¯ÊIËwÌIÍ�Î]Ï/Ê]Ð¯Ñ
J-Í�� LYÉ����PÍ�Ï�������� b`Î]Ð¯Ñ]�:L��AÏ/Ê"!�� � �PÍ�Î]ÐT@IË�� !�
�Ñ]ÊD�:L��
C�ÊIËâËaÊ$J-Í�ÐT@�

H � CVb � � Ê � % 
�!��!ÊnÉ =�>VL�������ÍQ!�Ð¯Ê�É�ÊIËaÌ'Í�Î]Ï/Ê]Ð¯ÑPJ-Í��:L � L�ÍQ![É����PÍ�Ï��������H=H �#Í�Ð¯Ñ��:L���� ��	 Ñ]Í�Ï��PÐ !�Í�Ê]Ð !�é �  � ��;êuÍ�Ð]�:L�� C�ÊIËãËaÊ$J-Í�Ð @D�!Î$#nË��H=
b � � �
W�� � � �
W�� � � � � � � �
W�� � % � � � � � � �

H 	A��Î$J¬Î�É¯Î ��ÎIËãË���ËaÊ @ ��Î]Ï J-Í��:L ����	 Ñ]Í�Ï��PÐ !�Í�Ê]Ð !�é��8� � �����;êH=H � Í:���/�:L���� L�Ê �nÍ���Ê]ÐN�!ÎIË4!PËwÍ:�B�I! J-Í�� L �:L���Ï/Ê"!��V� �PÍ�Î]ÐT@IË�� !M=
� G2�SL9Î�É¯ÊIËwÌIÍ�Î]Ï/Ê]Ð¯ÑAÍQ! G;Ð¯Í:F�G ��
 Í @]Ð¯Ê �PÍ�ÐT@���Ê"�!Î"�!Í�Ê]Ð�Î]Ð¯Ñ��G���C� �B�!Í�Ê]Ð4=

� ��Ê<ÊDCM= � Ó}Ø�Ù å Øz:�ÔSç:Ò��YÔ<Ü�� �gÔSÜ§ÔS×gÕnØ5Ú Ø5á�à¯Ò)('ÔSÜãØ�×gÕnØYÙ å Ø�ÖIÝ�Ø4� é # å Ø%ÖIÝ�Ø&� � � ê¦Ô<×gÚ
Ù å Ø ��È�� Õ%ÔSÛ ÔIÕnÒâÙ è¦ÔSÜâßIÖ'Ý�ÒãÙ å � é # å Ø%ÖIÝ�Ø&� *]ê�ë

È�×¢ÔSÜãÙ�Ø%Ý�× ÔSÙ�Ò)(]Ø�ÔSÜãß'ÖIÝ�ÒãÙ å � Ù å ÔSÙGÛ¯Ý�Ö:Ú;à ÕnØ<ÓJÛRÖ'Üãè:Ò�Ô��\ÖI×gÚ�ÓVÖ<Þ(Ù å Ø+�¦Ö]Ó ÙJÙ�Ý�Ò§ÔS×¯ß'ÜãØ<ÓÒ§Ó¿Ô'ÓGÞóÖ'ÜãÜâÖ ä Ó � ÞóÝ�Ö3�W×¯Ö ä ÖI× ,t� �YÔ<ç;Ò)�YÔSÜ'ÛgÖIÜãè:Ò�Ô��\ÖI× Ú�ÔSÜâßIÖ'Ý�ÒãÙ å ��� ä ÒãÜâÜ;Ý�ØnÞóØ%ÝÙ�Ö�Ù å Ò�ÓÓ}Û¯ÒãÝ�ÔSÜ-(]Ø%Ý�Ó ÒãÖ'× !

 q0)uU�^")uP + � ,�-)I KuMOwPJK�RTSVU�R1WOwK�PJU�YZ 3&SOw^�K�R$K�RXmnU�^�OXp q[P?6 �-������Í @$Gu�G�	��
 =>�Ê���Ê]Ð$!�� � G ����ÎÇÉ�ÊIËaÌIÍ�Î]Ï/Ê]Ð¯Ñ JGÍ�� L�É����nÍ�Ï����s��� b Î]Ð¯Ñ2� L��¦Ï/Ê"!��C� �PÍ�Î]ÐT@IË��I!�
 C�ÊIËãËaÊ$J�:L��8!}É0Í1��ÎIË0Î]Ð¯Ñ�!��!ÊnÉ�Î"�+�:L��8� �PÍ�Î]ÐT@IË)��ËaÎ$#B��Ë���ÑAJ-Í�� LAÉ����PÍ�Ï��������Tb0=

� × �¿Òãß'à¯Ý�Ø �&% ,RÙ å Ø�×;à9���gØ%Ý�Òã×�Ô�Ù�Ý�Ò§ÔS×¯ß'ÜãØ�Ý�Ø%Û�Ý�Ø<Ó}Ø%×;Ù�ÓfÛgØ%Ý�Ò)�\Ø%Ù�Ø�Ý#Ö<Þ4Ù å Ø	ÛgÖ'Üãè:Ò��Ô��\ÖI×gÚ¦ÕnÖI×gÓ}Ù�Ý�àgÕnÙ�Ø5ÚFà�Û_Ù�Ö/Ù å Ô<Ù�ÛgÖ'Òã×:Ù%ë # å Ø�×:à����gØ%Ý4Ö<Þ-Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ó#Òâ×YÙ å Ø�ÛgÖ'Üãè:Ò�Ô ��\Ö'×gÚAÕnÖI×gÓ}Ù�Ý�àgÕnÙ�Ø5ÚFÒ§Ó(æ�àgÓ}ÙfÙ å Ø�×:à����gØ%Ý4Ö<ÞÙ�Ý�Ò§ÔS×¯ß'ÜãØ<Ó-ÞóÝ�Ö3� Ù å ØuÓ Ù�Ô<Ý�Ù�ÖSÞGÙ å Ø�Ó}Û¯ÒãÝ�ÔSÜà¯Û`Ù�Ö�Ù å ÔSÙ\ÛgÖIÒâ×;Ù�ë*È Ù�Ý�Ò§ÔS×¯ß'ÜãØ å ÔIÓ\Ô�×;à��/�gØ%Ý/Ò�. ÒãÙAÝ�Ø�Û¯Ý�Ø<Ó}Ø%×:Ù�Ó/Ù å Ø�Ø%×gÚ ÖSÞ	Ô

� �



perimeter 12
had= (4, 4, 4)
capacity 24

perimeter 11
had = (3, 4, 4)
capacity 19

perimeter 10
had = (3, 3, 4)
capacity 16

perimeter 9
had = (3, 3, 3)
capacity 13

perimeter 8
had = (2, 3, 3)
capacity 10

perimeter 7
had = (2, 2, 3)
capacity 7

perimeter 6
had = (2, 2, 2)
capacity 6

perimeter 5
had= (1, 2, 2)
capacity 3

perimeter 4
had = (1, 1, 2)
capacity 2

perimeter 3
had = (1, 1, 1)
capacity 1

�¿ÒâßIà¯Ý�Ø � �"! :�Ô<ç;Ò)�YÔSÜ¯ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚAÓ ÜâÒ�ÕnØ�Ô<ÜãßIÖ'Ý�ÒâÙ å ��ë # å ØuÕnÒãÝ�ÕnÜãØ<Ú�Ù�Ý�Ò§ÔS×¯ß'ÜãØ<Ó4ÔSÙ�Ù å ØÛgÖIÜâè;Ò§Ô��\Ö'×gÚ ä ÒâÙ å ÛRØ�Ý�Ò��¦Ø%Ù�Ø%Ý b�Ô<Ý�Ø/Ù å Ø�Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ó[Ù å Ô<Ù å Ô&(]Ø8�RØ�Ø%×�ÔIÚ¯Ú:Ø<Ú_Ù�Ö\Ù å ØÛgÖIÜâè;Ò§Ô��\Ö'×gÚ ä ÒâÙ å ÛgØ%Ý�Ò��\Ø�Ù�Ø%Ý-b e � ë

Ó}ÜãÒ�ÕPØ]ë @ ÖIÙ�Ô<ÜãÜÙ�Ý�Ò�ÔS×�ßIÜãØ5Ó å Ô&(]Ø�×;à��/�gØ%Ý�Ó�,��gØ<Õ%ÔSà Ó Ø ä Ø¢ÔSÝ�Ø/Òã×:Ù�Ø%Ý�Ø<Ó Ù�Ø<Ú\Òã×�ÖI×�ÜãèYÙ å ØÛgÖIÜâè;Ò§Ô��\Ö'×gÚ¯ÓfÖ<Þ4Ô/ßIÒ)(]Ø%×\ÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý�ÔS×gÚ ä ÒãÙ å Ù å Ø8�\Ö]Ó}Ù[Ù�Ý�Ò§ÔS×¯ß'ÜãØ<ÓPë# å Ø/Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ó[Ü�Ô��gØ%ÜâØ<Ú ä ÒâÙ å ×;à��/�gØ%Ý�Ó[Ô<Ý�ØAÓ å ÔIÚ;Ø5Ú�Ù�Ö��YÔ�F]Ø�Ù å Ø&� Ó Ù�Ô<×gÚ�ÖIà�Ù
ÞóÝ�Ö"� Ù å Ø�ÖIÙ å Ø%Ý[Ù�Ý�Ò�ÔS×�ßIÜãØ5Ónë # å Ø%Ý�Ø�Ò�Ó[Ô/ÛgÔSÙ�Ù�Ø%Ý�×�Ù�Ö/Ù å Ø�Ó å Ô'Ú;Ø<ÚYÙ�Ý�Ò§ÔS×¯ß'ÜãØ<ÓfÖ'×gÕnØ ä ØÙ�Ý�Ô&(]Ø%ÜRÞ!Ô<Ý[Ø%×¯Ö'à¯ß å ÔSÜãÖ'×¯ßAÙ å Ø�Ó Û�ÒãÝ�Ô<Ü3ë

� � Æ<¾�ÆM� � � ��Â�����Æ�� � ÂÇ¾�Ã � ���/Â/ÁfÆPÀ�� �

# å Ø{�¦Òã×¯Ò)�\Ô<Ü(ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ�ÔSÜâßIÖIÝ�ÒãÙ å � ÔSÜãÜâÖ ä Ó�àgÓ�Ù�Ö\Û�Ý�Ö�(]Ø �YÔ<×;èYÝ�Ø<Ó à¯ÜâÙ�Ó[Òã×�Ù å Ò�ÓÛgÔ<ÛgØ%Ý%ë � Ù�ÓfÛ¯Ý�Ö]ÖSÞ4àgÓ}Ø<Ó[Ù å Ø8�YÔ<ç;Ò)�YÔSÜ¯ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ\Ô<Üãß'ÖIÝ�ÒâÙ å �9ë
% i
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24�¿ÒâßIà¯Ý�Ø �&%N! :�Ô<ç;Ò)�YÔSÜ'ÛRÖ'Üãè:Ò�Ô��\ÖI×gÚ�Ó Û¯ÒâÝ�ÔSÜ�ÔSÜâßIÖ'Ý�ÒãÙ å ��ë # Ö�ÕnÖI×gÓ}Ù�Ý�àgÕnÙGÔ ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ
ä ÒâÙ å ÛgØ%Ý�Ò)�\Ø%Ù�Ø%ÝCb`ÖSÞ�Ù å Ø2�\Ö]Ó}ÙÇÙ�Ý�Ò§ÔS×¯ß'ÜãØ<Ó�,7ÞóÖ'ÜãÜâÖ ä Ù å Ø�Ó Û¯ÒâÝ�Ô<Ü�Ô<×gÚ Ó}Ù�Ö'Û*Ô<Ù\Ù å ØÙ�Ý�Ò�Ô<×¯ßIÜâØ�Ü�Ô��gØ%ÜâØ<Ú ä ÒâÙ å ÛgØ%Ý�Ò)�\Ø%Ù�Ø�Ý[b0ë

 q0)uU�^")uP + � , -)I OQYOwPJK�RnSvU�R1WOwK9PxU�YZ�K�RXmnU�^�OXp q[P?6 �-��� �#Í @$GN��� ��� = >¯Ê<��Ê]ÐN�
!�� ��G2�B�4Î�É�ÊIËaÌIÍ�Î]Ï/Ê]Ð�Ñ�J-Í��:LFÏ/Í�Ð�É����PÍ�Ï����s�G��Î]Ð¯Ñ8
 � �PÍ�Î]ÐT@IË�� !�
4C�ÊIËâËaÊ$Jx�:L�� !}É0Í1��ÎIË�C�Ê �
J� �PÍ�Î]ÐT@IË)�I!M=
� ��Ê<ÊDCM=V��Ø �AàgÓ Ù�Û¯Ý�Ö�(]Ø�Ù å Ô<Ù	Ù å Ø/ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ�ÕnÖ'×gÓ Ù�Ý�àgÕPÙ�Ø<Ú]�:è�Ù å ØAÔ��gÖ�(]ØAÔSÜâßIÖ��Ý�ÒãÙ å � Ò§Ó+�\Òã×¯Ò)�YÔSÜ!ë # å Ò§Ó#ÞóÖIÜãÜâÖ ä Ó7ÞóÝ�Ö"� Ù å Ø�ÞóÖIÜãÜâÖ ä Òã×¯ßAÕnÜ§ÔSÒ)��ër Ü§ÔSÒ)� ! �gØ�Ù-�\Òã×¯ÛgØ%Ý�Ò��Aé 
Jê��gØ#Ù å ØV�\Òã×�ÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý¯ÖSÞ ÔS×y
 �!ÛgÖIÜãè:Ò�Ô��\ÖI× Ú(ë

�gØ�Ù#Ý�Ø<á]ÛRØ�Ý�Ò�� é 
Vê�gØ�Ù å Ø��¦Òã×/ÛgØ%Ý�Ò)�\Ø%Ù�Ø%ÝJÖSÞGÔ�ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ ä ÒãÙ å 
YÖIÝ�¦ÖIÝ�Ø4Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ónë�é # å Òâ×�F�ÖSÞgÝ�Ø<á]ÛRØ�Ý�Ò�� é 
VêÔ'Ó¿Ù å Ø ��ÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý(Ý�Ø<á]à¯ÒãÝ�Ø<ÚÞóÖ'Ý 
�Ö'Ý �\ÖIÝ�Ø�Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ó �:ë>ê# å Ø%×{�\Òã×�ÛRØ�Ý�Ò��¦é 
JêJÒ�Ó ä[å Ò§Õ å Ø4(]Ø%ÝJÖSÞNÝ�Ø<á]ÛgØ%Ý�Ò)� é 
VêJÖ'Ý4Ý�Ø<á]ÛgØ%Ý�Ò)� é 
Vê3�
� å ÔIÓ[Ù å Ø�Ó�Ô��\Ø�ÛgÔSÝ�ÒãÙ}è¦ÔIÓ 
¿ë�-Ý�Ö]Ö<ÞfÖ<Þ7ÕnÜ�Ô<Ò�� !V# å Ý�ÖIà¯ß å ÖIà�Ù�Ù å Ò§Ó Û�Ý�Ö]ÖSÞ0,gÞóÖIÝC�¯Ý�Ø&(:ÒãÙ}è ,;ÜâØ%Ù � � Ý�Ø<á�ÛgØ%Ý�Ò�� é 
Jê�ë@ Ö'Ù�Ø{�\Òâ×¯ÛgØ%Ý�Ò)�Aé 
Vê � �]ë{Efè�Ù å Ø/�¿Ö'Üãè:Ò�Ô��\ÖI×gÚYÛgØ%Ý�Ò)�\Ø%Ù�Ø�Ý[ÛgÔSÝ�ÒãÙ}è�é # å Ø%ÖIÝ�Ø&� � ê�,�\Òâ×¯ÛgØ%Ý�Ò)�Aé 
Vê å Ô'Ó Ù å Ø�Ó�Ô��¦Ø�ÛgÔSÝ�ÒãÙ}èYÔ'Ó�
ë # å Ø%Ý�Ø�Ô<Ý�Ø % Õ�ÔIÓ Ø5Ónë � Þ � å ÔIÓ[Ù å Ø�Ó�Ô��\ØÛgÔ<Ý�ÒâÙ èAÔ'Ó+
,;Ù å Ø%×��¦Òã×¯ÛgØ%Ý�Ò��\é 
Vê � �]ë��-Ü�Ó}Ø , � � � å ÔIÓfÙ å Ø�Ó�Ô��\Ø�ÛgÔ<Ý�ÒãÙ}è¢ÔIÓ 
[,:Ô<×gÚ�\Òâ×¯ÛgØ%Ý�Ò)�Aé 
Vê � ��� � ë � Ö��\Òã×�ÛRØ�Ý�Ò��¦é 
Jê[Ò�Ó �gÖIà¯×gÚ:Ø<Ú��gØ%ÜâÖ ä �:è ä[å Ò�Õ å Ø&(]Ø�ÝfÖSÞ �Ö'Ý � � � å ÔIÓ[Ù å Ø�Ó�Ô��\Ø�Û ÔSÝ�ÒâÙ}è\Ô'Ó�
ë��ØÇÛ¯Ý�Ö�(]Ø/Ù å Ô<Ù	Ù å ØAÜãÖ ä Ø%Ýa�RÖ'à¯×gÚ¹Ò§Ó�ÔSÜ ä Ô%è�Ó	Ô<Ù�Ù�ÔSÒã× Ô��¯ÜâØ��:è�ÕnÖ'×gÓ Ù�Ý�àgÕPÙ�Òã×�ß�Ô<×
��3ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ ä[å Ö]Ó}Ø�ÛgØ%Ý�Ò)�\Ø%Ù�Ø�Ý¿Ò§Ó ä[å Ò�Õ å Ø&(]Ø%ÝÖSÞ ��Ö'Ý��[� � å ÔIÓ4Ù å Ø�Ó�Ô��\Ø[ÛgÔSÝ�ÒãÙ}èÔ'ÓA
ë�EfØ%ÜâÖ ä , ä ØAØ%ç:Û¯Ü�Ô<Òã× å Ö ä Ù å Ø¦ÔSÜãß'ÖIÝ�ÒãÙ å ��Ú;Ø<Ó�ÕPÝ�Ò��gØ<Ú�Òâ×¹Ù å Ø/Ù å Ø%ÖIÝ�Ø&� ßIÒ)(]Ø<Ó

Ó}àgÕ å Ô�ÕnÖ'×gÓ Ù�Ý�àgÕnÙ�ÒãÖ'×Jë @ Ö'Ù�Ø�Ù å Ô<Ù\Ù å Ø �\Òã×�Ò��¦ÔSÜfÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ
ÔSÜãß'ÖIÝ�ÒãÙ å � Ó}Û¯ÒãÝ�ÔSÜ
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Òâ×f�¿Òãß'à¯Ý�Ø �HW Ò�ÓÇÙ å Ø�Ó�Ô��\Ø�ÔIÓAÙ å Ø2�YÔ<ç;Ò)�YÔSÜ[ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ
ÔSÜãß'ÖIÝ�ÒãÙ å � Ó Û�ÒãÝ�Ô<Ü�Òã×�¿ÒâßIà¯Ý�Ø �4% ë # å ØÇÖ'×¯Üãè Ú;Ò�.0Ø%Ý�Ø%×gÕnØ5Ó �gØ%Ù ä Ø%Ø%×�Ù å Ø<Ó}Ø � ßIà¯Ý�Ø<Ó�Ô<Ý�Ø\Ù å ØYÓ å ÔIÚ;Òâ×¯ß�Ô<×gÚÜ§Ô��gØ%Ü�ÓfÖ<Þ�Ó Ö3�\Ø�Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ónër ÖI× Ó Ò�Ú:Ø%Ý ä[å ÔSÙ å ÔSÛ¯ÛgØ%× Ó ä[å Ø�× ä Ø\ÞóÖ'ÜãÜãÖ ä Ù å Ø��\Òâ×¯Ò��FÔSÜ-ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ¬ÔSÜâßIÖ��
Ý�ÒãÙ å � Ó Û¯ÒâÝ�Ô<Ü¿Òâ×]�ÒãßIà�Ý�Ø ��W ÞóÖ'Ý8
�Ù�Ý�Ò§ÔS×¯ß'ÜãØ<ÓPë � Þ ä Ø�Òâ×;Ù�Ø%Ý�Û¯Ý�Ø%ÙfÙ å Ò�Ó�Ó Û�ÒãÝ�Ô<Ü¿Òâ×YÙ�Ø%Ý0�YÓÖ<Þ[Ù å Ø/:�ÔSç:Ò��YÔ<Ü¿ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ�Ó Û�ÒãÝ�Ô<Ü4ÔSÜâßIÖ'Ý�ÒãÙ å � é # å Ø%ÖIÝ�Ø&� � � ê�,JÙ å Ø%× ÔSÜãÖ'×¯ßYÙ å Ø
ä Ô5è�Ù�Ö�
 Ù�Ý�Ò�ÔS×�ßIÜãØ5ÓB, ä Ø ä ÒãÜâÜ�ÕnÖI×gÓ}Ù�Ý�àgÕnÙ/Ù å ØÇà¯×�Ò�á]à¯Ø\ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ ä ÒãÙ å ÛgØ%Ý�Ò)�\ØB�
Ù�Ø%Ý � e � Ô<×gÚ�Õ�ÔSÛgÔ'ÕnÒãÙ}è�é � e � êgÙ�Ý�Ò�Ô<×¯ßIÜâØ<Ónë �gØ%ÙJàgÓÓ Ù�ÖIÛ/Ô<Ù¿Ù å Ò�ÓJÛgÖIÒâ×;Ù�ë r Ö'×gÓ Ò§Ú;Ø%ÝÙ å ØÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý4Ô<×gÚ_×:à��/�RØ�Ý#Ö<Þ-Ù�Ý�Ò§ÔS×¯ß'ÜãØ<Ó4ÖSÞGÙ å Ø�ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ\ÕnÖ'×gÓ Ù�Ý�àgÕnÙ�Ø<Ú��;è/ÞóÖIÜâÜãÖ ä �Òâ×¯ß/Ù å Ø�Ó}Û¯ÒãÝ�ÔSÜ(ÞóÖIÝ �T�\ÖIÝ�Ø�Ù�Ý�Ò�Ô<×¯ßIÜâØ<ÓB, ä[å Ø%Ý�Ø �t�¬Õ�ÔSÛgÔ'ÕnÒãÙ}è�é � e � ê � Õ%Ô<ÛgÔIÕPÒãÙ}è�é � ê !
H � Þ ä ØuÞóÖ'ÜãÜâÖ ä Ù å Ø�Ó}Û¯ÒãÝ�ÔSÜ(ÞóÖ'Ý � �\ÖIÝ�Ø�Ù�Ý�Ò�ÔS×�ßIÜãØ ,;Ù å Ø	×:à��/�gØ%ÝfÖ<Þ-Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ó ä ÒãÜâÜ�gØ � �¬Õ%Ô<ÛgÔIÕnÒâÙ}è�é � e � ê�,gÔS×gÚYÙ å Ø�ÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý ä ÒãÜãÜn�gØ �]ëH � Þ ä Ø[ÞóÖIÜãÜâÖ ä Ù å Ø�Ó Û¯ÒâÝ�Ô<Ü ÞóÖ'Ý % �\ÖIÝ�Ø[Ù�Ý�Ò§ÔS×¯ß'ÜãØ<Ó�,]Ù å Ø�×:à��/�gØ%Ý-ÖSÞÙ�Ý�Ò§ÔS×¯ß'ÜãØ<Ó ä ÒãÜâÜ�gØ % ��Õ�ÔSÛgÔ'ÕnÒãÙ}è�é � e � ê�,:ÔS× ÚÇÙ å Ø�ÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý ä ÒâÜãÜ��gØ �T� � é!Ô	ß ÔSÛ å Ô'Óv�gØ%Ø%×Òâ×;Ù�Ý�Ö:Ú;à ÕnØ<ÚRê�ëH � Þ ä Ø[ÞóÖIÜãÜâÖ ä Ù å Ø�Ó Û¯ÒâÝ�Ô<Ü ÞóÖ'Ý W �\ÖIÝ�Ø[Ù�Ý�Ò§ÔS×¯ß'ÜãØ<Ó�,]Ù å Ø�×:à��/�gØ%Ý-ÖSÞÙ�Ý�Ò§ÔS×¯ß'ÜãØ<Ó ä ÒãÜâÜ�gØ W � Õ�ÔSÛgÔ'ÕnÒãÙ}è�é � e � ê�,-ÔS× Ú Ù å Ø\ÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý ä ÒâÜãÜV�gØ���é3Ô�ß]Ô<Û å ÔIÓ �gØ%Ø%×� ÜãÜãØ5ÚRê�ëH � ×�ßIØ%×�Ø%Ý�Ô<Ü ,JÒ>Þ ä Ø/ÞóÖIÜâÜãÖ ä Ù å ØAÓ Û�ÒãÝ�Ô<Ü-ÞóÖIÝ �+�¦ÖIÝ�Ø/Ù�Ý�Ò§ÔS×¯ß'ÜãØ<Ó�,VÙ å ØA×;à��/�gØ%Ý�Ö<ÞÙ�Ý�Ò§ÔS×¯ß'ÜãØ<Ó ä ÒâÜãÜ��gØ ����Õ�ÔSÛgÔ'ÕnÒãÙ}è�é � e � ê�,gÔS×gÚ\Ù å Ø	ÛgØ%Ý�Ò��\Ø�Ù�Ø%Ý ä ÒâÜãÜn�RØ ��Ò>Þ �¿Ò�ÓÖ:Ú�Út,(Ô<×gÚ ä ÒãÜâÜ-�RØ � � � Ø%Ü�Ó}Ø]ë�]Ø%ØAÙ å ØYÔSÛ¯ÛgØ%× Ú;Òãç�ÞóÖ'Ý/Ô_Ù�Ô��¯ÜâØ\ÖSÞ �¦Òã×¯ÛgØ%Ý�Ò��Aé 
Jê�ë # å Ø\Ò�Ú:Ø<Ô\ÖSÞ�Ù å Ø��\Òâ×¯Ò��FÔSÜÛgÖIÜâè;Ò§Ô��\Ö'×gÚ�ÔSÜâßIÖ'Ý�ÒãÙ å � Ò�Ó�Ù�Ö�ÔIÚ¯Ú�Ù�Ý�Ò§ÔS×¯ß'ÜãØ<Ó�Ù�Ö�Ô\Ý�Ø%ßIà¯Ü§ÔSÝ å Ø%ç�ÔSß'ÖI×�ÖSÞ Ó Ò�Ú:Ø  Ù�ÖÕnÖ'×gÓ Ù�Ý�àgÕPÙ�Ô�Ý�Ø%ßIà¯Ü§ÔSÝ å Ø%ç�ÔSß'ÖI×�Ö<Þ�Ó Ò§Ú;Ø  � � � Ó Ù�ÔSÝ�Ù ä ÒâÙ å � Ù�Ý�Ò�Ô<×¯ßIÜâØ ,¯Ô<×gÚ�Ô<Ù�Ø<Ô'Õ åÓ}Ù�Ø%Û-,GÔIÚ¯Ú ÔFÙ�Ý�Ò§ÔS×¯ß'ÜãØAÒã×�Ù å ØYÕPÜãÖ:Õ�F ä Ò§Ó ØAÚ;ÒâÝ�Ø<ÕnÙ�ÒãÖ'×�Ó Ö�Ù å ÔSÙ�ÒãÙ�Ò�Ó�Ô'Ú%æ�ÔIÕnØ�×;Ù�Ù�Ö�Ù å ØÙ�Ý�Ò�Ô<×¯ßIÜâØ/Ô'Ú¯Ú;Ø<Ú�Òâ×�Ù å Ø�Û¯Ý�Ø&(;ÒâÖIàgÓ�Ó Ù�Ø%ÛJë @ Ö'Ù�Ø�Ù å ÔSÙ�Ý�Ø<Ô'Õ å Òâ×¯ßAÖIÝ�Ù�à¯Ý�×¯Òâ×¯ß¦Ô\ÕnÖIÝ�×¯Ø%Ýé!ÔSÙ[Ù å ØA(]Ø�Ý�Ù�Ò§ÕnØ<Ó4ÖSÞGÙ å Ø å Ø%ç�ÔSß'ÖI×(ê ÔIÚ¯Ú¯Ó�Ô/Ó ÜâÒ�ÕnØ�Ù�ÖAÙ å Ø�ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ\ÕnÖ'×gÓ Ù�Ý�àgÕnÙ�Ø<Ú(ë@ Ö'Ù�Ø\Ù å ÔSÙAÔ<ÜãÜ�Ù�Ý�Ò§ÔS×¯ß'ÜãØ<Ó�ÔIÚ¯Ú:Ø<Ú¬ÔSÜãÖ'×¯ß�Ô�Ó Ò§Ú;Ø\Ö<Þ�Ù å Ø å Ø%ç�ÔSß'ÖI×
ÔSÝ�ØYÒã×�Ù å ØYÓ�Ô��\ØÓ}ÜãÒ�ÕPØ � Ù å Ò§Ó F]Ø%Ø�ÛgÓ#Ù å Ø�ÛRØ�Ý�Ò��¦Ø%Ù�Ø%Ý�Ó��YÔSÜâÜRØ�×¯ÖIà¯ß å Ù�Ö��gØ8�\Òã×�Ò��YÔ<Ü3ë@ Ö'Ù�ØfÙ å ÔSÙGÙ å Ø �gÔ<Ü�Ô<×gÕnØ<Ú ��È���ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ¯ÓGÕnÖI×gÓ}Ù�ÒâÙ�à¯Ù�ØfÙ å Øfà¯×¯Ò§á�à�Ø+�\Òâ×¯Ò��YÔ<çÕnÖ'×N�gß'à¯Ý�Ô<Ù�ÒãÖ'×gÓ � Ò3ë Ø]ë�,%Ù å Ø%è�ÔSÝ�ØfÙ å Ø[ÖI×¯Üâè	ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ¯ÓJÙ å ÔSÙ4Ô<Ý�Ø �gÖIÙ å �\Òã×¯Ò)�YÔSÜ'Ô<×gÚ�YÔ<ç;Ò)�YÔSÜ!ë�¿ÒâßIà¯Ý�Ø �HW F]Ø%Ø%Û ÓfÙ�Ý�Ô'ÕGFYÖ<Þ4Ù å Ø�ÛgØ%Ý�Ò)�\Ø%Ù�Ø�Ý�Ó#Ö<Þ4Ù å Ø�ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ¯Ó[ÕnÖ'×gÓ Ù�Ý�àgÕnÙ�Ø<Ú(ë� å ÒâÙ�Ø[Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ó[éMØ%ç�ÕnØ%Û�ÙVÞóÖ'Ý#Ù å Ø �gÝ�Ó}ÙnêGÔIÚ¯Ú � Ù�Ö�Ù å Ø�ÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý&,<Ô<×gÚ��¯Ü§ÔIÕ�F�Ù�Ý�Ò�Ô<×N�

%3%



start
3 4

5

6
7

6
7

8

9
8

9
10

9
10

11
10

11
12

11

12
13

12
13

12
13

14
13

14
15

14

14
15

15 15 15
16 16 16

17
16

16

17

17

17

17

18

18

18181818
19191919

19

19

20

20

20
21

20

20

20

21

21

21 21 21 21
22 22 22

22

22

22

22
23

23

23

23

23

23

23

24

24

24

2424242424
25252525�¿ÒâßIà¯Ý�Ø �HWu! :�Òã×¯Ò)�YÔSÜ�ÛRÖ'Üãè:Ò�Ô��\ÖI×gÚ¦ÔSÜãß'ÖIÝ�ÒãÙ å ��ë # ÖAÕnÖI× Ó Ù�Ý�àgÕnÙ7Ô�ÛRÖ'Üãè:Ò�Ô��\ÖI×gÚ ä ÒãÙ å�\Òâ×ÇÛgØ%Ý�Ò��\Ø�Ù�Ø%Ý4Ô<×gÚ�
�Ù�Ý�Ò�ÔS×�ßIÜãØ5ÓB,�ÞóÖ'ÜãÜâÖ ä Ù å Ø�Ó}Û¯ÒãÝ�ÔSÜ(ÞóÖIÝ 
YÙ�Ý�Ò�ÔS×�ßIÜãØ5Ónë # å Ø�×:à����gØ%ÝÒâ×AÔuÙ�Ý�Ò§ÔS×¯ß'ÜãØ[Ò�ÓÙ å Ø�ÛgØ%Ý�Ò)�\Ø%Ù�Ø�ÝJÖSÞJÙ å Ø[ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ/ÕnÖI× Ó Ù�Ý�àgÕnÙ�Ø<Ú(ë[� å ÒãÙ�Ø[Ù�Ý�Ò§ÔS×¯ß'ÜãØ<ÓéóØ%ç¯ÕPØ%Û¯ÙRÞóÖ'Ý¿Ù å Øv� Ý�Ó ÙPêgÒã×gÚ:Ò�Õ%Ô<Ù�Ø�ÔS×�Òã×gÕnÝ�Ø<ÔIÓ}Ø4ÖSÞ � Òã×�ÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý&,�ÔS×gÚ8�¯Ü�Ô'ÕGF�Ù�Ý�Ò§ÔS×¯ß'ÜãØ<ÓÒâ×gÚ;Ò�Õ�ÔSÙ�ØuÔÇÚ;Ø5ÕnÝ�Ø<Ô'Ó Ø�Ö<Þ � Òã×YÛgØ%Ý�Ò)�\Ø%Ù�Ø�Ý%ë

ß'ÜãØ<Ó[Ó}à��¯Ù�Ý�ÔIÕnÙ � ÞóÝ�Ö"� Ù å Ø�ÛRØ�Ý�Ò��¦Ø%Ù�Ø%Ý�ë # å Ø �¯Ü§ÔIÕ�F\Ô<×gÚ ä[å ÒãÙ�Ø�Ù�Ý�Ò�Ô<×¯ßIÜâØ<Ó[ÔSÝ�Ø/Ô<ÜãÙ�Ø�Ýs�×gÔ<Ù�Òâ×¯ßÇØ�ç¯ÕnØ�Û¯Ù[Ô<Ù�Ù å Ø�Ù�à¯Ý�×gÓ Ö<Þ4Ù å Ø�Ó}Û¯ÒãÝ�ÔSÜ , ä[å Ø%Ý�Ø % ÕnÖI× Ó Ø<Õnà�Ù�Ò�(]Ø ä[å ÒãÙ�Ø	Ù�Ý�Ò§ÔS×¯ß'ÜãØ<ÓÔ<Û¯ÛgØ<ÔSÝ�ëT�¹Ø�ÕnÖIà�Ü�Ú\Õ%Ô<ÜãÜ¯Ù å Ø �\Òã×¯Ò)�YÔSÜ]ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ/Ô<ÜãßIÖ'Ý�ÒâÙ å � Ù å Ø/��Ú:Ò�Ô��¦ÖI×gÚN� ÔIÕ�FÝ�ÔSÙ�Ù�ÜãØ<Ó}×gÔ�F]Ø¦ÔSÜâßIÖ'Ý�ÒãÙ å ���u,[�gØ<Õ%Ô<àgÓ Ø\Ö<Þ�Ù å ØAÝ�Ø<Ó}Ø&����Ü�ÔS× ÕnØ/ÖSÞ�Ù å Ø��¯Ü§ÔIÕ�F�ÔS×gÚ ä[å ÒãÙ�ØÙ�Ý�Ò�Ô<×¯ßIÜâØ<ÓfÙ�ÖAÙ å ØA�FÔSÝ F:Òã×�ß]Ó#Ö<Þ4ÔAÕnà¯Ý�ÜãØ<Ú �3à¯Û�Ú;Ò§Ô��\Ö'×gÚN�gÔ'ÕGFAÝ�Ô<Ù�Ù�ÜãØ<Ó}×gÔ�F]Ø]ë
� � Æ��ÇÄ�Á�	�� Á�	����	À 		Ã ÀGÂ À��
	 � Æ<¾�Æ"� � �A� Â��H��Æ�� � ÂÇ¾�Ã

� ���/Â/ÁfÆPÀ�� �

# å Ø/ÞóÖIÜâÜãÖ ä Òã×�ß5� ßIà¯Ý�Ø<ÓuÞóÖ'ÜãÜãÖ ä Ò����AØ<Ú;Ò§ÔSÙ�Ø�Ü>èAÞóÝ�Ö"� Ù å Ø}:�Òã×¯Ò)�YÔSÜÛgÖIÜãè:Ò�Ô��\ÖI× Ú¹Ô<Ü��
ß'ÖIÝ�ÒâÙ å ��é # å Ø%ÖIÝ�Ø&� � � ê�ë ��Ø ä ÒâÜãÜ(à Ó Ø�Ù å Ø&� Ù�Ö\Û¯Ý�Ö�(]Ø�Ù å Ø8�\Òã×¯Ò)�YÔSÜgÛgÖIÜâè;Ò§Ô��\Ö'×gÚ�gÖIà�×gÚ¯Ó�Ô<×gÚ\ÖIÙ å Ø%Ý�Ù å Ø%Ö'Ý�Ø&�YÓPë[��Ø�Û¯à¯Ù[Ù å Ø � ßIà¯Ý�Ø<Ó å Ø%Ý�Ø�ÞóÖ'Ý�Ø5ÔIÓ è¦Ý�ØnÞóØ%Ý�Ø%×gÕnØ ë

% W



k

k+1

p = 6k+1
first p = 6k+2 at ∆ = 2

p = 6k+3
first p = 6k+4 at ∆ = 4k + 2

last p  = 6k+2

p = 6k+2
first p = 6k+3 at ∆ = 2k + 1

first p = 6k+5 at ∆ = 6k + 3

last p  = 6k+3p = 6k+3,6k+4

p = 6k+2,6k+3

p = 6k+1,6k+2

p = 6k+4,6k+5

start adding 
triangles

p = 6k+4

last p  = 6k+4

first p = 6k+6 at ∆ = 8k + 4
p = 6k+5

p = 6k+5,6k+6

last p  = 6k+5
p = 6k+6
first p = 6k+7 at ∆ = 10k + 5

p = 6k+6,6k+7p = 6k+7

last p  = 6k+1

last p  = 6k+6�¿ÒâßIà¯Ý�Ø � � ! È�Û¯ÛgØ<Ô<Ý�ÔS× ÕnØ<ÓfÖSÞ�ÛRØ�Ý�Ò��¦Ø%Ù�Ø%Ý�Ó-Òã×��\Òã×�Ò��¦ÔSÜgÛgÖIÜãè:Ò�Ô��\ÖI× Ú\ÔSÜâßIÖIÝ�ÒãÙ å ��ë

k

k+1

p = 6k+1 appears k times
p = 6k+2 appears k times

p = 6k+2 appears k times
p = 6k+3 appears k+1 times

p = 6k+3 appears k times
p = 6k+4 appears k+1 times

p = 6k+4 appears k times
p = 6k+5 appears k+1 times

p = 6k+5 appears k times
p = 6k+6 appears k+1 times

p = 6k+6 appears k times
p = 6k+7 appears k+1 times

start adding 
triangles

p = 6k+6 appears 1 time

�¿ÒâßIà¯Ý�Ø � � ! �¯Ý�Ø<á]à¯Ø%× Õnè/ÖSÞ4ÛgØ%Ý�Ò��\Ø�Ù�Ø%Ý�Ó�Òâ×��\Òã×¯Ò)�\Ô<ÜgÛRÖ'Üãè:Ò�Ô��\ÖI×gÚ¦ÔSÜãß'ÖIÝ�ÒãÙ å ��ë

∆ = 1
ceil = 6k+1

∆ = 2k+1
ceil = 6k+2

∆ = 4k+1
ceil = 6k+3

∆ = 6k+2
ceil = 6k+4

∆ = 8k+3
ceil = 6k+5

∆ = 10k+5
ceil = 6k+6

k

k+1�¿ÒâßIà¯Ý�Ø � ' ! �¿ÒâÝ�Ó}Ù-Ô<Û¯ÛgØ<ÔSÝ�ÔS×gÕnØ�ÖSÞ�('Ô<Üãà¯Ø<Ó(Ö<Þ |w~ ' 
 � ÞóÖIÝÙ�Ý�Ò�ÔS×�ßIÜãØ5ÓJÔIÚ¯Ú;Ø5Ú	Òã×8�\Òâ×¯Ò��FÔSÜÛgÖIÜâè;Ò§Ô��\Ö'×gÚ\Ô<ÜãßIÖ'Ý�ÒâÙ å ��ë
% �



ceil = 6k+2

ceil = 6k+3

ceil = 6k+1

ceil = 6k+4

ceil = 6k+5

ceil = 6k+6

k

k+1

start adding 
triangles

�¿ÒâßIà¯Ý�Ø � = ! ��Ò�Ó}Ù�Ý�Ò)�¯à¯Ù�ÒãÖI×�ÖSÞa('ÔSÜâà¯Ø<Ó�ÖSÞ |w~ ' 
 � ÞóÖIÝ�Ù�Ý�Ò�ÔS×�ßIÜãØ5Ó�ÔIÚ�Ú;Ø<Ú¹Òâ×`�\Òâ×¯Ò��FÔSÜ
ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ\Ô<ÜãßIÖ'Ý�ÒâÙ å ��ë
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 J L��PÐ
Jv��Î]Ñ]Ñ�� � �PÍ�Î]ÐT@IË��I!z�!Ê¬Î ���*@$G�ËwÎ � L�� 6'ÎH@ Ê]Ð ÊDCA!�Í�ÑN�  
}� L��AÉ����nÍ�Ï����s���I!�ÊDC �:L��É�ÊIËaÌ'Í�Î]Ï/Ê]Ð¯Ñ"!<��Ê]Ð !�� ��G2�B����ÑYÎ �G��Î"!�C�ÊIËãËaÊ$J ! �

�¦Òã×¯ÛgØ%Ý�Ò��Aé ê �\Òã×�ÛRØ�Ý�Ò��Aé}ê
���	� � � � � �
�	�� '� ± ���
�	� � '� ± ���
�	�� b

� � � � %  '� � � '  � % '  � �  '  � %%  � � � � � �  � � '� � W '  � W '  � %  '  � W
�  � % � � � '� � % '� � � '  � � '  � W  '  � �'  � W � � � *  � W '� � � '  � � '  � �  '  � �*  � � � � � � i  � � '� � ' '  � ' '  � �  '  � '
� i  � � � � � �4%  � ' '� � = '  � ' '  � '  '  �<=

� ��Ê<ÊDCM= �]Ø%Ø �¿Òãß'à¯Ý�Ø � � ÔS× Ú]�¿ÒâßIà¯Ý�Ø � � ë

% �
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 J L��ªÐ Jv�AÎ]Ñ]Ñ
� � �nÍ�Î]ÐT@'Ë��I!�!ÊÇÎ/�G�*@ G�ËaÎ � L�� 6'ÎH@]Ê]Ð�ÊDC !�Í�ÑN�  
4Î]Ð�Ñ\Í C 
 � '  ± � � 
 � L��PÐ]�:L�� 9%ÎIË G��I!¢ÊDC�|w~ ' 
o�Î ����Î"! C�ÊIËâËaÊ$J ! �
� | ~ ' 
t�

� � � � %  '� � �%  � � � � � �  '� � %
�  � � � � � '� � � '� � W'  � % � � � *  � % '� � �*  � W � � � � i  � � '� � �
� i  � � � � � �4%  � ' '� � '

� ��Ê<ÊDCM= �]Ø%Øy�¿Òãß'à¯Ý�Ø � ' Ô<×gÚ`�ÒãßIà�Ý�Ø � = ë # å Ø/Òâ×;Ù�Ø%Ý ('ÔSÜ§Ó�ÖSÞ � Òâ×�Ù å Ø/Ù�Ô��¯ÜâØ�ÞóÖIÜãÜâÖ äÞóÝ�Ö"� Ù å Ø�ÞóÖIÜãÜâÖ ä Òã×¯ßAÔ����¯Ý�Ø4(;Ò§ÔSÙ�Ø5Ú_Õ�ÔSÜ�ÕPà¯Ü�Ô<Ù�ÒãÖ'×gÓ ä ÒãÙ å � � i ,Jë%ë�ë&, � ë|w~ ' 
�� � '  � �
	�
 '� �`é � e � ê � ~ ' 
 � '  � �
	�
 %  é � e � ê-� é � e � ê ±' � � � %  �t� � ±' �

¼�� � Æ<¾�ÆM� � � ��Â�����Æ�� � ÂÇ¾�Ã � ÂÇÄ�¾�Ã �

� å Ø�× ä Ø[Û¯Ý�Ö�(]Ø<Ú�Ù å Ø :�Òã×¯Ò)�YÔSÜ]ÛgÖ'Üãè:Ò�Ô��¦ÖI×gÚ	ÞóÖ'Ý �Aà¯Ü�Ô�é # å Ø%Ö'Ý�Ø&� � ê�, ä Ø�ÔIÓ�Ó}à��\Ø<ÚÙ å Ø8�\Òã×¯Ò)�\Ô<ÜgÛRÖ'Üãè:Ò�Ô��\ÖI×gÚ/�RÖ'à¯×gÚ¯Ó�, ä[å Ò�Õ å_ä Ø�×¯Ö ä Û¯Ý�Ö�(]Ø]ë

 q0)uU�^")uP + � , -)ILOwYOwPJK�R SVU�RXWOQK�PJU�Y[Z 'VUo_YZ03"6 >VL���Ï/Í�Ð Éo�G�nÍ�Ï���������+�\Òã×�ÛRØ�Ý�Ò��¦é 
Jê�ÊDC�Î]Ð�
[�âÉ¯ÊIËwÌIÍ�Î]Ï/Ê]Ð¯Ñ !�Î"�!ÍQ!�� �I! �:L�� C�ÊIËãËaÊ$JGÍ�ÐT@ #�Ê$G:Ð¯Ñ"! �

� ~ ' 
���� �\Òâ×¯ÛgØ%Ý�Ò)�Aé 
Vê�� � ~ ' 
�� � ���
� ��Ê<ÊDCM= � Ó}Ø�Ù å Øz:�Òâ×¯Ò��YÔ<Ü[ÛgÖIÜãè:Ò�Ô��\ÖI× Ú`ÔSÜãß'ÖIÝ�ÒãÙ å � é # å Ø%ÖIÝ�Ø&� � � ê�ë # å Ø%Ý�Ø�ÔSÝ�Ø% Õ%ÔIÓ}Ø<Ónë
H r Ô'Ó Ø ! 
 � ' ë � Ù[Ò�ÓfØ<Ô'Ó è\Ù�Ö�(]Ø�Ý�Ò>Þóè/Ù å Ø8�gÖIà¯×gÚ�Ó ÞóÖIÝ[Ù å Ø<Ó Ø8('ÔSÜâà¯Ø<ÓfÖ<Þ$
¿ëH r Ô'Ó Ø ! 
�� ' ë r Ö"�¦ÛgÔSÝ�Ø\Ù å Ø¦Ù�Ô���ÜãØ<Ó�Òã× Ù å Ø�:�Òâ×¯Ò��FÔSÜÛRÖ'Üãè:Ò�Ô��\ÖI×gÚ�Òã×:Ù�Ø%Ý���¦Ø<Ú;Ò�Ô<Ù�Ø4ÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý(Ù å Ø%ÖIÝ�Ø&� é # å Ø�ÖIÝ�Ø4� � ' êGÔS× Ú�Ù å Ø	:�Òã×¯Ò)�YÔSÜ]ÛgÖIÜâè;Ò§Ô��\Ö'×gÚ% '



ÕPØ%ÒãÜâÒã×¯ß�Ù å Ø�ÖIÝ�Ø4� é # å Ø%Ö'Ý�Ø&� � =Iê�ë � Ø<Õ%Ô<ÜãÜ:Ù å Ô<Ù � Ò§Ó-Ù å Ø[×:à��/�RØ�ÝJÖSÞJÙ�Ý�Ò§ÔS×¯ß'ÜãØ<ÓÔ'Ú¯Ú;Ø<Ú\Ù�Ö\Ô�Ý�Ø%ßIà¯Ü§ÔSÝ å Ø%ç�ÔSß'ÖI×�Ö<Þ4Ó}Ò�Ú;Ø  ,gÔ<×gÚ�
 � '� ± ���Yë @ Ö'Ù�Ø�Ù å ÔSÙ�Ù å ØÒâ×;Ù�Ø%Ý ('Ô<Ü�Ó#Ö<Þ � Òâ×_Ù å Ø�Ù�Ô��¯ÜãØ<Ó[Ô<Ý�Ø (]Ø%Ý�è¦Ó Ò)�\ÒãÜ§ÔSÝ � Ù å Ø�Ø%×gÚ;ÛgÖIÒâ×;Ù�Ó[Ú;Ò�.0Ø%Ý �:è\Ô<Ù�¦Ö]Ó Ù � ë � Ù-Ò�Ó-Ø<Ô'Ó è/Ù�Ö�Õ å Ø<Õ�F�Ù å Ô<Ù4Ù å Ø �gÖIà¯×gÚ�Ó å Ö'Ü�Ú�ÞóÖIÝ�ÔSÜâÜo('Ô<Üãà¯Ø<Ó-Ö<Þ �Yë
¼/¼ � ÆM�-Å 	��M�H�/¾
	�ÂÇÄ � Å[ÂÇ¾ ��	��_Ä
	�¾�Å 	�� Â � À��
	 � Æ<¾�Æ��

� � � � Â��H��Æ�� � ÂÇ¾�Ã ��� �/Â/ÁfÆPÀ�� �
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Î � �PÍ�Î]ÐT@IË)� ��Ê]ÐN�!Î]Í�Ð ! � L�� �$�I!��YÎnÉ]É���Î ��Î]Ð �B�9ÊDC Î É����PÍ�Ï��������¹Í � �:L��`� �PÍ�Î]ÐT@IË�� ÍQ!
�!Í�Ï/Ï���Ñ]Í�Î"����ËaÌAÎDC��s�G��Î�� GN�PÐ�ÊDC8�:L��8!}É0Í1��ÎIË��M=
� ��Ê<ÊDCM= �]Ø%Ø �¿Òãß'à¯Ý�Ø � � ë

 q0)uU�^")uP � � ,�-)ILOwYOwPJK�R$SVUoR1WOQK�PJUoYZ � ��K�SK�^&p�K�SS�)NK�^�K�Y�1$)23 p�q�)uUo^M)uP?6
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GÍ C Î�É����nÍ�Ï����s���tb9ÎnÉ]É���Î � !
Ï/Ê ��� �:L�Î]Ð�Ê]Ð �B��
�Î]Ð�Ñ�Í C¦Í���ÎnÉ]Éo��Î �I!¢Î"��� �PÍ�Î]ÐT@IË�� � 
 � L��PÐ Í���ÎnÉ]É���Î �I!/Î"� � �nÍ�Î]ÐT@'Ë��
� e % Ê � � � % =
� ��Ê<ÊDCM= �]Ø%Ø �¿Òãß'à¯Ý�Ø �HW ÖIÝa�¿ÒâßIà¯Ý�Ø � � ë

 q0)uU�^")uP � +(,?-)ILOwYOQPxK9RhSVUoR1WOQK�PJUoYZ \0^M)��-_�)NY�1"W p�q�)uUo^M)uP?6 � Ð �:L��
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z� 9����PÌ É����PÍ�Ï���������b ÎnÉ]É���Î � !
� b 
MW
	 �!Í�Ï��I!M=
� ��Ê<ÊDCM= # å Ò§Ó#ÞóÖIÜãÜâÖ ä Ó#ÞóÝ�Ö"� Ù å Ø�ÞóÖIÜâÜãÖ ä Òã×�ßAÕnÜ�Ô<Ò�� !r Ü§ÔSÒ)� ! � ×YÙ å Ø8�\Òã×¯Ò)�YÔSÜ�ÛRÖ'Üãè:Ò�Ô��\ÖI×gÚYÔ<ÜãßIÖ'Ý�ÒâÙ å �2,:Ô<Ù�Ù å Ø�ÕnÖ"�\Û�ÜãØ%Ù�ÒãÖI×Ö<ÞNÔ å Ø%ç¯Ô<ßIÖ'×ÇÖ<ÞÓ Ò§Ú;Ø  ,IÙ å Ø[ÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý '� � � å Ô'Ó#Ô<Û¯ÛgØ<ÔSÝ�Ø<Ú  Ù�Ò��¦Ø<ÓB,Ô<×gÚ_Ø5ÔIÕ å Ós�YÔ<ÜãÜâØ%ÝfÛgØ%Ý�Ò��\Ø%Ù�Ø%Ýb å ÔIÓ�ÔSÛ�ÛRØ5ÔSÝ�Ø5Ú � b 
MW�	 Ù�Ò��\Ø5Ónë�-Ý�Ö]Ö<Þ4ÖSÞ�ÕPÜ�ÔSÒ)� ! � Ó Ø�Òâ×gÚ;àgÕnÙ�ÒãÖ'×Jë # å Ø�ÕnÜ§ÔSÒ)� Ò§ÓfÙ�Ý�à�ØuÞóÖ'Ý�ÛgØ%Ý�Ò��\Ø�Ù�Ø%Ý�Ó b � i , � ,% ,¯ÔS× ÚÇÒãÙ4Ò�Ó4Ô<Ü�Ó Ö�Ù�Ý�à¯Ø�ÞóÖIÝ7Ô å Ø�ç¯Ô<ßIÖI×¦ÖSÞGÓ Ò§Ú;Ø  � � , ä ÒãÙ å ÒãÙ�Ó-ÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý�Ó W ,0ë%ë%ë&,u=é!Ó Ø%Ø �¿ÒâßIà¯Ý�Ø ��W ê�ë�È�Ó�Ó à9�\Ø�Ù å Ø�ÕPÜ�ÔSÒ)� Ò�ÓfÙ�Ý�à¯Ø�ÞóÖIÝ�Ó}Ö"�\Ø  � � ë7È�Õ%ÕnÖ'Ý�Ú;Òâ×¯ß/Ù�ÖAÙ å Ø�\Òâ×¯Ò��¦ÔSÜ�ÛRÖ'Üãè:Ò�Ô��\ÖI×gÚAÔSÜâßIÖ'Ý�ÒãÙ å �2,:ÔIÚ�ÚFÙ�Ý�Ò§ÔS×¯ß'ÜãØ<Ó4Ù�ÖAÔ å Ø%ç¯Ô<ßIÖ'×�ÖSÞGÓ}Ò�Ú;Ø  Ù�Ö�ÞóÖ'Ý �Ô å Ø%ç�ÔSß'ÖI×�Ö<Þ�Ó Ò§Ú;Ø  � � é!Ó Ø%Ø �¿ÒâßIà¯Ý�Ø � � ê�ë+�¹Ø�ß'Ø%Ù[Ù å Ø�ÞóÖIÜâÜãÖ ä Òã×¯ß/Ù�Ô��¯ÜâØ�Ó å Ö ä Òã×�ß

% =



Ù å Ø�×:à��/�RØ�Ý[ÖSÞ7ÔSÛ¯ÛgØ<Ô<Ý�Ô<×gÕnØ<Ó�Ö<Þ7ÕnØ%Ý�Ù�ÔSÒâ×�ÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý�Ó[Ú;à�Ý�Òã×�ßÇÙ å ØAÔIÚ¯Ú:ÒãÙ�ÒâÖI×�ÖSÞ�Ù å ØÙ�Ý�Ò�Ô<×¯ßIÜâØ<Ó�é3Ó}Ø%Ø �¿Òãß'à¯Ý�Ø � � ê�ë b ÔSÛ�ÛRØ5ÔSÝ�Ô<×gÕnØ<Ó'� � � '� � % %  � � b 
 W
	'� � W %  � � � � b 
 W
	'� � � %  � � � � b 
 W
	'� � � %  � � � � b 
 W
	'� � ' %  � % � � b 
 W
	'� � =  � �

%�×¯Üãè�Ù å ØfÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý '  � � Òâ×�Ù å Ø[Ô��gÖ�(]ØfÙ�Ô��¯ÜâØf×¯Ø�Ø<Ú¯Ó-Ó}Ö"�\Ø4Ø%ç:Û¯Ü�Ô<×gÔSÙ�ÒãÖ'×Jë # å ØÙ�Ô��¯ÜâØAÓ å Ö ä Ó�Ù å Ô<Ù�Ù å Ø/ÛgØ%Ý�Ò��\Ø%Ù�Ø%Ý '� � � Ô<Û¯ÛgØ<ÔSÝ�Ó  Ù�Ò)�\Ø<Ó[Ú;à�Ý�Òã×�ß_Ù å ØAÔIÚ�Ú;ÒãÙ�ÒãÖI×Ö<ÞfÙ�Ý�Ò§ÔS×¯ß'ÜãØ<Ó[Ù�ÖYÔ å Ø%ç�ÔSßIÖ'×¹Ö<Þ7Ó Ò�Ú:Ø  Ù�ÖÇÞóÖIÝ0� Ô å Ø%ç¯Ô<ßIÖ'×�ÖSÞ7Ó Ò§Ú;Ø  � � ë8EfèYÙ å ØÒâ×gÚ;àgÕnÙ�ÒãÖ'× å è:ÛgÖIÙ å Ø<Ó Ò§ÓB,]Ù å Ø�ÛgØ%Ý�Ò)�\Ø%Ù�Ø%Ý '  � � Ô<Û¯ÛgØ<ÔSÝ�Ó  Ù�Ò)�\Ø<ÓJÒã×AÙ å Ø å Ø%ç�ÔSß'ÖI×\Ö<ÞÓ}Ò�Ú;Ø  ë+�]ÖAÙ å Ø	ÛgØ%Ý�Ò��\Ø�Ù�Ø%Ý '� � � Ô<Û¯ÛgØ<ÔSÝ�Ó�Ô/Ù�Ö'Ù�ÔSÜJÖ<Þ %  � � é '� � � ê 
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