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o prq3sutXq3v,wKxzy|{~}~tX�3suvWt��1y�q��1y���vWyFxd��,� q&����� � y�q������	y�{Ty�q�}T��tX��v,��y���� � �&q3v,y�q �
� ���������,������ |¡�¢K�G�¤£L¥<�§¦¨���ª©X«��C¢K�������C«�¬��������&3®¯�����ª°R����±�� ²
² ³z¬������T´�µ¶¬W¢�¢� G´<·¸�G«�¡� ���«K��� �F¹
ºG»½¼ ¾$¿�ÀFÁ~Â�ÃCÄ¸¿FÅÆÅÈÇKÃÊÉMÂ>ËÈÌÍÇ~ÎFËÈÂªÀl»¸»*»�»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» ¼�Ï
ºG»Ðº Ñ	ÃÒ¿|À|ÓÕÔ&Ã�ÖGÅÈÇ�×�ØÚÙ½ØÛÅ�ÜÇ�ÅÝ»�»¸»¸»*»�»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» º~Þ
ºG»ÐÞ ßFÂªÎ|Ù½Â>ËáàÈâáÎ�ÜÇ�ÅÆã>Â>ËªäLåæØ½ÀFÁ~Â>×�Â>ÅÆÅÆÂ>ÅÆÂç¾è¿|ÀFÁ~Â�ÃCÄ¸¿FÅÆÅÈÇKÃCß|é~Ëáê�ÂªÙ½À »*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» Þ~º

ë ìz�<í"�G��îï¬ï���ð �¬�¡	³1ñnì.ò½�&óæôn�G��«�¡� |����´ïõ����ï���Gö<£L�G«K¡� ���«K��� ë�¹

o~o ÷"t<{T}~��y�����y������	y�{Ty�q�}T��tX��v,��y���� � �&q3v,y�q ø,ø
ù ���Í�,¡ªú¬���«�¬����d�Í�¤°� �«�¢K����±Í±��û¦¨��ü&�C«����<¢K�� �±��L±��G�����X¬�������� ù<ý
ý þ$�Í�ï��¢��û��±���ÿ ���<¢��¨¡ªú¬,«Ò�G±Í±Í��°,¢����������û³Ò ���î,í"�G«�¢� L¬,¡���  � ��� ýFù�G»½¼ É3Ç�ËáØ½Ç�ÅÈØ½éTÀ|àÆÌ�é~Ëáêç¿�Ù½ØÛÂ>Ëá¿|À|Á¯¿|À�ÓÕÄ�éCÂ>ËáãªØÛÅÈØ���ØÛÅ�ÜÇ�ÅÈàÈ¿|ÀFÁTÙ½ÂªØ½âáÎG¿|ÀFÁ~ÂªÀ »¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» ����G»Ðº ßRØ½À|ØÛÅÆÂ�ÃCåæÙÛÂªê�ÂªÀCÅÆÂ�ÃC¾ ÜÇ~¿|ê Â¤»¸»*»�»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» ����G»ÐÞ 	 Ç~ÙÛÂ>Ë�
GØ½À��~Â>ËÈÌÍÇ~ÎFËÈÂªÀÕÌ�Ü¿FË	åæØÛÁ~ÂªÀ� Â>ËÈÅÈÇ~¿FÌ�ÁTÇ�×�ÂªÀ »¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» ���
o~o~o ���3}T���b��y�{Ê�&q&v§��� o���� �R�� �¨���G�Í�����G�ª���,«Gú ���©�¢���ô����ï�Íÿð���G«�¬ï��� ¹�ë�G»½¼ Ñè×�àÆÅÈØÛÂ>ÁTàÈê Â>ÅÈÎFéGÓ|ÂªÀ »¸»�»¸»¸»*»�»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» Ï�Þ�G»Ðº � ¿|Ç~àáØ Ã��$Â�$ÅÆéTÀGÃÊÉMÂ>ËÈÌÍÇ~ÎFËÈÂªÀ »*»�»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» Ï �
¹ ! °�¢K�Íÿð���G«�¬ï�,�ð¬��<¢��G«#".� � �G� � �CîR�Í�,�<¬�������� $�ë
ÏC»½¼ %,ØÚÀFÂªÇ�ËÈÂ'&)(|ÅÈØÚê ØÛÂ>Ëá¿|À|ÁFäFÖ�ØÚê*(�ÙÛÂ,+.-�ÉMÂ>ËÈÌÍÇ~ÎFËÈÂªÀ »*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» �~Þ

ì /ª�<¢��G«�°3¥L±� F¢K��¥<� £<¥L�0!�°&�C«� F¢�¥L«���¥�«�ÿ ��� 1�ë
Ñç»½¼2	�Ëá¿�À|Ó|Ù½Ç�Á~ÂªÀ »¸»*»�»¸»¸»�»¸»¸»*»�»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» �~Þ
Ñç»Ðº_Ñ�À� ÂªÀ|Ó|¿|À|Á~ÂªÀ¤»*»�»¸»¸»�»¸»¸»*»�»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» ���
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¼�»½¼ ÉMÂ>ËáÎ|Ç~Ù½ÅÆÂªÀ.¿|ÀCÅÆÂ>ËáàÈâ�Î|ØÛÂªÓ|Ù½ØÚâáÎÒÌ�ÂªØÚÀFÂ>Ë:9 Ø½à;
GËÈÂ>ÅÈØ½àÈØ½Â>Ëá¿|ÀFÁ~ÂªÀÒØ½ê àÈØÚÀFÁT¿|Ù�ÜÇ�ËÈÂªÀzß|Ç~ÙÚÙ=<?>A@CBD����� » �
¼�»Ðº ÉMÂ>ËáÎ|Ç~Ù½ÅÆÂªÀ.¿|ÀCÅÆÂ>ËáàÈâ�Î|ØÛÂªÓ|Ù½ØÚâáÎÒÌ�ÂªØÚÀFÂ>Ë:9 Ø½à;
GËÈÂ>ÅÈØ½àÈØ½Â>Ëá¿|ÀFÁ~ÂªÀÒØ½ê ËÈÂ>ÁT¿�Ù�ÜÇ�ËÈÂªÀÕß|Ç~Ù½ÙE<F>0�.BG@ »�»*» �
¼�»ÐÞ ÉMÂ>ËáÇ~À|àáâáÎ|Ç~¿|ÙÚØ½âáÎG¿|ÀFÁ ÓFÂªà:H�éTÙJICÁ~éTÀFãª¿|Á��~Â>ËÈÌ�Ç~Î|ËÈÂªÀ|à	Ì Ü¿FËLKM>�¼ B »¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» �
¼�»N� ÉMÂ>ËÈÌÍÇ~ÎFËÈÂªÀ|à;-O�~Â>ËáàÈ¿|à$¾$¿|À|Ó|Â>Ì�ÂªÎ|Ù½Â>ËQPSRT>�¼ Bû»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» �
ºG»½¼ ÖGÅÈÇ�×�ØÚÙ½ØÛÅ�ÜÇ�ÅÈàÆ×�Â>ËÈÂªØ½â�ÎVUÍØÚÀ ÓFÂ>Ëé~×�Â>ËÈÂªÀXW�Ç~ÙÛ×�Â>×<ÂªÀ|ÂZYMÓFÂ>Ë1¾$Ä[-�ÉMÂ>ËÈÌ�Ç~Î|ËÈÂªÀÕê ØÛÅ\(]> à�P�à^>"¼ PÐº.PÐÞ.PN�F»�ºTÏ
ºG»Ðº »¸»*»�»¸»¸»�»¸»¸»*»�»¸»¸»�»¸»¸»*»�»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» Þ��
ºG»ÐÞ ÖGÅÈÇ�×LØ½Ù½ØÛÅ ÜÇ�ÅÈàÆ×�Â>ËÈÂªØÚâáÎ_UÍØ½À¸Ó|Â>ËWé~×�Â>ËÈÂªÀ`W�Ç~ÙÛ×�Â>×<ÂªÀ|ÂZY<ÓFÂªà=9�é~Ëáê Ç~À�ÓGÃ�H3ËáØÚÀ|â Â�Ã.�aUb��Y�ÃÊÉMÂ>ËÈÌÍÇ~ÎFËÈÂªÀ|à Þ��
ÞG»½¼ ÉMÂ>ËáÇ~À|àáâáÎ|Ç~¿|ÙÚØ½âáÎG¿|ÀFÁ ÓFÂªà�Ö�âáÎ|Ø½Â�c��~Â>ËÈÌ�Ç~Î|ËÈÂªÀ|àdU�ÞG»ÐÞeY1Ì�Ü¿FË:K�> ¼ B »¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» Þ���F»½¼ frÂªÙ½ÙÛÂªÀ�Ç~¿|àÆ×|ËÈÂªØ½ÅÈ¿|ÀFÁ�»¸»�»¸»¸»*»�»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» �CÏ�G»½¼ ê.Üé~ÁTÙ½ØÚâáÎFÂ*¾$Â>Ì�Â>ËáÂªÀFã>ÂªÙÛÂªê�ÂªÀCÅÆÂhgi ¿|À|Ó gj P�¿|À�ÓzÂ>ËáÙ½Ç~¿F×|ÅÆÂ[k�ËáØ½Ç~ÀFÁT¿�Ù½ØÛÂ>Ëá¿|À|Á~ÂªÀ_»¸»�»¸»¸»�»*» � @�G»Ðº ��Ø½âáÎCÅ;
~éTÀFÌ�é~Ëáê�Â'k�ËáØ½Ç~À|ÁT¿|Ù½ØÛÂ>Ëá¿�ÀFÁ »¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» � @�G»ÐÞ Ñ�¿|àÈàÆÂªÎFÂªÀ.Ù½Ø½ÀFÂªÇ�ËÈÂ>Ëml`náÃCå&ÙÛÂªê�ÂªÀCÅÆÂb»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» � @�G»N� k�ËKÜÇ�Á~Â>ËèÙ½ØÚÀFÂªÇ�ËÈÂ>Ëml n Ã�%�Ç�Á~ËáÇ~ÀFÁ~Â�ÃCÔÇ~àÈØ½àÆÌÍ¿|Àa
GÅÈØÛéTÀFÂªÀh»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» �~º�G»D� k�ËKÜÇ�Á~Â>ËmoG¿|Ç~ÓFËáÇ�ÅÈØÚàÈâáÎFÂ>Ëpl[náÃ�%,Ç�Á~ËáÇ~À|Á~Â�ÃCÔ Ç~àáØ½àÆÌÍ¿|Àa
GÅÈØÛéTÀFÂªÀÕãª¿ûå&âq
.(�¿|Àr
CÅ »*»¸»¸»�»¸»¸»�»*» �~º�G»D� k�ËKÜÇ�Á~Â>ËmoG¿|Ç~ÓFËáÇ�ÅÈØÚàÈâáÎFÂ>Ëpl n Ã�%,Ç�Á~ËáÇ~À|Á~Â�ÃCÔ Ç~àáØ½àÆÌÍ¿|Àa
GÅÈØÛéTÀFÂªÀÕãª¿ûÄ¸Ç~ÀÊÅÆÂªÀ�ê ØÛÅÆÅÆÂ�»¸»�»¸»¸»�»*» �~º�G» Ï � ¿|Ç~Ó|ËáÇ�ÅÈØ½àÈâ�ÎFÂªàml n ÃCåæÙÛÂªê�ÂªÀCÅ »�»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» �~Þ�G»D� ÑèËÈÁ�ICË�Ø½à ÃCå&Ù½Âªê�ÂªÀÊÅ »¸»¸»�»¸»¸»*»�»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» �~Þ�G»½¼ àÆÅÆÂªØ½ÙÚàÆÅÆÂ>Ë$Ñè×�àÆÅÈØÛÂ>ÁTsutvsLØ½ê ÉMÂ>ËÈÁTÙÛÂªØ½â�Î¨ãª¿T
~éTÀ wÆ¿FÁTØ½Â>ËÈÅÆÂªÀM	�ËáÇ~Ó�ØÛÂªÀÊÅÆÂªÀxs éas »*»¸»¸»�»¸»¸»�»*» Ï �
ÏC»½¼ Ö�Ø½ê_(�ÙÛÂ,+FÇ~¿|àÆÅÈÇ~¿|àÈâ�Î|àÈâ�ÎFËáØÛÅÆÅ »¸»*»�»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*»¸»¸»�»¸»¸»�»*» ���
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� �A� |C�_z�~ �
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� ¿|àáÇ~ê ê�ÂªÀFÌÍÇ~àÈàÈ¿|À|Áv�~éTÀ.Ä¸Ç (�ØÛÅÆÂªÙM¼ �
ÃÒÔ ÂªØ½à;(LØÛÂªÙÛÂ Â,+.(LÙ½ØÛãªØÛÅÆÂ>Ë	¿|À�ÓÒØÚê*(�Ù½ØÛãªØ½ÅÆÂ>ËåæØ½ÀGÃ ¿|À|Ó��.ÂªÎFËáàáâáÎFËáØ½ÅÆÅ;�~Â>ËÈÌ�Ç~Î|ËÈÂªÀ�P
ÃÒÄ�éTÀ��~Â>ËÈÁ~ÂªÀFãd�~éTÀ�
~éTÀ|àÈØÚàÆÅÆÂªÀÊÅÆÂªÀûÇ~à;I�ê*(|ÅÆé~ÅÈØ½àÈâ�Î¨àÆÅÈÇ�×�ØÚÙÛÂªÀzÉMÂ>ËÈÌÍÇ~ÎFËÈÂªÀ�P
ÃÒÄ�éTÀ�àÈØ½àÆÅÆÂªÀFã>é~Ë�Ó|ÀC¿�ÀFÁ¯ØÚê*(�Ù½ØÛãªØ½Â>ËÈÅ Ä¸éTÀ��~Â>ËÈÁ~ÂªÀ|ã>é~ËáÓ|ÀG¿|ÀFÁ�×�ÂªØXÇ~à;I�ê*(|ÅÆé~ÅÈØ½àÈâ�Î.àÆÅÈÇ�×LØ½ÙÛÂªÀzÉMÂ>ËÈÌÍÇ~ÎFËÈÂªÀ�P
ÃÒ¾$ÂªÇ~Ù½Ø½àÈØÛÂ>Ë�¿|ÀFÁ"Ø½À�	 ÙÛÂªØÛÅ;(L¿|Àa
GÅÈÇ�ËáØÛÅÈÎ|ê�Â>ÅÈØJ
L»��¿|ê�Â>ËáØ½àáâáÎFÂT�¨Â>ÅÈÎ|éGÓFÂªÀ Ì�Ü¿FË"ÑèÀ|Ì�Ç~ÀFÁTàqæÂ>ËÈÅ;(�ËÈé~×�ÙÛÂªê�ÂÒ×�ÂªØ Á~Â�çÜéTÎ|À|Ù½ØÚâáÎFÂªÀ�9 Ø��<Â>ËáÂªÀÊÅÈØ½Ç~Ù½ÁTÙÛÂªØ½âáÎG¿|ÀFÁ~ÂªÀd×�Â,-
àÆÅÈØ½ê ê�ÂªÀ��"ÜÇ~ÎFÂ>Ëá¿|À|ÁTà;æÂ>ËáÅÆÂ$Ì�Ü¿FË&ß|¿|Àr
CÅÈØÛéTÀ|ÂªÀ�PCÓ|Ø½Â	Ç~Ù½à\% ÜéTàÈ¿|ÀFÁ~ÂªÀ��~éTÀ Ñ�ÀFÌÍÇ~ÀFÁTà; Â>ËÈÅÈÇ~¿FÌ�ÁTÇ�×�ÂªÀ Á~Â�çÜéTÎ�À|Ù½Ø�-
âáÎ|Â>Ë)9 Ø���Â>ËÈÂªÀCÅÈØ½Ç~ÙÛÁTÙÛÂªØ½â�ÎC¿�ÀFÁ~ÂªÀ.ÓFÂ� LÀ|ØÛÂ>ËÈÅ	àÈØÚÀ|ÓX»a¡uâáÎû×<Â>ÅÆË�Ç~âáÎCÅÆÂçÌ�éTÙÛÁ~ÂªÀ|ÓFÂçßFé~Ëáê¢�~éTÀûÑ�ÀFÌÍÇ~ÀFÁTà; Â>ËÈÅÈÇ~¿FÌ�ÁTÇ�-
×�ÂªÀ��£ �¥¤Í�r¦ç¦Õ��§R�ï��¢K��¥L� U©¨)ªQ«�¬ ª��®^¯\°�±³²©¬ ´,«;�¬�µ^°�Y	�Â>Á~Â>×�ÂªÀM¶M��·¹¸T¡ ¾»º¹¼¥½�¡ ¾»º¥P¥·¾>À¿ Á n Â Á n tÄÃ»ÅEÆ�¡ ¾[PL¿|À|ÓÈÇ npÉ ¡ ¾»ºL»	�ÂªàÈ¿�âáÎCÅ:Ç��e·#¼¥½�¡ ¾»º Â Ç É l¾ÊQUË·CY^PLàÆé Ó�Ç c ÁTØ½ÙÛÅUËÌ[Y Í ÇÎUbÁ n YÏ>ÐÇ nÇ¥ÑÒUbÁ;Y�>0¶ÏUbÁ Â ÇÓUbÁ;Y;Y Â Á É ·¸ä Ô
9 Ç�×�ÂªØWØ½àÆÅ

Ç Ñ UÒÕ�Y6�u>×ÖØØØØØØØÙ
Ú Ç ÊÚ Á UÒÕ�Y
»»»Ú Ç ºÚ Á UÒÕ�Y

Û�ÜÜÜÜÜÜÜÝ Ì�Ü¿FËÞÇÎUÒÕ Y�> ÖØØØØØØØØÙ
Ç Ê UÒÕ Y
»»»Ç º UÒÕ Y

Û�ÜÜÜÜÜÜÜÜÝ
~éTê*(�éTÀFÂªÀCÅÆÂªÀ� ÂªØ½àÆÂ*Â>Ëq
GÙ�ÜÇ�ËÈÅ>»�Ñ�À¨ÓFÂªÀÕ¾çÜÇ~À�ÓFÂ>ËáÀTÁ n ¿|À|ÓXÁ n tÄÃPÓFÂªàL¡uÀCÅÆÂ>Ëq��Ç~ÙÚÙ½à»· ØÚàÆÅ	ÓFÂ>Ë	ËÈÂªâ�ÎÊÅÈà;-æ×�Â>ãªØÛÂ,-
ÎG¿|ÀFÁTà; ÂªØ½àÆÂ¸Ù½ØÚÀa
GàáàÆÂªØÛÅÈØÛÁ~Âp9 Ø��<Â>ËáÂªÀÊÅÈØ½Ç~ÙßoC¿Fé~ÅÈØ½ÂªÀÊÅL�~éTÀ�+Òãª¿Õ×LØ½Ù½ÓFÂªÀ��Ç Ñ UbÁ n t`YO> Ù½ØÚêàâápãJä³å àqærãJä ÇÎUÒÕ YÓ¼FÇÎUbÁ n YÕm¼FÁ n Â Ç Ñ UbÁ n tÄÃ�¼mYO> Ù½Ø½êàâá[ãJäèçêéêå à;ërãJä;çêé ÇÓUÒÕ�YÎ¼xÇÎUbÁ n tÄÃpYÕ:¼ìUbÁ n tÄÃ[Y B

º



í`î)ï�ðQñÓòOóõô�ö�ò�ðQ÷6ò\øpùûúÏümî)ý»ñÓòOø¢þ\ÿ6ø��mðqùCí��mò)ñÎðqù.ðèò����Îø¾÷6ò\ø��	�6òOð;ùCïOð ò\ó=ò Þ

ß|Ç~Ù½ÙÚàèÌ Ü¿FË�Ç~Ù½ÙÛÂ"Ä�éTê*(�éTÀFÂªÀCÅÆÂªÀVÇ	
 É l¾ÊSUË·.Y Â ¼������KÏPLÁTØ½Ù½Å�P�àáÇ�Á~ÂªÀF$ØÛËQP<Ó|Ç cXÇ É lvÊSUË·.YèØ½àÆÅ>äXÇ~À|Ç~Ù½é~Á~Âªà
ÁTØ½ÙÛÅ1Ì�Ü¿FËLÇ É l��.UË·.Y�»
Ñ�¿|à&ÓFÂ>Ë1Ö�âáÎ�Ç�ËO�~éTÀ#%æÜéTàÈ¿|À|Á~ÂªÀ ÓFÂ>Ë 9�Ø��<Â>ËÈÂªÀCÅÈØ½Ç~ÙÛÁTÙ½ÂªØ½âáÎG¿|ÀFÁ`Ç Ñ > ¶ÏUbÁ Â Ç�YRâáÎ�Ç�ËáÇ 
CÅÆÂ>Ë�Ø½àÈØÛÂ>ËÈÅ ê Ç~À Ó�¿FËáâáÎ Ó|ØÛÂãª¿|à�ÜÇ�ÅÆãªÙÚØ½âáÎFÂ"Ñ�ÀFÌ�Ç~À|ÁTàÆ×�ÂªÓ|Ø½ÀFÁT¿|À|Á¯ÂªØÚÀFÂ�Ã¨¿|ÀCÅÆÂ>ËèÁ~Â>ÂªØÛÁTÀ|Â>ÅÆÂªÀûÉMé~Ë�Ç~¿|àÈàÆÂ>ÅÆãª¿|À|Á~ÂªÀ�Pê�GÁTÙ�»ÏUu¼�»ÐÞeY1ÃÒÂªØ½À|Ó|Âª¿FÅÈØÛÁ~Â%æÜéTàá¿|ÀFÁF»FÉMÂ>ËáÙ½Ç~À|Á~Å$ê Ç~À¨Ç~Ù½Ù½Á~Âªê�ÂªØ½ÀFÂ>Ë� UbÇÓUbÁ n Y Â ÇÓUbÁ n t�ÃpY;Y�>A@ Â � ��¡ ¾ º ¸T¡ ¾ º ¼¥½ ¡ ¾ º Â
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Veranschaulichung des Polygonzugverfahrens
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(MòÇõ�� ò ð�� ÿ�ý�t � õ-òZs�õ-òuqKõ ð ô�� þ{ð òZs8sPö�õ-òZs²õ�q{ÿ�s²õ ï õ ð�ï q��MÿxòÇõ þ s�t¦ý�q ø õ ï s�r9ò�� þ ý�q í û r��1õ�q ø õ�t�x õ-ò�q��1õ-ÿ"� þ{ð îý�q � s²õ�q
( ð õ-òÇlSO îû1ð ú õ ð lS� ðxû�� r9õ�t�x�� j ðnø õml�	 û q ø lS�#ý ï tÎÿ"� þ ò â �S�S�Krìó � ó E ó�¾)ÀbÖ{×/Ô�Û`ºBß�Þ-»�Þ ª T ï t¦õ ð ò��2ý�r9¼ ï ý øKð ýjs ïKð õý�q ø ÿ û r ï sxò û q û í û1ð�ø òuqGý ð ¥ ø ò â õ ð õ�q�sxò9ý�rºõ�¼ ï ýjsxò û q{ÿ��¿ñ.�K½�1 � ô{ôºó ë } ë â � ÿ�òÇõ þ õ�ý ï � þ ù �)� òur ø{ï q��°ëÃó ëÃó
��òÇõsõ ð�þ îý�rZs�tÎý�q�òuq ø õ ð ô�� þKð òus8sPö�õ-òZs²õ�q{ÿ8s²õ ï õ ðnï q��:õ-òuqKõ

ù �)� òur ø{ï q��°ëÃó ë ª

ù ��� ò�r ø{ï q���ëÃó ë ª j òuq��1õ-ÿ"� þKð îý�q � s²õ-ÿ0( ð õ-òÇl
O îû1ð ú õ ð lS� ðxû�� rÇõ�t � � õ ð õ.� þ q{õ�s�t¦òZs ø õ�t
( û1ð tÎý�q ø-¾ � ð òuq��/õml�¿��L1 � ldn�õ ð í ý þKð õ�q§ó
E õ-ò§õ-ò�qKõ ð ÷Kõ þ r9õ ð s û rÇõ ð ý�q � ��°j± ' ñ�� �  ~
� õ�q îû sxò���s�t¦ý�qkÑ8ÄLÀ�¾�Ì�ÍdÖ ÄbÀGÀbÝ�ÉÅÄbÀ�ÉÅË-J
ÈÅÀ�ÉÅÔ)ÉÅÖmÔ�ËSÊyÀ�Á�iyÂjÃ�¾�Ì�ÍdÖmÄLÀGÀ�É���õ-òuq{ÿ"� þ r9òÇõ�WKrÆò�� þø õ ð0� õ-ò ø õ ð ÷Kõ þ r9õ ð ÿ"� þ îýjs �-ï q���q{ò�� þ s¼ý �S� õ ú ½sxò9õ ð s²õ�qN�|O ½ ô�� þKð òZs8s²õ � ó E òur ø õ�sÄt¦ý�qqlZý ï ÿ
,Mõ�q{ý ï ò�� � õ-òZsxÿ"� ð îï q ø õ�qÅtÎòZs ø õ ð�� rÇõ-òuq{ÿ�s²õ�qø ý � õ-ò§ý ï í s ð õ�s²õ�q ø õ�qÌô�� þKð òZs8s6ö�õ-òZs²õ#lÉõ-òuq
ÚÁyÆ�Ô�ÄbÛ�Ä�ÈÅÀÂÁ/Ë)À�ÉmÈ û ÄLÀGÀ�É�Ö�À�Ç�ÃdeOÂ`Ç�È]¾�Ì�ÍdÖmÄLÀGÀ�É2ó

É Ê<ÉÅË�Á/Ô)É É ¾�ÌÅÍ�ÚÁgÀ�ÓÅÔ�ËSÊF_�¯��ËÊ' ínîïKð¼ø õ�qkÆ�×`�/Á�Æ�É�Ë�atÉmÍSÆ�É�Ö�Ü�Ö{×q¾�ÌÅÍSÖ ÄbÀGÀ.Ì
E õ-òB�+O�ldn�õ ð í ý þKð õ�q]r9òÇõ í õ ð q É Í ÄLËSÊSÉ�Ã�É�ÀGÀ�É.À�É�a?×�Ö Ñ ÉÅÆ Ü�ÁgÁ�Ö{É É õ-ò�qKõ�Ú×`��×/Ë�×/Ñ8ÄÒÈÅÌ�Í�É?Î Ú×.Ê�ÆÇÄGÌÅÍK�gÉÅÄbÀ ª j ÿ+�*ò � sõ ü ú r9ò � òZs²õ�� ï q��1õmlSO ï s8sxý�lX÷ û1ð t:õ�r�q ø õ ð O û q{ÿxò9ÿ8s²õ�q �2û1ð�ø q ï q��Eo ' 1 ï q ø@ø õ ð ô�s ï í õ8¯ 'ÐÏ � ø òÇõ�ÿ�ò�� þ��-ïõ-òuqKõ ð ½.lXÿ8s ï ¶)�1õ�qÉõ ü ú r9ò � òZs²õ�q]� ï q��1õmlSO ï s8sxý�lX÷ û1ð t:õ�r ø õ ð O û q{ÿ�ò9ÿ8s²õ�q �2û1ð�ø q ï q��§¿õ ð ö�õ-òus²õ ð q�r9ý1ÿxÿ²õ�q§óÃ÷ îïKðôõ  ���ts÷?� % § % § ÷ � �bT îý þ õ ðnï q�� ø õ ð 	 ð�ø q ï q���1 � ÿxòuq øZø ý�q�q Ï ù ï ÿ²ö�õ ð s ï q��1õ�q � ï q ø ínîï{ð
õ  ���Vs ÷v� % § % § ÷ � �bT îý þ õ ðnï q�� ø õ ð 	 ð�ø q ï q���¿ � q ïKð õ-òuqKõ �-ï ÿ îýjs � r9ò�� þ õ ù ï ÿ²ö�õ ð s ï q��©� û qo´\q îû sxò�� � ý�r9ÿ ûòuq{ÿ"�1õ-ÿxý�tQs ½ ù ï ÿxö�õ ð s ï q��1õ�q�� û q�´ ú ð�û ô�� þKð òZs8s2óô û r�� þ õ�÷ û1ð t¦õ�ruq3ö ïKð�ø õ�q �-ï õ ð ÿ8s2� û q Í ËSÊgÆ Á/ËMÛcõ�q�sPö#ò�� � õ�rZs��L�<�Krìó � ó E ó û ÖmÄ ÊS×/ÖmÄGÉ¯ÑÄº[ø�ÛgÞIe`ºV¾�ÞÒÇ;È � ó ù r9ÿ
x ø òÇõ � õ-ÿ8s²õ�qvx?� �-ï tÎòuq ø õ-ÿ8s í îïKð q{ò�� þ sxÿ8s²õ-ò í õ#� ðxû�� rÇõ�t:õ � �1õ�rZs²õ�q þ õ ï s²õ ø òÇõ�Ó�×�Ö Ñ�Á/Ë�Û�Ô;Õ�ÖmÄÒËMÌ ÉúlS� ý1ý ð õ��L�<�Krìó
� ó E ó�»�Á/ÄÒÖ"ÉÅÖ¥º2Ö�×/Ö�È.É�ÀGÀ�ºA×�Á/Ë�ËMÉ�Ö'Øúe"Ù¥º?¾�Þve�h�e � ª ínîïKð�ø ý1ÿ0ieÚ�Á�Û"lS� ý1ý ð òÆÿ8s ø òÇõ��1õ ð ö�õ�q ø õ�s²õ0n�õ ð í ý þKð õ�q{ÿÜq îý þ õ ½ð�ï q�� ø õ ð 	 ðnø q ï q��Äo ' ¿ õ  � ø ò9õsô�� þKð òZs8s6ö�õ-òus²õ�q{ÿ8s²õ ï õ ð�ï q���õ ð í û r���sÄt¦òus8s²õ�r9ÿ�ôõ  ø õ ð 	 ð�ø q ï q��Xôo ' 1òut í û r��1õ�q ø õ�q E ï s"� þ õ ð l ù ðxð ýU¥ ª

�ñ{Ýj¿ ñ{Ýj¿
} ÝÃñ�� } Ý�1g� �KÝ�1g�
1�Ýj¿ 1�1�Ý�1y¿ « ¿ Ï ÝÃñ�¿ } ëKÝ/�
CKÝ/� ñ.� } ½¢ëKÝ Ï ¿ Ï ñ « ë�¿ } Ï �yÝ¢ëHñ.CK½ Ï 1�1�1dCKÝ Ï ¿ Ï ñ « ëHñ-ëKÝ�½¢ë��ñ �/�Kñ{½�Ý } ñ Ï C « } ¿�¿KÝ }�} 1 Ï ½ } ëKÝj¿1ë£1�½ 1d�KÝÃñ{½ Ï « ¿Hñ�� } ÝÃñ.C Ï ¿ Ïñ } ¿KÝ } C£1 � ¿/���yÝÃñ1ñ1ñ } ñ-ë�¿KÝÃñ.�1ë « ëHñ.CK½�Ý Ï ½/C£1 ñ1ñ{Ý/C£1
ôõ  } ¿KÝ } C£1 � ¿/���yÝÃñ1ñ1ñ } ñ-ë�¿KÝÃñ.�1ë « ëHñ.CK½�Ý Ï ½/C£1 ñ1ñ{Ý/C£1 �
õ  ¿Hñ{½/�KÝj¿K½ Ï ��� � ½j¿K½Ãñ{ÝÃñ Ï�Ï ��¿ } � } Ý Ï 1g� « �1ë/�g�K½�Ý }�} �1ë/��� ñ.CK½�Ý¢ëHñ���� ñ{Ý�1g�Ó�×/ÖmÑ�Á/Ë�Û�J¸Õ2Ö ÄLË�ÌmÉ�JdieÚÞÁjÛ`J`Õ0ÁgÁ/Ö

(\õ ð ô�sxý � òur9òZs îýjsxÿ � õ ð õ-ò�� þ$ø òÇõ-ÿxõ-ÿXn�õ ð í ý þKð õ�q{ÿÉò9ÿ8s¦òuq ù ��� ò�r ø{ï q��ãëÃó } ö#ò9õ ø õ ð �1õ��1õ � õ�q ��ö�õ��1õ�qÐß à~�¥áL<� ß 'ß àM� LS� ß{ò9ÿ8s�ö#ò9õ ø õ ð q ï{ð#ø õ ð ¤qõ-òur§òuq ø õ ð#û�� õ ð õ�qÅâ]ý�r � õ � õ�qKõP�1õ � õ-ò�� þ qKõ�s � ó
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ù �)� òur ø{ï q��ÌëÃó } ª ô;sxý � òur9òZs îýjsxÿ � õ ð õ-ò�� þ �Öòuq ø õ ð:û�� õ ð õ�qâ]ý�r � õ � õ�qKõ � ø õ-ÿ|( û1ð t¦ý�q ø lS� ð òuq��/õml�¿��L1 � ldn�õ ð í ý þKð õ�qGÿô û r�� þ õ�x õ-òuq��1õ � õ�s8s²õ�s²õ�q?xX÷ û1ð t¦õ�ruq¦ÿ8s²õ�rur9õ�q:õ-òuqKõ¼ÿ û ö û*þ r îû��1û q û t¦òÆÿ"� þ õ\ý�r9ÿ�ý ï � þ � ð õ�rÆýjsxò�� � ÿxò�� þ õ ð õã	�õ�s þ{û/½ø õ ø ý ð ª Ú×j�/×/Ë�×�Ñ�ÄÒÈÅÌ�Í�ÿ2ó û ó��wÈmÄbÌ�Í�ÉÅÖ�À ø õ�q9q ø òÇõ �1õ ð ÿ"� þ òÇõ ø õ�qKõ�q&T îý þ õ ðnï q��1õ�q&�1õ ð ö�õ�q ø õ�q ø òÇõ-ÿxÿ²õ�r � õ�q]��l �
õ�ö l ï q ø ´)ld�Ùõ ð s²õ ûHø õ ð õ-ò�qKõ�qN¤qõ-òur ø ý.� û q�óAôHòÇõ�ÿ8s îï s � õ�q@ÿxò�� þ Ë�ÄGÌÅÍSÀ�Á/ÔÅÎ á Ú×�ÆÒÆÇÄ Ê¡Ô�Ë)À�É�Ö�È�ÌÅÍdÄÂÉ"Û�Æ
ÄGÌÅÍ�É8¾|ÚÁ�À�ÓUÉ
á ×�ËOÖ:ÚÁ£Í�É�Ö Ô�ËSÊ�È Ý�É�ÖmÀ�É�Ë{ó
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» ï ÿ�ý�t«t:õ�q í ý1ÿxÿ ï q���� û q©O�ý ú òZs²õ�r�ë ª
Õ ×/ÖÅÀ�ÉÅÄLÆ�É á ×/Ë Í ÄLË�È�ÌÅÍdÖmÄLÀGÀ á ÉÅÖLÎÅÁ/ÍdÖ{É�Ëeº�ÄLË�È.Ã�ÉmÈ�×/Ë�ÛdÉ�Ö{É�ü|Ô<Ë<ÊSÉ�J£ý�Ô�ÀGÀÂÁKJ Õ ÉÅÖLÎ�Á£ÍdÖ"ÉÅËäÀ

�Öò � ô;sxý ð sPö�õ ð s²õ�ÿxòuq ø�� õ-òuq�� ðxû�� rÇõ�t � õ u ¦ ö 'æå � � õ u � s ð ò��Hò9ý�r�l
q ïKð � û q E õ ø õ ï s ï q��Îòut�n�õ ð �Kr9õ-ò�� þ��-ï	@õ þKð ÿ�� þKð òus8s{�1õ ð í ý þ{ð õ�q �
�Öò9ò � ô�� þKð òus8sPö�õ-òZs²õ�q îý�q ø õ ðnï q��Zö#òÇõ � õ-ÿ"� þKð òÇõ � õ�q�rÇõ-ò�� þ s øGïKð � þ ínîï{þ{ð"� ý ð � ø òÇõ j ð�þ îû*þÃï q�� ûHø õ ð j ð qGòÇõ øKð ò ½� ï q�� ø õ ð 	 ðnø q ï q��:ò9ÿ8s�õ � õ�q í ý�rur9ÿ�rÇõ-ò�� þ s �-ï©� õ2ö�õ ð�� ÿ8s²õ�rur9ò��1õ�q � � ó E ó ø{ïKð � þ j ü s ð ý ú û r9ýjsxò û q§ó
�Öò9ò9ò � ÿxõ þKð ÿ8sxý � òur � õ-ò��1õ2õ-ò��Kq{õ�s²õ ð ù ï ÿ²ö�ý þ r ø õ-ÿVn�õ ð í ý þKð õ�qGÿ � q îý�t�r9ò�� þ E ½ ÿ�sxý � òur�l:ÿ²õ�r � ÿ�s ínîï{ðw� õ-ÿ8sxòut«t?s²õqGò�� þ s�r9òuqKõ-ý ð õ ð õ.� þ s²õ�ôÃõ-òZs²õ�q�óÖ�ÁgÌÅÍSÀ�É�ÄÒÆ�É á ×�Ë Í ÄÒË�ÈÅÌÅÍSÖ ÄbÀGÀ á É�ÖÒÎ�Á£ÍdÖ"ÉÅËeº�ÄÒË�È�Ã�ÉÅÈÅ×/ËMÛdÉÅÖ"É�ü|Ô�ËSÊSÉ�J�ý�Ô�ÀGÀÂÁ�J Õ É�ÖÒÎ�Á£ÍdÖ"ÉÅË�ÀôÃõ þKð ý ï í ö�õ�q ø ò�� � õ-ò þ îû*þ õ ð õ ð O û q{ÿxò9ÿ�s²õ�q �2û1ð�ø q ï q���� � ó E óHõ ð í û1ð�ø õ ð q¡� ï q��1õmlSO ï s8sxý�ldn�õ ð í ý þKð õ�q þ îû*þ õ ð õ ð	 ð�ø q ï q��©l ï q ø$ø ý�t¦òZs«q û sPö�õ�q ø ò�� þ îû*þ õ ð õ ð ô�s ï í õ¡l�Ñ ÉmÍSÖ{É�Ö{É ù ï ÿ²ö�õ ð s ï q��1õ�q� û q�´ � õ-ò�õ ü ú r9ò � ò ½s²õ�qn�õ ð í ý þKð õ�q �)� ö�ó ø òÇõq� îû ÿ ï q���xó� ð�û W1õ ð x � òìó ý�rur��Kó�qGò�� þ s�r9òuqKõ-ý ð õ ð , r9õ-ò�� þÃï q��*ÿxÿ"¥Ãÿ8s²õ�t¦õ � õ-ò�òut ú r9ò � òZs²õ�q

n�õ ð í ý þKð õ�q§ó
(MòÇõ-ÿ²õ�T]ý�� þ s²õ-òur9õ��1õ ð t¦õ-ò ø õ�q§Î&ÉmÍdÖ ÈÅÌ�ÍdÖmÄLÀGÀ á ÉÅÖLÎÅÁ£ÍSÖ{É�Ë � ø òÇõ;ò�� þ ò�q ø õ�q îã �Gï q��1õ�q � õ-ÿ ú ð õ.� þ õ�q?t îû � þ s²õ1ó
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´ZW Så K L M ~ N[P � L MRN
,DC]\�^�_X`�sbac\8s õed �gf$h®N1ijh@kml HIC]aonpa â CFq�C�qsr]atCFqXH�uvq � C]aZswauqyx,C�q M u�q,x,z�^�q � s{C�q�C]auq,\{C]aZs�acEgCFq � r)|uvqÜswac\8s i t}aZsh@~�i õ�� h � i-T J h ��V õ h � i{i V � d N K T � U�VXWÜ� h���~ JBJ _ å _ U � ~ U�±Þà�±¯_ ~)� ÷s� U à i Vh@~�~�i å h õ h U i V õ h W i{i/T�� h�� U U � W�_ ��~ U à�� U à i � �
npatC U.� q�C]acC�q}��uvqXu�t�C�s{CFqRauq}xsCFq2u�rurtEGC�t�C]a�qsC�q}�m|l \X^�qsE�xsC]\mnpa â CFqXC�qys�acu�rcEKrtC]ac_X`1^�qsE�\X\{�1\�s{C�t}\ k CFqXxsC�qQ`,atCFqx,^sq�_X` U ,ErtC]ac_X`1^�qsEGC�q � |^,q�x,atC M u�q,x k CFq�s{C � C]\8s{EGC�rtCFE�sF�0,DC�q,uG^sCFq[`sC]at��sQx,atC]\{C.�D^ � E�uvHIC��?Ým���DÜ�Ô�Ëe�v�¯J
üR�/ËMÛ/Ým�ÅÖ����/ÔÅÎ¡ #��¢X�F�2â!|uG^s£,EQ\�auq,x[x,atC�üw�v¤�Û�¢��"Ûv�@¤# G¥8¤# 1��¤e¦]�úÜ8�/Ö����ÅÖ��-§�xB�¨`o�
å h õ h U i V õ h W i{i2T�© å$ª h õ h U i{iå$« h õ h W i{i¬ t}aZs å ª K L M N P � L M N?® V å$« K L M N P � L M N>¯ V U ªm° U « T U �Öj��±F²#�³¦]�úÜ8�/Ö����ÅÖ��'\�a�q,x�rG�¨´b��Üs��µ��G×.Ûv�=¦�±�²s� M u�q,xsHIC]x,auq,E�^�qsEGC�q

õ f h U i-T õ f h W i V õ ~ h U i/T õ ~ h W i V �F�F� V õ N h U i-T õ N h W iD�M u�q�x k CFqÜs�uG^ � E�uvHIC�qCFq�EGCFHIC�q\Xac_X`¶1acC�r � uG_�`a�q�t�C]_�`,u�q,ac\�_�`sC�q4�-q l H9rcC�t�C�qB�*npuvHIC]a6\�auq,xyC]acEGC�qys�rca·_X`4x,atCM u�q�xsHIC]x,auqsE�^�q,EGC�q�EGCFEGCFHIC�qB§Ax,atCjnpa â CFq�C�qys�a·u�rtEKrtC]ac_�`#^�q,E�¸[x,atCj\ l Es� Í ¥8¹t�FµX¦F±�²8�eº,�Gµ��»�G���»¼v¤s¦¡ �¹t�F��±F²�¥8¤# j¸CFq�E�atH9sw\�ac_X`.x,u�q�qyu�rc\¾½©q l s k C�q,x,atEGC�´2C]x,a�qsE�^�qsE � |^sqRC]auq;¿-À�s{q�C�tg^�ty½t�b���ccÁ d�Â! 10@Ã]Ä�0@ 17@ h � |^sq MoÅ ��½©q ih u i ´mC]\�s�aut«t�C�x�atC M uGx�ac^,\ � ^�q � s�a l q õ h � i V ��Æ � ÆÈÇ V,C]auqsC]\Oq l s�ujs�a l q,\�\���t«t}C�s{qXac\�_�`sC�q;É |l q�zICFqX\ãt}aZs�D_X`,\{C�q9r)|u�qsEGC Ç ^�q�xyxsC�qÊ½¨nDC]_ � C�r»½Ëq�uGx,atC�q
õ h���i-TÌÇ V õ h¡Ç$i-T � VÍK½
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xsCFqXuvqÜsF§,x,uv��x,atC�ØpHACFqXÙ |uG_X`sCEt}a�q,aut}u�rIac\8sF§,xo�¨`B��t}u�qOt}a�q,aut}atCFqXCb^�q�s{CFqbxsC�qyÚbCFHIC�q�HIC]x,a�qsE�^�qsEGC�q
õ h���i/TÌÇ V õ h¡Ç$i-T � x�uG\wÛ,^�q � s�a l q,u�r� fÜ õ h � iFÝ Ç ° õ � h � i ~ � � P �þt}auq<�npuvHIC]aoac\8s � P � EGCFEGCFHIC�qB�Ú l s k C�q,x,atEGC�´2C]x,a�qsE�^�qsE � |^sqRC]auqsC�qO	auq,a�t�^�t}z�^�q � s õ4d �E~ ÿ � � V Ç � � ac\�sÇOPßÞ õ h � i õ � � h � i/Tà� V�� d � � V Ç � S õ h���i-TÌÇ V õ h¡Ç$i/T � �ÚDujsv|^sqÜrcac_�` � u�q9qOt}u�q.x�atC]\{Cj\ � u�rcuvq�Cjnpa â CFq�C�q�s�acu�rtEKrtC]ac_�`#^9qsE Þ �AØDqXx9q#^�q,E!a�q[r k C]a'nDa â CFq�C�q�s�acu�rtEKrcC]ac_X`1^�q8áEGC�q Ç �IØDqXx�q1^�qsE!^�t}\�_�`sq�C]atHIC�q K õ f K T õ V õ ~ K T õ � � â
h H i ã ¹ä�=¤A�X�vµ���üR�v¤*åGæm��µ����v¥�ç¡ #��¢X�«Ç#èêéêµ{åv¤,¥8¤#  É K £-q,xsC õ

K N!T � U*VXW�� P � L M V õ4d �E~Gh®N8i t}aZs
õ � � h � i ° U f h � i õ � h � i ° U Ü h � i õ h � i/Tà�Gh � i V � d N

õ h U i-Tìë V õ h W i-T � � â
h _ i u�q�u�r l E h H i §ví{C]x l _X`Oq�ac_X`�s�rcauqsC]uvqXCpnpaïîICFq�C�q�s�acu�rtEKrtC]a·_X`1^�qsE«t}aZs

õ � � h � i³T J h ��V õ h � i V õ � h � i{i V � d N S JK N��yL M ~ P � L Mð� �
�pq,xsCFqX\jí¡C]x l _�`ñu�r·\QHIC]ab�Aq � u�qsE�\ k CFq�s�uG^ � E�uvHIC�qàac\8s[x,atC¿-À8a·\8s{C�qsr.¶ l q��2|l \�^�qsEGC�q q,ac_�`ys�C]auq�t�u�rOHIC]arcauq,C]uvq�C�qynpaïîACFqXC�qys�acu�rcEKrtC]ac_X`1^�qsEGC�q[EGC]\Xac_X`sCFqÜsF��nDC�q�q;x,atCju�r�rtEGC�t�C]auqsC¾�2|l \�^�qsE�¶ l q

õ � � TÌP õ ac\8s õ h � i-Tà� f \�a�q h � i ° � ~ _ l \ h � i^�q,xyx�atC M u�q,xsHIC]x,a�qsE�^�qsEGC�q
õ h���i/TÌÇ V õ h�ò�i-Tà� T   ÇbT�� ~ T��y� �

Ûb|^sq�rcauqsC]uvq�CbnDatîACFq�C�q�s�acu�rtEKrcC]ac_X`1^�qsEGC�q � u�q�q
t}u�qQr]^�t}auq�xsC]\8s-x,atC M u�q,x,HAC]x�auqsE�^�qsEGC�q�_�`,uvqXu � s{CFqXac\�acCFq�C�qB§� |^sqwx,atC¾EGC�q,uG^;C]auqsCj�m|l \X^�qsE�C�Àsac\8s�atCFq�sF§,\ l Es� É ó ¹ä�)�Fµ�¤*�����=ôG� É �L t � l rtEGC�q�xsC�q�¦F�]�·õ$�³a·_X`}aut�t�CFq³x,atC Í-ö �·¦��)��¤1õb¥8¤*å Í �@¤*å��F¥s���ï ��G������C]auq,CFq-�m|l \�^�q,Epx,CFq M u�q,x k CFq�s�uG^ � E�uvHICh Í1� Ç$i ôv¼vµ{�v¥1¦p�Õêµ��@¤1õ��ø÷*����¹@¹t�6Îù�F�@²1¼]å#��¤4r]^sq�´2C]\8s�aut�t�^�q,Ey¶ l qùÚ!|uG`sCFqX^�q,EGC�q � |^,q��m|l \�^9qsEGC�q�¶ l q M u�q,x k CFq�s�uG^ � E�uvHIC�q\�auq�x�x�atCj\ l Es�h a i Ó�� ÑD��µ���¤8õ$��¤�ôv��µ@çF�>²�µ���¤äÀu�q�u�r l Ewr]^j�pq � u�qsE�\ k CFq�s�uG^ � E�uvHAC�q k |uG`�rZs�t}u�qjC]auq3,paZs8s{CFq S nDatîACFq�C�q,rFC�q�¼#^ l s�atC�qys{C�qsá)�Oz,z�q l Àsaut}ujs�a l q� |^sq õ � CFq�E�atH�sêuG^ � xsC�t�,paus8s{CFqênpaïîICFq�C�qsrFC�q,EKrtC]ac_X`1^�qsEGC�q�r]^,\Xu�t«t�C�q�t}aZsêxsC�q M u�q,x,HAC]x�auqsE�^�qsEGC�q¸ k atC¾C�s k u�x�atC¾nDa·\ � qXC�s�ac\�atCFqX^9qsEgx,CFqDØDq�s�\{¶vuvqXacuvH-rtC�qyú�auq h»Þ � Þ �ø× i �



ûjüDý-þ.è[éwêÏÎdë.ü�î�Ð-éwîDÑqíBîXïìüXí*ñìwÐ!üyÒ î�ÓAÔ©é�ò+ì+ñ1ü�ÕIòp��ÖoÕIòOþ�é2Ö,Ö[ð*é�ì|ñ8ü+ò�ì|é�î ÍGÿ
h aca i ÕRµ¡¼²±F���>���»¼v¤s¦ ùO¥1¤Aå º��vµ��»�G���»¼v¤s¦ � �]�@²1¼]å��F¤³ÀEGCFC]acEKqsC�s�rG�¨´D� � |^sq}�D^ � E�uvHIC�qÏ¶ l t��/�1z h Í1� Þ�i�h u i K x,uvHIC]aêHIC]\8s�aut«t?s6t}u�q x,uG\�	auq,a�t�^�t�uG^ �C]a�qsC�t C�q,x9rcac_X`�x,aut�C�q,\Xa l q,u�rtC�q���C]aurcqXuG^�t ¶ l q4Û,^�q � s�a l qsC�q S x�atC]\{C��³CFq � uG`sq�C�q�s{qXuvEGC�qx�atCjÚbu�t}C�q¶ l q û �v¹t�FµÜ�>�=¤�^�q,xXüw���·õO� L _�` k CFq�xsCRx,atC]\{C��³CFq � uG`sq�C�q,\ � rcuG\�\�Cêa�t � l rtEGC�q,x,C�q��'C]aur L�L |^,HACFq�z�uvqÜs�atC�rurtCnpaïîICFq�C�q�s�acu�rtEKrtC]a·_X`1^�qsEGC�qyHIC]`,u�q,x,C�ruqB�´2C]aoEGC k |l `�q�rcac_�`sC�qynpaïîICFq�C�qys�a·u�rtEKrtC]ac_�`#^�q,EGC�q[HAC]a k C]aZs{C�t x,atCpEGC�q,uG^sC]\8s{C�ql	;C�s�` l xsC�q\�auq,xh acaca i
	 ±�²������6ôv�Fµ=çF�>²�µ���¤ h t}ausê\�C]`sq�s{qXac_ � qXC]ac_X`;uG^�\{EGC]uvq�HIC]aZs{C�s{C�q
�-uvq�acu�qys{C�q i ¸}÷*µ��=¤8õ��ø÷*�»�F¹=¹ KM ujs{C�auq h Í �cÇ$i�h@~)~�i õ h U i-T�sSr |l \{Cbx,acCOr]^sEGC]` |l q�atEGCb�pq � u�qsE�\ k CFq�s�uG^ � E�uvHAC t}aZsm� |l \�^�q,E õ T õ h M S U�V 1i ���1C�s{rFC õ h W i auq å C]auqXt}aZsx,C�t��IatC�r å h� V õ h W S U*V #i{i��T�y�	u�q;CFqX`�|u�rus � l qÜt}u�r � l rtEGC�q�xsC�qyz,qXa�qsr]atz�atC�r�rtC�q}�prtE l qXaZs�`�tg^,\b���ct� d��¾0���& ��h`i'Ã�hji'0@ ����* 1"?& �9i�"> 8���#%�"�fp35 Ã$%6��(�� 5 � bX�+c»� dh u i ,pCFEGCFHAC�q �� �"! d L M N h �D^,\{E�u�qsE�\Üq�|uG`sCFqX^�q,E � |^sq õ h U i{ih H i ´2C]\8s�a�t«t�C��2|l \�^�qsE ôõ xsCFqO�pq � u�q,E�\ k CFqÜs�uG^ � E�uvHIC

õ � h � i-T J h ��V õ h � i{i V�� d � U�VXWÜ� S õ h U i-T���#�$!¾�h _ i Û�u�rurc\ å h ôõ h U i V ôõ h W i{i�%Tà� §,¶GCFq�HIC]\�\{CFqXC �� �"! r]^ '&)(+*,S�k atC]xsCFqX` l rtC h H i t}aZs ��#�$! K T�'&,(-* � �
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�bH,H�aur·x,^�qsE!Í1� Ç K �³CFqXu�q,\X_X`,uG^�r·ac_X`1^�qsE}xsC]\.�8_X`,acCF�G¶GCFq � uG`,q�C�q,\ h Í1�øÍ i � |^sq U T Çv�
ÚDujsv|^sqÜrcac_�` � |l q9qys{C«t}u�qÊuG^�_X`�aut qXC]_X`�s{C�q M u�q�xsz�^�q � spxsC�q Å CFq�sj¶ l q�EGCFHIC�qÊH�r k �Bu�qsz�uG\�\{C�qo�'ØDHÊx,atCC]auqsC l xsCFqyx,atCu�q�xsCFq�C[	 |l EKr·ac_X` � C]aus�E |^9q,\8s�atEGCFqyac\8sF§ê` |u�qsE�s[x,u$¶ l qìuvHo§ l Hìx,atC� |l \�^�qsEGC�qàxsCFqynpaïîIC�áq�C�q�s�acu�rtEKrtC]a·_X`1^�qsE[H,r k ��a·`sq�C6q#^9t�CFqXac\�_�`sC�qÊÚ!|uG`sCFqX^�qsE�\Ür)|l \�^�qsEGC�q õMö � |^,q k uG_�`,\{C�q,x,C]\ l xsCFq � u�rurtC�q,xsC]\ �½¨n |u�t�z � ^�qsE�\F½ËC]acEGC�q,\�_X`�u � s{C�q.HAC]\XaZs{rFC�qB�npuv�ÊC]auq � rcC]auqsCFq�ÛsC]`�rtCFq}a�q õ h U i \�a·_X`Ïaut«t}C�q,\�¶GCFqX¶1atC�r � uG_�`sC�q � u�q9q \�C�rtH�\8s!HIC]a/C�Àsu � s{CFq��m|l \�^9qsEÊxsCFq�pq � u�q,E�\ k CFqÜs�uG^ � E�uvHIC h Í1�øÍ i�h H i §*\�atC]`�s�t}u�q;u�q



ûjüDý-þ0/2143ÏÎ65.ü�î�Ð71wîDÑqíBîXïìüXí*ñìwÐ!üyÒ î�ÓAÔ81�ò+ì+ñ1ü�ÕIòp��ÖoÕIòOþ+12Ö,Ö[ð91�ì|ñ8ü+ò�ì:1�î ; �
b���c=< d�Â! 10@Ã]Ä�0@ 17 h-	 ��¼$��µmùÂøw¥8¹ä�=µ�¦�±F²?>@>ÜºB÷IèBADCEC i�1C]a U TìÞ §.� U�VXWÜ� T � � V ÇF� � S

õ � T�© � ÇÇGÇF� Ç ¬ õ V õ f h���i-TÌÇ V õ f h¡ÇF��i/TÌÇ
�1C]a õ x,acCD�2|l \�^�qsE!x,atC]\{CFq M u�q,x k CFq�s�uG^ � E�uvHACG§)ôõ x�atCD�2|l \�^�qsE�xsCFq�\{C�rtHIC�qQnpaïîICFq�C�q�s�acu�rtEKrtC]a·_X`1^�qsE%t}aZsêxsC�qEGC]\8s |l q�s{C�q4�pq � u�q,E�\ k CFqÜs{C�q

ôõ f h���i/T õ f h���i S ôõ ~ h���i-T õ ~ h���i�h¡ÇbPÏÇF� � f Ü iD�npu�q�qyE�aurus
ôõ f h¡ÇF��i �T�Þ1� ×EM ÇF� �GF h autH�³CFq�EKrtC]a·_X`;r]^ õ f h¡ÇF��i/T Ç$i �

npatC/¿/q � r |uvqX^�qsERx,u � |^sqoac\8s�q�ujsv|^sqÜrcac_�`B§]x,uv�O`�atCFqoxsCFq7t}u>Àsaut}u�rcCI�³CFqX\8s$|uvq � ^�qsE�\ � u � s l q'HICFrs|^sEKrca·_X`J��s$|l qX^9qsEGC�qauqyxsC�q.nDujs{C�qauq[C�s k u�u�q,EGC�q l t«t�C�q k atqXxB��bH�`,aur � C�a·\8s K ½t�=¤��)�) Gµ��»�Fµ{��x,atC h q1^�t�CFqXac\X_X`sC i � |l \�^�qsEe¤,¥8µLK¥�¢X��µ%�>¹t�F�=¤I��>�¤��)�Fµ�ôv�v¹@¹t�F½t�7	.u�q�^9qys{CFq�s{C]a�rZs¾x,uG\L qys{CFq�¶vu�rurBauqe½ � rtC]auq,CG½M��C]aur·auqys{CFqX¶>u�rurcCU TON f ´ N ~ ´ �F�F� ´ N�P ´ N�P z'f T W$§s^�q�x k |uG`�rZs�t�C]`sq�CFq�CJ��s�uvqÜs k CFq�s{C  f V �F�F� V 'P�� �DEKr»�,uG^,_�`8� � atrFrFC Knpuvr]^.´2CFrFC]ac_�`�q#^9qsEGC�q k acC � q |^�`sCFq K HIC]aIEGCFEGCFHAC�q,C�t J \{C]ah Í1� ¿ i�hRQ>i õ h M SGN V 1i x,atC¾�2|l \�^�qsE}xsCFqb�Aq � u�qsE�\ k CFq�s�uG^ � E�uvHIC
õ � T J h ��V õ i V NyÆ � Æ W S õ hSN�i-TT � |^sq hSN V #i d N��yL MwNSÛ l qÜt�u�r�u�rc\ lb���cVU d�WÈ �i'">&)��hji�Ã{h`i60@ X���* 1">&)�9i'"? 8� h Îß��²�µ{õF�»�F¹ � �]�@²1¼]å��%º � ¥8¹ï���¨÷A¹t��¦�²1¼]¼G���@¤#  i�I^sqY�ACFqÜrtCFE�^�q,E U TZN f ´ N ~ ´ �F�F� ´ N�P ´ N�P z'f T W HIC]\8s�aut«t}C  f V  ~ V �F�F� V 'P d L M N xsCFqXuvq�sF§Ax,uv�t}aZswx,CFqw´mCFrFC]a·_X`�q1^�qsE h Í1� ¿ i�hRQ>i E�aurus Kh@~�i � |^sq Ç�Æ Y ÆL[ r)|l \8s õ h M SGN  V   i�� � õ h � SGN  V   i-T J h ��V õ h � SGN  V   i{i V N  Æ �0´ N  z'f S õ hSN  SGN  V   i-T�  �h@~�~�i å  K T õ hSN  z'f Pw�8SGN  V   i�P:  z'f T�� V ÇjÆ Y Æ\[�PjÇêSå P K T å h� f V õ hSN�P z'f P��8SGN�P V 'Ppi{i-Tà�y� �

npatC]\{C]\:� l q�EGC]`sC�q.a·\8sw\�auq�q#¶ l rur»§8xsC�q�q[C]\OE�aurZsb���c^] d�Â! �_ù 1")`o%6��(�1C]aba K Tdce f M�M�M 'P:f d L M NXg P ÚD^�rurc\8s{C�r�rtCbxsCFqR�bH,H�aur·x,^�qsEHh6§ k2l HIC]aih h a i³Tdc å f M�M�M å P:f d L M NXg Px,^sq�_X` h Í1� ¿ i�h a i á h aca i xsCF£9q�atCFq�sRac\8sF�,npu�q�q;a·\8skj�§,xsCF£-q,atCFq�sRx,^sq�_X`
j h � i K T j h � SGN  V   i V N  Æ ��´ N  z'f S Ç¾Æ Y Æ\[ P Ç�S j h � i K T j h � SGN�P V 'P¾i V N�P	Æ � ÆLN�P z'f S�m|l \X^�qsE}xsCFq M u�q,x k CFq�s�uG^ � E�uvHIC h Í1� Ç$i �



ûjüDý-þ0/2143ÏÎ65.ü.l�Ð714lDÑnmolqpìüqm9r\swÐ!üyÒ l�ÓAÔ81utvsvr1ü�ÕItp��ÖoÕItOþ+12Ö,Ö2w91us:r8üvt.s:1ul ; Ç
´2C k C]a·\ Kh Í � ¿ i�h@~�~�i2T   j d � Ü h®N8i��h Í � ¿ i�h@~�i T   j � h � i³T J h ��V@j h � i{i V � d N V � %TON  V Ç ´äY Æ\[�Sauq N  E�aurZsRuvHICFq K j � hSN  Pß��i-T J hSN  V@j hSN  P��8SGN  � f V   � f i{iT J hSN  V   i V x,uxj\�s{C�s�atET j � hSN  ° ��i q,uG_X` h Í � ¿ i�h@~�i�ST   j d � f h®N8iD� �
Û l qÜt�u�r � u�q�qÅt}u�q h Í1� ¿ i q,ujsv|^sqÜrca·_X` k atC]x,CFqwu�rc\w¿/a�q � uG_�`,\�_�`,atCF�G¶GCFq � uG`sq�C�q � |^sqwxsC�q�½©rcu�qsEGC�qB½D�³C � s l qy h � i-T � y  h � i � f@zM{Bz P V y  h � i K T j hSN  ° � hSN  z'f PiN  i{i V �}Æ � ÆìÇ�S

h h y h���i V y h¡Ç$i{i C�qys�\�z,q�C]_X`,C�q,x h Í1� ¿ i�h aca i xsCF£9q,acCFq�s SuG^8îBuG\�\{C�qB�ÚD^�t�CFqXac\X_X`yx,^sq�_X` � |^,`sq�H*uvqêa·\8sÄq#^sqOC]auqsCjx,ac\ � q�C�s�a·\�atCFq�s{C.�³CFqX\�a l q;¶ l q h Í1� ¿ i �b���c}| d�9;0@Ã0`B"> y¬?0@Ã$0@ 1"{¬? #Ã~WÈ ;i�">&)�9h`i'Ã�hji'0@ ����A #">&)�-i�"> 1��1C]aI�ACFqÜrtCFE�^9qsE U T�N f ´ N ~ ´ �F�F� ´ N�P z'f T W ¶ l q³� U*VXWÜ��§B^�q,x hS�v��i uG^ � r]^,EGC]`�|l qXatEGC�t ,paZs8s{CFq N  ¦ �¶ l q N  T � N  V N  z'f �oEGCFEGCFHAC�qo§ Ç¾Æ Y Æ\[Ê�
,DC]\�^�_X`�sb\�auq�x   d L M N V Ç�Æ Y ÆL[ V,xsCFqXuvq�sF§�x�uv�h a i j �,h M SGN  V   i r)|l \8s hS�.�#i uG^ � N  ¦ � t�aZswxsC�t �pq � u�qsE�\ k CFq�s�j �shSN  SGN  V   i-TT  V ÇjÆ Y Æ\[Ê�h aca i�c å f M�M�M å P�fwTà� V k2l HIC]a å  K T j �,hSN  z'f P��8SGN  V   i³P�  z'f V Ç¾Æ Y ÆL[ P Ç�Så P K T å h� f V@j �,h W P��8SGN�P V 'Ppi{iD� �
�I^sqbaZs{CFqXujs�at¶GC�q;´2C]\8s�a�t«t�^9qsE�x,atC]\�CFq h�  K ÇjÆ Y Æ\[i d L M NXg P ¶GCFq k C�q,xsC�sAt�u�q;HIC]aut x,ac\ � q�C�s�a·\�atCFq�s{C�q	.C]`sq � uG_X`,\�_�`,atCF�G¶GCFq � uG`sq�C�q�rG�¨´D�>x�uG\9�Oµ¡¼��Gå#��¤s¦F±�²8� 	 �n�G�v¤��)�F¤M�vº*��µ@ç��>²#µ{�F¤ h ¶1EKr»��Ö¾¥ � è6> i �,� l qXuG^,\�\{C�s{r]^9qsEr]^sq ó ¤,æm�F¤*åv¥8¤# �ô>¼v¤RÖg��æ-��¼G¤v¸2º,�vµ����G¤��)��¤ùr]^sq�´mC]\�s�aut«tg^�qsEexsCFq�Úb^�r�rc\8s{C�rurtCnaZx,CFq!�bH,H�a�rcx,^�qsEih:auq´2C�t�CFq � ^�qsE h Í1� Ï i ac\8sF§�x,uv�
h d � ~ E�aurZsF�,npuvr]^b���c^� d��B�e¬���1C]a N!T � U�VXWÜ�/§ J4K N��[L M N P � L M N uG^,\ ��� t}aZs���� Ç §�^9q,x�C�À8ac\�s�atCFq�C¾r]^�í{C]xsC�t hSN V ë�i d N«�[L M N x,atCh@k CFEGC�q J d �!f q l s k C�q,x,atE�r l � u�r i C]a�q,xsC]^es�atEGC¾�2|l \�^�qsEqj h M SGN V ë6i xsCFqO�pq � u�q,E�\ k CFqÜs�uG^ � E�uvHIC

j � h � i-T J h ��V@j h � i{i V � d � N VXWj��V
j hSN�i-T�ë/�L \8sRr]^,\$|ujs{r�rca·_X` å d � � §�\ l a·\8swx,atCj�bH,H�aur·x,^�qsE?h4a�qy´mC�t}CFq � ^9qsE h Í1� Ï i uG^,\ � � �´2C k C]a·\ KÚDuG_X`;xsC�t��8ujs{r�|^sHICFqêx,atCp\8s{C�s�atE�x,aïîICFq�C�qsr]acCFq�H�uvq�CD�OH�`'|u�qsE�atE � C]aZsêxsCFqR�m|l \�^9qsE�¶ l t �pq � u�qsE�\ k CFq�s h ´2C�ák C]ac\RrG�¨´D����¤*¼#¢�¹t¼]±�²Kº��!��÷�÷s�F¹s÷�÷Bè}AjÇ����+A�Ç6� i � l rcE�s

  � P � j h � SGN  V   i ¡¡¡ � TON  z'f d � � V Ç¾Æ Y Æ\[��^�q,xyx�u�t}aZs å  d � � V ÇjÆ Y Æ\[ PÏÇ}�npu6q,uG_X`
� l qXuG^,\�\{C�s{r]^9qsE å d ��� a·\8sF§sac\8sRuG^,_X` å P d ��� u�rc\RÉ l t}z l \XaZs�a l qQr k C]atCFq ��� ¸#�bH,H�a�rcx,^�qsEGC�qo��
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ÚDujs |^sqÜrcac_�`y\�auq,xyuG^�_X`;u�rurcC��-uvqXacu�q�s{C�q.xsC]\wÚbC k s l q#¶GCFq � uG`sq�C�q,\bauq h Í1� Ï i u�q k C�q�xsH�uvq]§,xsC�q9q K

a � P ��h h a i d � ~ q,uG_�`��8ujs{r h Í � × i � |^,q J V å d � ~ �½�¿-À8ac\�s{C�qsrp¶ l q�a µ ½9t}aus�h h a µ i³T�� q,ac_�`ysw\ l z�uG^,\�_�`,u�rBHIC]u�qys kml qÜs{H�uvq]�½oh � h a+µ i q�ac_X`�s�\�auqsE�^9r)|uvqpÌQ½-q�ac_X`�sb\ l z�uG^,\�_�`,u�r'HAC]u�q�s k2l q�s{H�uvq$�A´2C]uG_X`�s{C}x,uvr]^4u�rc\O´2C]`,u�q�x�rc^�qsE�\Xu�q,\�ujs{rí{C]x l _�` K �� ë � j h � SGN V ë6imT K�� h � ir)|l \8swx�atCj�Aq � u�qsE�\ k CFq�s�uG^ � E�uvHIC� � h � i-T � J� j h ��V@j h � SGN V ë�i{i � h � i VÄ��� N S � hSN�i³T _ � �npuvHIC]aoac\8sã_ � d L M N xsCFqv��¸ys{Cg¿/auq�`sC]aZs�\{¶GC � s l q]� �
nDCFq�º,¼vµ��)���@¹ßxsCFqp\{C]`sqp\�_X`�q,C�rurtC�q³ÆF¥,��åvµ{�G���=¦�±�²s��¤êÚ@õ�¥ � �@¤*å���¦��2¦�¥?÷s�Fµ�¹ä�=¤I���vµ���¤�Û?�!¼G¤,ôv�Fµ� 1��¤1õ xsCFqpÚbC k ás l q h |uG`�q9rcac_X`,C�q i ¸ L s{CFq�ujs�a l qZr]^,qQ´2C]\8s�aut«tg^�qsEßC]auqsCFqQÚD^�rur·\8s{C�rurtC[¶ l q h Í1� Ï i § � l t�H�auq�atCFq�s�t}aus�xsCFqQ\�C]`sq²1¼>²s��¤��w�F¤*�v¥8�ï ��G�F�@�yHIC]aD�³CFq k C�q,x�^�qsEj¶ l q��³CFq � uG`sq�C�q �.� ` l `,CFqêØDqXx9q#^�q,Ejauq h Í1�V½ i CFq�E�atH�s-C]a�qy¦�±F²�¤A�F¹=¹�v¼G¤,ôv�Fµ� ��»�Fµ{�F¤*å���¦�¦F��²#µb #�F¤*�v¥���¦º��Fµ=çF�>²�µ���¤AèÓ!��µQÖ���±�²#�)�F�=¹ZÀ�q1^sq ã ¹ï¼`�G�v¹c� É �!¼v¤,ôG��µ» #�F¤1õ�§Ixo�¨`B�Bx,atC���s�uvq�s�q�|uG`sCFq�^�qsE � |^,qpx�atCgÚD^�rur·\8s{C�rurtC§t�^s�Q¸auqlq1^sq\�_�` k CFq � l q�s{q l rur·atCFq�H�uvq�CFq Å C]ac\{CR¸�`,auqsqXC]ac_X`sC�q�x6q,uG`�u�qQxsCFqmÚD^�rurc\�s{C�rurtCÄrcatCFEGC�qB� L qy½ËqXC]u�rtC�qB½t§�½ � l q � q�C�s{C�qo½t§½¨auq�s{CFqXx,ac\�r]atz9rcauq'|uvq�C�qB½,�pq k C�q,x,^�q,EGC�q4a·\8s¾`,atCFq¾xsCFq�	.ujs�`,C�t}ujs�a � CFq�uG^ � x,atC%âDauq k C]ac\{C�x,acC]\{CFq¾�Aq k C�q�xsCFqu�qsEGC k acC]\{C�qB��pq,xsCFq�CFqX\�C]aZs�\ba·\8sDx�atC�� l qXEGC]`sC�q,\ k C]ac\{C�x,atC]\�C]\DÉ�uvz�aZs{C�rc\Du�rurtEGC�t�C]a�qsCFqDu�q k C�q,xsH�uvq h aut«t}CFq t�aZsbx,acC]\{C�trtC�s{r�s{C�q.EGq l �GC�q.ÚDuG_X`�s{C]aur i Kb���c^  d~¡t��7�7@(� ¢_ß 80��� 4�'0�hji2¬?7�0@�' 1�,"? �¡I�¾0=(* 1�2m! 1"{¬$�*%�& (��,+- 
,DCFEGCFHIC�q JK N��yL MRN��yL MìP � L MwN V¤£ å K L M ~ NX�yL M P � L MwNX�yL M
,DC]\�^�_X`�s h j�V#¥ i d �!f$h®N,S{L M N iÄ�yL M t}aZs

j � h � i-T J h ��V@j h � i V#¥ i V � d N Ú�Ó�� Ñp��µ���¤����»�v¹Ë G¹c���»±�²�¥8¤# �Û
£ å h j h U i V@j h W i V#¥ iêTñ� V k2l HIC]a

£å h j h U i V@j h W i V#¥ i K T © å h j h U i V@j h W i V#¥ i¦0§ j h � i ~ � � P Ç ¬ ÚB¨R�v¤Aå�¢X�Xåv�=¤1 G¥8¤# #�F¤-À-² K�v¥�©' �ô>¼G¤
¥ ¥1¤A��¢�²1è©ÛÚ�Ö�¼vµ � ����µ�¥8¤# jº2å�� � �@�ªj %� ��i �
fê0�¬? #">�e¬?%'"~��%:�������.m! #"¸¬$��%'&)(*�,+- 8�Z+- 802(� �m35 i6�67@0�hji� 8�:9;0·<m #"> 1�2¬>0=�*7=(A7@ 10�hjiB%'�'(� 8��²8�X¼vµ�����ÀÅ � Å u�rZs{CFq§� Ç ÿK½ Þ � K ,DC k |l `9q�rcac_�`sCOnpaïîICFq�C�qys�a·u�rtEKrtC]ac_�`#^�q,EGC�qB��¿/a�qsCO¿/a�q � |^�`sqX^�qsEs�E�1z,q�auqsEGCFq{á«�³CFqÜr·uvEs§�´2CFq{ár·auq�á'âOC]a·xsC�rtHICFq�EgámÚbC k�¬-l q � �9âOC]a·xsC�rtHICFq�EGCFq��6uG\�_X`sC�q#H-|^,_�`sCFqb´êu�q,x ÇGÇF�Öj¥ � �Fµ��=¦�±F²8���p��²1�v¤Aå8¹ ¥8¤# �À
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	ß�9âbu�q � C�á)´ l ^,q�EGC l ac\%� Þv�G��Þ � K ,Dq�^�q,x�rcuvEGC�q[xsCFqwÚD^�t�CFq�ac\�_X`,C�qO	.ujs�`sC�t�ujs�a � ^9q,x[xsC]\ Å ac\�\{C�q,\X_X`,u � s�rcaïá_�`sC�q M C]_X`�q,C�q,\F�M�'C]^sH9qsCFq{á«�³CFq¥rcuvEs§���s�^es8s{E�uvqÜsF� L �8´êÚÈÍ?á·¿ Ç ÿ?á �G� Í�¿ Ï á Þ ��¿m^sq l Ï ; §øÿ � �
 �¯® l `�q,\ l qä� Ç ÿGÿ�¿¸� K ÚD^�t�CFqXac_Fu�r�\ l rc^es�a l q l � z�uvq�s�acu�r,x�aïîACFqXC�qys�acu�r�C�¼#^�ujs�a l q,\-H1�%s�`sCO£-q,aZs{CwC�rtC�t}C�qys0t�C�ás�` l xB� Ï � � z,qXauq�s�auqsE Ç ÿGÿ�¿1�����°p^,uvq�s{CFq l q,a²± M ���suG_F_ l ± Û2���8u�rcCFqXa)� Þv�G��Þ � K ÚD^�t�CFq�ac\�_X`,C 	ujs�`sC�t}ujs�a � Þ �¯�1z,qXauq,EGCFq{á«�³CFqÜrcuvEs§8´2CFq{ár·auq�á'âOC]a·xsC�rtHICFq�EgámÚbC k�¬-l q � �AØ��8´êÚÌÍ?á·¿ ; � á ; Í Ï Ç Ï á Þ � Þ ÿ1�øÿ�¿�¿m^sq l
®s���;s l CFqv± M ��´ê^�rcacqX\�_X`^� Ç ÿGÿ � � K Úb^9t�CFqXac\�_�`sC§	ujs�`sC�t}ujs�a � L�L � h Í1�*�D^sÙ�uvEGC i �1z,qXa�qsEGCFq{á«�³CFqÜrcuvEs§*´mCFq¥rcauqá0âOC]acx,C�rtHICFq�Egá/ÚOC kZ¬-l q � �â�� M ���8_�` k uvq�rX� Ç ÿG×G×¸� K ÚD^�t�CFqXac\X_X`sCQ	ujs�`sC�t}ujs�a � � h»Þ �¨�D^sÙ�uvEGC i ��C]^sH-qsCFq{á«�³CFqÜrcuvEs§���s�^es8s{E�uvq�sO^o�¨u8�
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½ ¾O¿dÀ¢Á�ÂLÃ�Ä

Å �Äò ü�Æø � ÿ ø ò ù �Äò Ç ú ÿ � �<õ¸·k·<õ
¹ ��º õ ÿêõöò � �0úÈ·<ùÉ·<õ���¼	� ø ò ù õöò
Å CFqXxsC0ÊñÛ,^MÊMËXÌ�a l Ê,C0ÊZ¶ l Ê [ �-uvqXa·uvH¯ÍtC0ÊB§ [ � Þ §mHIC]\@Ì�aVÎ~ÎJÌ�x�^sqX_X`:�OH*`�|u�ÊsE�atE�ËGC]a^Ì{C0Ê:r k ac\X_X`sC0Ê:ac`8áq�C0Ê�z*uvqGÌ�atC0ÍVÍtC0Êà�bH¯ÍtC]a^Ì�^¯ÊsEGC0ÊB§R\{z,qXa·_X`XÌ
Î}u�Êì¶ l Êñ÷s�vµ�������¹@¹c��¤ZÏ�� ÐD�Fµ{�F¤����»�v¹  �¹t�F��±F²�¥8¤# #�F¤,�OnpatC éêµ{åv¤,¥8¤# C]aVÊsCFq�÷8�Gµ�������¹@¹t�F¤ªÏ�� ÐD��µ���¤����»�v¹Ë G¹c���»±�²�¥8¤# ;ac\@Ì!x,atC;ØDqXxMÊ1^MÊsE4xsCFq�`�|l _X`,\GÌ{C0Ê ¶ l qGË l Î�Î�C0Ê,x,C0ÊÏ�OH¯ÍcC]a^Ì�^MÊsEs�¿/aÑÊsrFC0ÍtEEÍtC]ac_�`#^¯ÊsEGC0Ê Çv� ØpqXxMÊ1^MÊsE~Ëvu�ÊMÊ7Î}u�ÊÊuG^ � EGC k |l `MÊMÍca·_X`sC!npaïîACFqXC0Ê6Ì�acu�ÍcEEÍtC]ac_X`1^MÊsEGC0Ê4r]^sq�|^,_GË � |^�`sq�C0Êh HICÒË>u�Ê¯Ê6ÌRH,r k �,\F� |Ó H�^MÊsEGC0Ê i �
	MÔ ¦��)� � � Çv� ØpqXxMÊ1^MÊsE�^MÊ�x.¿/aÑÊsrFC0ÍtEEÍtC]ac_�`#^¯ÊsEGC0Ê Þ1� ^MÊ,x`�|l `sCFq�CFq�ØDqXx¯Ê#^MÊ,E�\�aVÊ,x�½¨\�_X` k atCFqXacEGCFq]½t�A´2CFq�C]aVÌ�\ÍcaVÊ,C]uvq�Cb÷8�vµ����»�F¹=¹c��Ï�� Ðp��µ���¤����»�v¹Ë G¹c���»±�²�¥8¤# 1��¤ Þ1� ØDqXxMÊ1^MÊsExÍcatC � CFq Ê[C]aVÊsCjÛD|^MÍÑÍtCp¶ l Ê;�-q l H�ÍtC0Î�C0Ê K

Õ � h j i³T PÖ
{ ¦ ×'Ø f U { × h j i ��Ù �� j { � j × h j iÚ ÛÒÜ ÝT K � � h j i \ l E ��Þ uG^sz¯Ì@Ì{C]aVÍ °

PÖ
×'Ø f U × h j i � �� j × h j i ° U Ü h j i � h j i �T J h j i V j d�ß Y L M P

�w�� 1�$¢���¤�àDU { × V�U × V J�K ß P¯á�L M S
�w��¦�¥,±�²#�«àb� K ß P¯á�L M Vm� dbâ Ù h ß i u�Íc\w�m|l \X^MÊsE l H�atEGCFqP,YÍtC]ac_�`#^MÊ,EDãL Î �-qXaÑÊsr]atznË>u�Ê¯Êyx,uvHIC]a�ä U { ×�å f@zM{ ¦ × z P \{�¢Î�Î�CÒÌ{qXa·\�_X`;u�Ê,EGC0Ê l Î�Î�C0Ê k CFqXxsC0Êo§,xsC0ÊMÊ

£ U { × K T ÇÞ h U { × ° U × { i V ä £ U { ×�å \{��Î~Î�CÒÌ{qXac\�_�`^MÊ,x Ö £ U { × � Ù �� j { � j × T Ö U { × � Ù �� j { � j × V x,u � Ù �� j { � j × T � Ù �� j × � j { � |^sqì� dbâ Ù�bH�`�|u�ÊsE�atE�¶ l ÊxsC0Êy¿/acEGC0Ê k CFqGÌ{C0Ê.x,CFqO\{�¢Î�Î�CÒÌ{qXac\X_X`sC0Ê
æu�Ì{qXaïÀ�ä U { ×�å CFqX`�|u�Í^Ì�Î�u�Ê � l ÍcEGC0Ê,xsC
ç Ô ÷,��¤A�F�=¤��)�F�=¹ä¥8¤# 6à
� `sC]at��ÌOaVÎ �m^MÊDË�Ìkj dbßh a i �F¹=¹ä�ø÷A���·¦F±�²�§ k C0Ê¯Êyx,atCj¿/acEGC0Ê k CFqGÌ{Cj¶ l Êèä U { × h j i å f@zM{ ¦ × z P C]aVÊsCFq ÍtC]a�� l q�rFC]a·_X`sC0Ê`,uvHIC0ÊB§ l �¨¿w�êé �h aca i ÷s�vµ¡�#¢�¼v¹ä�·¦F±�²�§ k C0ÊMÊ hB[�PZÇ$i ¿/atEGC0Ê k CFqGÌ{Cj¶ l Ê�ä U { × h j i å f@zM{ ¦ × z P é � §�C]aVÊ;¿/acEGC0Ê k CFqGÌ Tà�h acaca i ² Ô ÷,��µ]¢�¼v¹ä�·¦F±�²�§ k C0ÊMÊ hB[�P Ç$i ¿/atEGC0Ê k CFq Ì{Cj¶ l Ê�ä U { × h j i å f@zM{ ¦ × z P é � §,C]aÑÊ;¿/atEGC0Ê k CFqGÌJë �

;6ì
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ð@<êñ��Mò ��ó$���'�'�,">�6+- 10@Ã]Ä�0@ 17@ h U i Pèô � h j i³TÌPbõ P{ Ø f�ö)÷-øö ¢0ù ÷ h j i V ä U { ×�å TÌP:ú
Î}a^Ì ú ¿/aVÊ�`sC]a^Ì�\GÎ}u�Ì{q�aïÀ S \ l Es� h ÊsCFE�u�Ì�at¶GCFq ivû ��÷*¹t��±�����é'÷s��µ{�G��¼vµ��HICÒË>u�Ê¯Ê6ÌGÍca·_X`[E�aVÍ^Ì K a·\@Ì�ü h j ° ~ � i³T � h j'V � i ° ~«ýAh j'V � i ` l Í l Î l q�z�` h Î}a^Ì h j'V � i \@Ì�u�Ì@Ì h j f V@j Ù i{iT²þ � ¢ ° ý�ÿDTà� V ý ¢ P � ÿpTà�  uG^,_X`#��á M atC0Î}u�ÊMÊ�\�_X`sCjnpaïî�� á��YÍVÊo�T²þ � ¢�¢ ° � ÿ ÿ¾Tà� V ~�������ô � Tà� ^MÊ,x ô?ý!Tà�;SxB�¨`B� M C]u�Íïá/^MÊ,x L Î}uvE�aVÊ'|uvqGÌ{C]aVÍB` l Í l Î l q�z�`sCFqwÛ,^¯ÊDËXÌ�a l ÊsC0Êy\�aVÊ,xy\ l Es��� ²8�vµ � ¼v¤��·¦F±�²8���I¥8¤	�>���»¼v¤A�F¤
� �h H i � K�vµ � �F¹t�F�@��¥8¤# �aVÊ[C]aVÊsC0Î�É�|l q�zICFq ß Y L M� K

� ���� P ��� ��Ù �� j Ù f ° �¯Ù �� j ÙÙ ° �¯Ù �� j Ù�	� T J h j'V � i Vkj dbß Y L M �!V � ë �;S �në � K
ä U { ×Òå T����� P � �P � P �� �

�����h _ i � �F¹=¹c��¤# �¹t�F��±F²�¥8¤# 
�¯Ù ���� Ù P�� Ù � ��Ù �� j Ù f ° ��Ù �� j ÙÙ � T J h j�V � i V�j d�ß Y L M Ù V � ë �8SO� ë � K

ä U { ×�å T �� Pw� Ù �PO� Ù� Ç ��h H,r k �ß½¨\�_X` k aVÊsEGC0Ê�xsC��8uGa^Ì{CG½t§ � u�ÍVÍc\�Ê1^sqwC]aVÊ,C M uG^MÎ�¶>uvq�acuvH¯ÍtC�j d L M f i �h x i ¶ l Ê.EGC0Î}ac\�_�`6Ì{C0Î��/�1z.ac\GÌRrG�¨´b�
j Ù ��Ù �� j Ù f ° �¯Ù �� j ÙÙ Tà� V h j f V@j Ù i d L M Ù � �

L Ê l H�atEGC0ÊÊ´2C]ac\{z*atC0ÍtC0Ê h ; � Ç$i}h W i ^¯Ê,x h��Fipk atqXxÊx,acC [ ¸6Ì{C�� h�� ° Ç$i ¸6Ì{C?�-uvqXacuvH�ÍtC�aVÊÊxsCFq�´2CFrFC]ac_�`MÊ#^¯ÊsEuG^,\{EGCFrFC]a·_X`MÊsCÒÌ K
�IC]a^Ì � �Oj �"! f aVÎ#�pCFEGC0Ê,\�u�Ì{rgr]^MÎ ½ ØDqGÌF½
j T h j f V �t�t� V@j
� i d L M � �npatCR´2CFrFC]ac_X`MÊ1^MÊsEGC0Ê;½ËC0ÍVÍcatzMÌ�a·\�_X`B½t§#½Ëz�uvqXuvH l Ícac\X_X`B½t§1½¨`��1zICFq�H l Ícac\�_�`B½?\XaVÊ,xg�vÊ,u�Í l E�atC0Êgr]^�xsC0Ê%$#^,uGx,qXu�Ì�ac\�_�`sC0Ê�YÍtC]a·_X`1^MÊsEGC0Ê;aVÊ[r k C]a �-uvqXa·uvH¯ÍtC0ÊB�np^sqX_�`.x,atC�� l qXE�uvHAC�¶ l Ê M u�Ê,x8á l xsCFqO�.Ê � u�ÊsE�\ k CFqGÌ{C0Ê k CFqXx,C0ÊyC]aVÊ,xsC]^MÌ�atEGCj�m|l \�^¯ÊsEGC0Ê � C]\@Ì{EGC0ÍtCFE�ÌF�IÛb|^sqx,atCpC]aVÊ,rFC0ÍVÊsC0Ê��m�#zIC0Ê;\�aÑÊ,x[^MÊ6Ì{CFq�\�_X`,acC]xMÍcac_�`sCY� l q�E�uvHIC0Ê¦���±�²> 1� � K�@�Iàc§Aa»�ËCG�1¸�¿-À8ac\GÌ{C0Êsr¾C]aVÊsCFqw� |l \�^MÊsE¸[¿/aVÊ,x,C]^DÌ�atE�ËGC]a^ÌRxsCFqO�2|l \�^MÊsE¸[\@Ì{CÒÌ�atEGC��bH�`�|u�ÊsE�acE�ËGC]a^ÌwxsCFqO�2|l \�^MÊsE�¶ l ÊxsC0Êynpu�Ì{C0Êß�
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ð@<êñcÁ�ò)( ��& ���'(�Ã+*! #")ó$��%'&)(*�,+- &]3%'"Q��0@  80�����0S_ß 8��Ã?0 5 ���*7= -,  17�7@ 1�'(*7@ 80/.10B%6��(� 232 P�� Ù � ¢�¢ Tà� V4j d L M V � ë �8S� h j�V ��imT � Ü h j i V2�42 h j�V ��imT � f h j i Vuj d L M �Ûb|^sqw� Ü V{� f dbâ Ù h@L MDi C�Àsac\@Ì�acCFqGÌREGC0Ê,uG^yC]aVÊ,Cj�m|l \�^MÊ,E l H�atEGCFqO�.Ê � u�ÊsE�\ k CFqGÌ�uG^ � E�uvHACG�´2C k C]a·\�\@Ë8atrFrFC K�.ÍVÍtEGC0Î�C]aVÊ,Cp�2|l \�^MÊsE�¶ l Ê �4232 P�� Ù � ¢�¢ T�� ÍcuG^DÌ{CÒÌ� h j�V � i-T652h j P�� � i °87 h j ° � � i V 5 V 7 dbâ Ù §,xsC0Ê¯Ê K� û K¼>¦�¥8¤# Xà*� ¢ T65 � °97 � V2� ¢�¢ T:5 � � °87 � � V� 2 TÌPw�;5 � ° � 7 � V2�4232 T h¡Pw�]i Ù 5 � � ° � Ù 7 � � �< �@¤*å��F¥s���ï =�G�����«à |^sHICFqê\ l Es� Þ ��Ú l q Î}u�Í � l q Î xsCFq Å C0ÍVÍtC0ÊsEEÍtC]a·_X`1^MÊsE K	> ¢ 2 Tà�8�ó ¤,¤A�>² � ��å��Fµ ó ¤]çF�v¤# G¦�æm��µ��)�0àAx,acC]\�ÍcatC � CFqGÌwx,atC � l ÍtEGC0Ê,x,Cj��aVÊsC]uvq Ë l Î�H�aÑÊ,u�Ì�a l Êy¶ l ÊÛ,^MÊDË�Ì�a l ÊsC0Ê l H*atEGCFq´êuG^,uvqGÌ 5 H�r k � 7ÇÞ@? � Ü h j ° � � i ° � Ü h j Pß� � iBA ° ÇÞv� ¦ ¢ !DC 2¢FE C 2 � f h ú i�� ú�� �
G  1"?���'Ã;.F0��*%'7�0/.10B%6�'( h�l H�atEGCFqO�2|l \�^MÊsE � |^sq � h j�V � i-T � Ü h j P�� � i{i

Zeit   t

Ort   x

x - c t = 0
c  Geschwindigkeit der Wellenausbreitung

x - c t = 0

�OH�H�aVÍcx,^¯ÊsE ; � Ç K Å C0ÍVÍtC0Ê,uG^,\�H,q�C]a^Ì�^MÊ,E
É l Î�z�Ícatr]atCFqGÌ{CFqXCb`#�#zICFq�H l Ícac\X_X`sCH��ÍtC]ac_X`1^MÊsEGC0Êy\XaVÊ,x~Ê1^sqkÊ1^MÎ�CFqXac\X_X`nÍ)|l \{H�uvq K
I nDCF£¯Ê,a^Ì�a l Ê,\{HICFq�C]ac_�`~Îg^s�HIC]\�_X`,q?|u�ÊDË�Ì k CFqXx,C0ÊB§Ba»�ËCG�o�vÊ � u�ÊsE�\¡¸ M u�Ê,x k CFqGÌ�uG^ � E�uvHIC}uG^ � É l Î�z�u�Ë�Ì�^MÎ I ^MÊ,CFq k |^MÊ,\X_X`XÌ{C M CFÙ,C�Àsa l áÊsC0Ê u�ÊÏxsC0Ê h Ë'|^MÊ,\@ÌGÍca·_X`ùC]aVÊsEGC � |^,`sqGÌ{C0Ê i�M |u�Ê�xsCFq Ê�¸ ó ¢�²��@¹ ç]�0à I EGCFC]acEEÊsCÒÌ{C.\ l Es� ��µ{�v¤s¦)÷8�vµ���¤��)� l xsCFq��¢�¦�¼vµ]¢�����µ���¤*å#� M u�Ê,x,HAC]x�aVÊsE�^MÊsEGC0Ê[xsCFq�uvqGÌF§,x,uv��ËGC]aVÊ,C M CFÙ,C�Àsa l Ê;uG^ � Ì{qXa^Ì@ÌF�Û |^sqwC0ÍVÍ·atzMÌ�ac\�_�`sCJ�YÍtC]ac_�`#^MÊ,EGC0Ê;\�aVÊ,x M u�Ê,x k CFqGÌ�uG^ � E�uvHAC0Ê.\�uG_X`sEGC0Î |uv�QEGC]\@Ì{C0ÍÑÍ^ÌF�
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npatC�Î}u�Ì�`sC0Î�u�Ì�ac\�_X`,Cvæ l xsC0ÍVÍ·atCFqX^MÊsEpxsC]\³\ l Es�¢�!¼v¤s¦����G¤1õ$�Fµ � �v¦X¦F�Fµ�æ³¥8¤*å#��µ�¦�§�¶ l Ê�xsC0Î xsCFq��¢Ì�uGxDÌ�\�_X`,q�C]aïáHICFq6aÑÎ�®�uG`sq Ç ì,; ÿDHICFqXac_X`XÌ{CÒÌ f § � |^,`,qGÌoÎ}aVÌ6xsC0ÎÌ�.Ê,\�u�Ì{r h aVÊ�Ë l Î�z¯ÍcC�À1CFq³Û l q Î i � |^sq�C]aVÊsCD½¨\@Ì{C]`sC0Ê�xsC Å C0ÍÑÍtCG½> h j'V � imT:� {�U 2 � h j iuG^ � C]aVÊ M u�Ê,x1¸#¿/acEGC0Ê k CFqGÌ{z,q l H�ÍtC0Î � |^,qR��§P.ô � h j i-T ¥,� h j i Vkj d8ß V � �� R h j i-Tà� Vkj d �N� ß S ¥ TWV Ù;X � Ù ë �y�Å atC�Ë>u�Ê¯Ê
Î}u�Ê h ; �øÍ i x,ac\@Ë1q�CÒÌ�ac\�acCFq�C0Ê YL \@Ì ß T ä � V[Z å�\ ä � V[Z å C]aVÊZ°p^,uGx,qXu�ÌyaVÎ L M Ù Î}a^ÌyÉju�ÊXÌ{C0ÊMÍ |u�ÊsEGC]Z�§wx,u�ÊMÊàac\GÌ[x�atC Ê,uG`sC0ÍcatCFEGC0Ê�x,\@Ì{Cnpac\@Ë1q�CÒÌ�ac\�acCFqX^MÊsE � |^,q Pvô C]aVÊbÏ�� ÐD��µ���¤8õ$��¤�ôv��µ@çF�>²�µ���¤�àh ; � ; i�h a i �2���»�)��µÒàO T Z X h�^ ° Ç$i ë � V ^ d L Ú Sß ��T`_#h@~ O Vba O iHc>~ Vba d L Ú Ü K �}Æ ~ Vba Æd^ ° Ç1e�Sß � K T ß �@f ß T`_#h@~ O Vba O igc?~ Vba d L Ú Ü K ÇjÆ ~ Vba Æh^]e}S�N�6� ß � K T ß �@fy�N� ß T`_#h@~ O Vba O iHc>~ Vba d L Ú Ü K ~6T�� V ^ ° Ç¾l x,CFqia T�� V ^ ° Ç1e�Sj��³CFq k C0Ê,x,^MÊ,E}xsC]\wx,at¶8acx,acCFqGÌ{C0ÊQnpaïîICFq�C0ÊsrFC0Ê4$#^ l Ì�acC0Ê6Ì{C0Ê Þ �AØDqXxMÊ1^MÊsE

� Ù �� j f Ù h@~ O Vba O i �T � h{h@~ ° Ç$i O Vba O i-PßÞ � h@~ O Vba O i ° � h{h@~'P Ç$i O Vba O iO Ù^MÊ,xyu�Ê�u�Í l E
� Ù �� j Ù Ù h@~ O Vba O i �T � h@~ O V h a ° Ç$i O i�PßÞ � h@~ O Vba O i ° � h@~ O V h a P Ç$i O iO ÙCFq�E�atH¯ÌwaVÊ,\{EGC]\�u�Î�Ìh ; � ; i�h@~�~�i P�ôn� � h j i K T P � h jDj i6P � h j k i�P � h j
l i6P � h jDm i ° ; � h j iO Ù Vk2l HAC]a�x,atC¾\�^sEGEGC]\@Ì�ac¶GC0Ê.´2CFrFC]ac_X`¯Ê#^MÊ,EGC0Ê;EGCFqXuGxsC�xsC0Ê;\ l Es�]� K¥1¤$çon�pR¥8¤	�>�qn)Ï�� ÐD��µ���¤8õ$��¤,¦��)��µ�¤ � C]\@ÌGÍtCFEGC0Ê K

r sBt ! t (�u ! & �"vxwy t !�! *1zg{}|i~��F�.( w u�� t !�! (�u���(�uq� ��w u«(-&'~1�}��(B� ! u«*�z9��(�u y t��q� (+& � vxw,� � ! (-&'{1�K��u t ���B�o�o� {=����~��"�"� �o� �F� t (����"w (�u«*)&1����(�u �B�[��! (-&N� t �#(+&��e*,&1� ! t�� & w��G! ( t &g� �[� t zu*1z t &H�)(�u�� � & � ! � & s (�u ��* vxwÒ! {}� t (¡� vbw;¢ t &��'*,&�� � � � *,(xu�)(�u s *��'( w �� u t �'(-&£�Kz£� � t ! *1�)(+&}�=*,&�� ! t�� &¥¤�( ! u �� � ! ( !/¢ �¦�[§ � t &0* ! (+&¨{ ¢�� � �)(�z]� t & ! u � �¡��( � � ! � � � vbw u«( t ¤�(�u �)© ~�~�~*,&1�H� � � yq� �q� (xu t�� !o� & � *,&1� � ¤1�'( � � *��e(+&N� t (xu � ¤ t�� � �*)&��ªz � � t &g�)(�uK� ! *,&F�N~�~�~�«�u«( vxwÒ! �#* ! (+& ! � ��u t vbw0! ~
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XW

N

E

SX

X

X

X

-  1

-  1

-  1

-  1

+  4
�bH,H�aVÍ·x,^MÊsE ï � Þ K Ûb|^MÊ � ¸#�/^MÊMËXÌ�¸#npaïîICFq�C0ÊsrFC0Ê,\GÌ{CFq Ê � |^sqPvô�� aVÎ �/^MÊDË�Ì�j K u�ÊsEGCFEGCFHIC0Ê[\�aVÊ�x�x,atCg�DC k ac_�`6Ì{C � |^sqx,acC}Û,^MÊDË�Ì�a l Ê,\ k CFqGÌ{C h@l `¯ÊsCQxsC0Ê�r]^,\ |u�Ì{r0Ícac_�`sC0ÊßÛ�u�ËXÌ l qÇ X O Ù § kml HIC]a O x,atC�|u=$1^,acx,a·\@Ì�u�Ê6Ì{C¬�paVÌ@Ì{CFq�H,q�C]a^Ì{C�ac\@Ì i �

ð@<êñ=<²ò 9;0=</ 1"? 8�ê�� 1���A #">&)�40'"> 1� h � |^sq h ; �øÍ i{iÛ�aVÊ,xsC¾� � K ß ��P¯á�L M Î�a^ÌP.ôn� � �,h j i/T J h j i V�j dbß �[S � �sh j i-T ü h j i V�j d �N�6� ß �[�npuvHIC]aoac\@Ì ß � x�uG\��pa^Ì@Ì{CFq h ; � ; i�h a i ^MÊ�x Pvôn� xsCFqwÛD|^MÊ � ¸#�/^¯ÊDËXÌ�¸#npaïîICFq�C0ÊsrFC0Ê8¸8ØDzICFqXu�Ì l q h ; � ; i�h aca i � �
� l qRC]aVÊsCFqRnpac\@Ë8^,\�\Xa l Ê�xsCFq�� l q¡¸Q^¯Ê,xQÚDuG_X`XÌ{C]aVÍtCp¶ l Ê h ; � ; i C]aVÊ,Cp`�atCFq2\�C]`sqêC]aVÊ � uG_X`sCDCFqX\@Ì{CJ�!¼v¤,ôG��µ» #�F¤1õ���v¤*�G¹ Ô ¦F�F��1CÒÌ{rÒÌ:Î�u�Ê;x,atCj�2|l \�^MÊsE��¶ l Ê h ; �øÍ i aÑÊ h ; � ; i C]aVÊB§sCFq�`�|u�Í^Ì�Î}u�Ê;x,C0Ê
�!¼v¤s¦��=¦��)�F¤1õ�ç]��²#¹t�Fµ�à h¡P.ôn� � P J i+c ¯® T Y Sh � P ü i+c�° � ®  ® T Y �Û |^sqwEEÍcu�Ì@Ì{C�� |l \�^MÊ,EGC0Êy�.CFqX` |u�Í^Ì�Î}u�Ê;x,^,qX_X`
�6u]�¢Í l q�C0ÊXÌ k ac_GË¢Íc^MÊsE
ð@<êñVU�ò Â! �_ù 1")`o%6��( h É l Ê,\Xac\@Ì{C0Êsr l qXx¯Ê#^MÊ,E!x,C]\wÛb|^MÊ � ¸#�/^MÊDË�Ì�¸#npaïîICFq�C0ÊsrFC0Ê l zICFqXu�Ì l qX\ i�1C]a�x,atCO� |l \�^MÊsE¾�[¶ l Ê h ; � Í i uG^,\ âg± h ß i ��npu�ÊMÊQE�aVÍ^Ì � |^sq/x,C0Ê}Û |^MÊ � ¸#�/^MÊDË�Ì�¸#npaïîICFq�C0ÊsrFC0Ê l zICFqXu�Ì l q Pvôn�

Î�u>À¢F² ¯® c>P�ôn� � h j i�P J h j i+cGT6³}h O Ù iD�´2C k C]a·\ Ku�Íc\ |Ó H�^MÊ,E�¸[\�atC]`sCjuG^,_�`µ´j¥ � èê>�� �
�!¼v¤,ôG��µ» #�F¤1õ]�v¤A�v¹ Ô ¦]�0à·¶ � O Z �+¸#���,h j i �à� �,h j i³P � h j i T YnpatC�npac\@Ë1q�CÒÌ�ac\XatCFqX^MÊsE[`sC]at��Ì ¦����#¢��@¹-§ k C0Ê¯ÊiÎ}u�Ê�¶ l Ê Pvôn�shq�0�1i ��atz*\�_X`,aVÌ{r]\@Ì{CÒÌ�atE;uG^ � �0� \�_X`MÍ·atCF�GC0ÊËvu�ÊMÊB§sEEÍtC]ac_�`MÎ |uv��atE}aÑÊ O dº¹ � Å CFEGC0ÊP.ôn�=�0�,h j i:T Pvôn� � �,h j i ° ô�� � h j iT J h j i ° ôn� � h j i� P6» Q R ú ~ ú;¼ �+R�½ J � O Z �+¸g~«[ ~�R¯R �;¸��+R]¾ � R �¿¼uj h Ë�ÍcC]aVÊ�Ê,uG_X` h ; � ì iOi §CFqX`�|u�ÍVÌ�Î}u�Ê;x,u�Î}aVÌRC]aVÊsC¾ÛsC]`MÍtCFq�uvH�\�_X`'|u�Ì{r]^MÊsE K £ ��� £ ¤§¦ ¯® Æ Õ £ PMÀq�=�0� £ ¤%¦ ¯® T6³}h O Ù ib��I^MÎ ÚDuG_X` k C]ac\bx,CFqv��Ì�uvH�aVÍcaVÌ$|u�Ì2rFC]acEGC0Ê k atq
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ð@<êñ^] ò 9;0@Ã0`B"> 6ó$ 1Ã~WÈ�	Â�0S_Ê%9_ßÄ6">0��o��0@ÄÛb|^sq ý�� K ß ��P¯á�L M E�aVÍ^Ì

Î�u>À¢F² 
® c ý��,h j i+cyÆ Î}u>À¢F² ° � ®J¯® c ý��,h j i+c ° Z ÙÞ Î}u>À¢F² ¯® c>P�ôn��ý��,h j i+cA� â
�I^MÎ ÚDuG_X` k C]ac\bx�atC]\{C]\Rx,ac\GË#q�CÒÌ{C0Êbæ.u>ÀsaVÎg^MÎ�z,qXaÑÊsr]atz�\/r]^sCFqX\@Ì
ð@<êñ}|�ò�Ã 0�7@&)Ã$Ã]�Dó��Ûb|^sq ý�� K ß ��P¯á�L M Î}a^Ì Pvôn��ý��sh j iRÆ Á V�j dbß � §,E�aVÍVÌ

Î}u>À¢F² ¯® ý��,h j iàÆ Î}u>À¢F² ° � ®  ® ý��,h j ib�
´2C k C]a·\ Knp^sqX_�` Å a·xsCFqX\{z,q�^,_X`B�s�.ÊsEGC0Ê l Î�Î}C0ÊB§ � |^,qTj dbß � E�aVÍ^Ì

Î}u>Àÿ ² ° � ®�¯® ý��,h � i é ý��,h j iTÄ�Å k ÅT Î}u>Àÿ ²  ® ý��8h � iD�Pvôn�,ý��,h j iRÆ Á T²þ ý��,h j i Æ Ç;)Æ ý��sh j
j i ° ý��sh j k i ° ý��,h jDl i ° ý��,h j
m i�ÇÆ h¡Ç X ; ° Ç X ; ° Ç X ; ° Ç X ; i�ý��,h j i V � u�ÍVÍ·\Ru�ÍVÍtC¾ÚbuG_�`�H*uvq Ê;¶ l Ê8jaVÊ ß �8Sé h¡Ç X ; ° Ç X ; ° Ç X ; ° Ç X ; i�ý��,h j i V � u�ÍVÍc\�C]aVÊ�ÚbuG_�`�H�uvq2¶ l Ê�j d �N��� ß �s��8aVÊ�x�u�ÍÑÍtCjÚbuG_�`�H*uvq Ê;¶ l Ê�jeaVÊ ß � §�Î�^s�}u�Í·\ l Ê l Ì k C0Ê,x�atE�EGC0Í^Ì{C0Ê K
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�bH,H�aVÍcx�^MÊsE ï �øÍ K P £ôn� aVÎÌ�/^MÊDË�Ì2j S u�ÊsEGCFEGCFHIC0Ê}\�aÑÊ,x!x,atC�DC k ac_�`8áÌ{C � |^,q6x,acCmÛ,^MÊMËXÌ�a l Ê�\ k CFq Ì{C h@l `MÊ,Cêx,C0Ê�r]^,\?|u�Ì{r0Ícac_X`,C0ÊgÛ�u�ËXÌ l q Ç X O Ù §k2l HAC]a O x,atC�|u=$1^,acx�ac\@Ì�u�ÊXÌ{CJ�¾a^Ì@Ì{CFq�H,q�C]aVÌ{C�ac\@Ì i �
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nicht konforme Gitterpunkte

konforme Gitterpunkte
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nichtglatter Randpunkt

innerer Punkt

glatter Randpunkt
bzw.

�OH�H�aVÍcx,^¯ÊsE ï � ì K Ê,ac_X`XÌ{EEÍcu�Ì@Ì{C M u�Ê,xsz�^¯ÊDËXÌ{C
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{ x : Ax = b , x >= 0 }

{ x : Ax = b }

 grad f = + c
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neue Ecke

aktuelle Ecke

Hyperebene { x :  c    x = o }
t

Kante

Ecke = Basislsg.

Abstiegsrichtung

 - c  steilster Abstieg

steilster Anstieg von f(x) = c     x :t
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