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� ��x��íx�o�y��fz{�U�fnp�|y|x5q�opx x�z|�{y|x�����y>Yd�|��o�y|�rx5y|q��|q�x�z{y>Y*#"x�z|àrx5o&nrorà7à��f��x�qU}dxG# q��|�{x �Ûz{q�y|x�z{q�x5o&nrorà%; x5z|y|ød��z{�|y|x5����nrop}�x�ox�z �K�nr����x�o:���*q�x��|x1�f����}�x��íx�q�orxtê�q�����yD#tx5q��{x �h��RI�y��{q����7or�����&x5yD#-�l�2ø�x�z �¨x�q�orx�z{o:���á�fo7nro�y{x�z|�{���px�q�àrx�y �G# q��|���rx5o&àrx��w"x�z|x�q����µàrx�z�oqr^pGk��^\"`7g�chbdr�pµnporà àrx��Êàrx�z%���^c@bdr^p*ih_�]jg�pJ\*p��]�9w"x�q àrx�z6�1��o*/U}dnrz��ly|q���o }dx���y�x��6àU�fz{nr��Y�àrq�xîpz��f}dx���ní�Ux0�fo�yD#t�dz|y{x�o�Yr�fnp��#"x������rx�o$�rz|q��íq�y{q�ø�x�o��1�d�&����orx�o�y{x�o&x�q�oí�����í�r��x � x��tò*����x���y"��nr���f�&�íx�or}dx��|x�y{��y#"x�z|àrx5oý�7nJIsYUnp� ��x��{y|q��&�7y{x � o�����z|àpx�z|nrop}�x�o	��nýx�z �K�nr����x�o�Y]�d� w1�9nr�Êàrq�x7�Û�do*/U}dnrz��ly|q���o x�q�orx5�Eî��f�rz{z��làrx���fnp���rz{q��íq�y|q�ø�x�o7�1�d�&����orx�o�y{x�o�# q�x6���f�p�&x�o�Y�ï]x5or��x�z�Y]����fàpx�z>Ypnr�1#��pwtx�q�àrx5z � ��y|q���or�{�r�Ù�fo�nror}6��x��|y{x���yÛà��f���nµ�r�Ù�fopx�oràrxáò*����x���y&�fnp�7x�q�orx�z&� x5q��pxöød��o � ��y|q���opx�o�Y�àrq�x&x5q�opx � o���lor}��{�|q�y|nU�ly|q���o	q�oýx�q�orxáß�q�x����|q�y|n��fy|q��do�nr��x�zh���nr�rz|x5o�Y���� wÛ�làrq�x����Ù�fo�nror}1ø��doE�B������y{x�z��l��y{q���orx�o�YR#t�1x��ðàU�fz{nr��}�x���y>Ylàrnrz|���%#"x������rx��rz{q��&q�y|q�ø�x5o � ��y|q��fìorx�o$nropà�#"x������rx¬�Bx�q��rx�o��¨�d��}�x�àpx�z��rz{q��&q�y|q�ø�x5o � ��y{q���orx�o$x�q�orx1��x��|y{q��&�7y|x � n���}��f��x1x�z|z{x�q�����y�#tx5z|àrx�o����foro:�
�h� ���l�r�&x�o6àrq�x��{x�z � z{�Ux�q�y }dx���ytx��"nr�>�C� �lo�nror}�q�� ê q�oporx�ød��o � ��y|q���or�{�r�Ù�fo�nror}����1�f�rx5zt�{�����Uq����¨�d��}dx�oràrx5oq��&�íx�z:àU�0ød��o$�fnr�{}�x�}��for}dx�o.#"x�z|àpx�o�Yrà��RI��íq�y�àrx5�>w"x�}�z{qûú�àpx�z����Ù�fo�nror}��rq�x�z �|��x���q�x����]àrq�x � ��y|q���or�{�r�Ù�fo�nror}}�x5�&x�q�o�ytq��{yj�
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�*q�x��|x � z|��x�q�y7��x��|���rz{x�q��ry7àrq�xö�Bxj�f��q��|q�x�z{nror}áàrx5�&���Ù�fo�nror}d�|�|���{y|x��í� +-	.�1Ó�érÒ9� ���*q�x7��x�q àrx5z&� xj�l��q��{q�x5z|nror}ø�x5zh�¨�d��}dy|x�oáß�q�x����|x5y|��nrop}�x�oF# �fz{x�o:~
� � �t�{������y|x x�q�orx � z{���pq�y{x���y|nrz �5nrztàp������lorx�o�nroU�l�r�:��lor}�q�}�x5o�Y0orq�����y{��q�orx0�fz|x5oö���Ù�fo�nrop}�}�x��{���U�0ú]x�o�#tx5z|àrx�o9�� ���2}�z{nroràr��x�}dx�oràrx5���2x�zh�h�f�rz{x�o&àU�(�K�nrz9# npz|àrx*x�q�o � or���fy|�*��nrz:iG��iGc@l��qg�chbjiG����l>p*�OpJbd�0�Jc�]�bdp�l�g^`1l�p���]jg�pJ\*p��� e* 3¡��£¢�¤ ����urs7¥:ød��o$�Û�0ø�q�à&�$� � ����x5�|y|x5z�nroràá�1�0ø�q�à&� ���{x�o��r��q�y|y"z|xj�l��q��{q�x5z|y"nroràá�foíx�q�orq�}�x�oíx�o�y|�|���rx5q ìàrx�oràrx5o�ê�y|x5����x�o$or�����$ø�x�z{�Ux5�|�|x5z|yj�
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� �Û�l��4 � �C� �lo�ì|ê����|y|x5�Ì�{������y|x7x�q�orx$q�o�y|x�z��f��y|q�ø�x��2��z{}�x��px�or�1#"x�q��|x$q�o ê q�oporx&x�q�orx5��Ï�pJchlG]�]�b¾�^l>p�c@l�p���]jg�p*npJ\*p��RiGgÐi�iGbjiGchl>p�c@l�p&�J���}d��q����r�{y�#"x�q�y|}dx��rx�oràJnro�y|x5z|�|yf�nry|�5x�o�Y9àrx���w"x�o�nry|��x5zE�l���{�7}�}l���U�l����x � o�y|�{���rx�q�àrnro�ì}�x�oý�nr�Ux5z|�Ù�f�{�|x�oá�]��dororx�o$nrorà$o�nrz or�����$��nrz��2x5z1# �f��y|nrop}¬ød��oö�C���lorx�oínrorà � �r�9��for}dq�}d��x�q�y{x�o&�G# q��{���px�o}�x�y{z|�fú]x�orx5o � o�y|�{���px�q�àrnror}dx�o�àpq�x5orx�o:����q�x���# npz|àrx�àpnrz|���$àrq�x � o�yD# q�������nror}7�íx��rz|x5z|x�z�Yrø�x5z|�|���rq�x�àpx�orx�z�Û�do�y|z|�d�����d���í�U�dorx�o�y|x�o	��nrz$ê�y|x�npx�z|nrop} àpx�zö���Ù�lo�npor} z|xj�l��q��{q�x�z|y�Ytàpq�x$q�oñ��x���q�x��rq�}�x�z&�Bx�q��rx��¨�d��}�x$nrorà�2x�z|�0�f�ro�nror}&�C� �lo�nror}��{�|���rz{q�y{y|x�àpnrz|�������np�rz|x�o��ü��dororx�o9�
� ßs#tx�q��1��o�y{z|���������d�&����orx5o�y{x�o&�{y��loràrx�oJq��5�2�dz|àrx5z|}�z{nrorà�Y���np��x�q�orx�oáx�q�orx^YUàpq�x�àrx�o ê�ôÛï9�9ì � or���ly|�6q�oàrx�z x�z7#tx�q�y{x�z|y{x�o��ðx�z|�{q��do$z|xj�l��q��{q�x5z|yj� � q�orx1�G#"x�q�y|x��{������y|x�ød�������|y ��foràrq�}�q�o�y|x5z��f��y{q�ø$�fz{�Ux�q�y{x�o:�
� ��q�x7� xj�l��q��{q�x�z|nrop}.#"x�q�y|x�z{x�z¬�1�do�y{z|�d�����d���&����opx�o�y|x�oá�fn�I�x�z�àpx�z��|��y{x��ö�ly|q��|���rx�oJnrorà àpx�z1q�o�y{x�z��l��y{q�ø�x�o�|������y|x$��x�q�����y7�����}d��q����J�|x�q�o�Yð��� wÛ�ðàrq�xá�ho�y|x�}dz��ly|q���o	x�q�orx�z7�h�f�����U�f�{q�x5z|y&�fz{�Ux5q�y{x�oràrx5oñ�1���&����opx�o�y|x�Y�àrq�xàrq�x �C� �lo�nror}6�&q�y|y{x����-î��f�����Ux5q��{�rq�x���x�o$�|y{x�nrx�z{yÑu +Ò	��1Ó�érÒ�Ó�+:B�+8Ô wB��àrx�z x�q�orx�z*�1���&����opx�o�y|x�Ypàrq�xÛà��f��n�Û�do�y|z|�d����z{x�}�x5��oíø�x�z7#tx5oràrx�y0�ü�1�l� q��{y���x�àr�����$orq�����y3� x�}�x�op�|y��lorà$àrq�x��|x5z � z{�Ux5q�y0�
� ��x5z �r���rx-�1z��fà$�fo&�5nr}�x��Ù�l�|�|x5orx�z1wtx5o�npy|��x�z{q�o�y{x�z��l��y|q���oá�$�f����y|x*x�� �G# q�or}�x5orà$or��yD#"x�oràrq�}sY � �r� ��fop}�q�}fì��x�q�y|x5o¬�G# q��{���px�oö���Ù�lo�npor}��{x�o�y|�|���rx5q�àpnror}�x5o&nrorà6q��rz|x5o � nr�7# q�z{��nror}�x5o7x � �r��q��5q�y���n7z{x��rz ��f�|x5o�y{q�x�z|x�o9�r�Û�x�q�o�� �nrz]àrx�z��fz|y{q�}�x � n��¨}��l�Ux5or�|y{x�����npor}�x�o�ø���o-4"�U�lz|��x��:�9x�y{z|q�xtx5o�yD# q�����x5��y{x��:nporà��f���]�h�&�r��x��íx�o�y��ly|q���o"q��r����f�p�&x�o1àrx����1��o�/U}�nrz��fy{q��dor�|�{���|y|x5�&���|� � !Õ¤Þ�Bq�y�u�Ý
¥rx�o�y|�|y��foràpx�orx�� ê����|y{x���Yf� � ��ä�!Ö¤Þ�9x�y�ups�Yf�9x�y�udÝ�¥1Y�Ux�z{x�q�y|�*x � q��{y|q�x�z{y|x�Y����doro�y|x*�Ux�q9àrx�z1� xj�l��q��{q�x5z|nror}6àU�lz��fn �ð�ln��¨}dx��|x�y{��y3#"x�z{àrx�o:�

�1�f�:ê����{y|x��×# nrz{àrx2q�o1àrx�z���z|�d}�z��l�&�íq x�z{�|�rz��f���rx�ØJÙ3ÚaÛ^ÛGÜ*ÚaÛ�Ý�Þ(ßJà&á&â3ãJÛ�ã�Ú�äGã.å�æ�ç2x5o�yD# q�����x5��y0�j�1�f�a�ðx�z|�{yj��fopà�ìorq��]àrx�z��h�í�r��x��&x�o�y��fy|q��dot�{x�y|��y�àU�l�rx�z9}�zf�nporàr��q����px2�1x�oro�y|orq��{�|x"àrq�x��|x�z2ê��pz��f���rxðø���z��fnr�0� � �í���¨�d�r��x�orx2ï]q�y|x5z��fy{nrzàU�(�K�nrz"�|q�orà&�d� w1�a¤2����âdã0¥]nroràí�Ux5�|��opàrx�z|�*q��r�|H�q�o��r��q����7�fn���àrq�x��h�í�r��x��&x�o�y{q�x5z|nror}*àrx���� � �*ä3! ì|ê����|y{x�� àrq�xx�o�y|�{�rz|x5���px�oràrx�o ���l�rq�y|x��:�lnr�-¤Þ� q�y�udÝ(¥ �

�q�0è D?ÊIJ� �2����+",�. D!)IJ� � F ���ÌGH�2I��*��.

� � �l�rq�y|x��]Ý1�{y|x�����ytx5q�opq�}dx8�1z{nroràr�Ù�l}�x�o&�lnr�2àrx�� wtx�z{x�q����öàpx�z � ��y|q��dor�|�r�Ù�lo�npor}1ø���z�Y�àpq�xB�K�nrz2àpq�x*}�x����f�7y{x� z|��x�q�y ø��do$wtx�àpx�nry|npor}&�{q�opà:�
� �hoÛ���l�rq�y|x���ã�#tx�z{àrx�o�àpq�xð�Û�dor��x��py|x2àrx5z:�|���{y|x��$�fy|q��{���6�fz|��x�q�y|x5oràrx�o��1�do�y{z|�d�����d���&����opx�o�y|x:àpx��£4 � ���Ù�fo�ìê����|y|x5�&�"ø���z{}�x��{y|x�����y>Y�#tx5�����rx��ln��2àrx�� � or���fy|�1��npz��|���{y|x��$�fy|q��{���px�o�Yropq�����y|��q�orxj�lz|x�oá���Ù�lo�npor}�u�ê�ôÛï9�9w¤ ����ursº¥/��x�z{nr�rx�o:�
� �Û�*àU�l�t� � ��ä�! ì|ê����|y{x�� �f���9�1z|nropàr�Ù�f}�x"���nrz�àrq�x�� xj�l��q��{q�x5z|nror}1àrx5zt�1��op��x��ry{x�ø��do&ê�ôÛï9�Jàrq�x�o�y>Yf�{y|x�����y� �l�rq�y|x��"váàrx5oýø��doA4"�U�fz{��x��E�9x�y{z|q�x&�íq�y � � �*ä3!é¤Þ�9x�y�urs�Y��9x�y�udÝ�¥ ø�x�z �¨����}dy|x�o � or���ly|�$��nrz7���Ù�fo�nror}nroràá���Ù�for�í��àrqê/U���fy{q ��o6ø��dzj�
� � �l�rq�y|x��-���Ux��{���rz|x�q��ry�àU�foroÄ�fnr� �K�nr�rz{��q�����Y�# q�xáàU�l���C� �lo�nror}��{�|���|y{x��ë4 � ���Ù�foù�ln��¨�U�lnrx�oràÄ�fn��¬à��f�� � �*ä3!Bì ê ���{y|x��óz|x0�f��q��|q�x�z|y�# npz|àrx��
� � �l�rq�y|x��O�1����RI�y op�����r�$�f���"��nr���l�&�íx�o�Y^#-�l� �&q�y2àrq�x��{x�z � z|��x�q�y�x�z{z|x�q�����y8# npz|àrx�Yp�|y{x�����y��2x�z{}���x�q����rx1�&q�y�foràrx5z|x�o � or�0��fy|�5x�oñ�fo nrorà	x�z|�h��lnry|x�z{y¬x5q�opq�}dx7q�� ï:�ln��¨xíàrx�z6�h�&�r��x��íx�o�y|q�x�z|npor}&ød��oA4 � �C� �loý�fn���}�x�ìàrx�����y|x�o�ß�np���f�í�&x�op�:��for}dx��
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(d) Nicht-serialisierbare Teilziele
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(c) Aufwendig serialisierbare Teilziele 
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C20 , ��Q58�>5���<9C , 1)��¦�Ö , %$.M¢h£)���9" , %�����'/03'M5 - 5��90�� ,�-2, �d¥8%>5�¦U5���C ,�- 1D��020 , ��0 ,�- � - ����% , ��� , ���90�C2¢h£ , ��%����$'U' , ��� , � ,�- 0
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·6.4�$C20 - 5����90�% ,�- ��$' , £ ¤. - ��' , ���902C2¢h£ , �&%$����'4C�«���� ? 0 , &9«����&��&0É� , C�02C�0 , ����">5 - ��C20Q*
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µ åP�ËÊs�8¢b�8����ûB��c�u�HÊ��   ¢(Ê��� �c���c�c�K�>�HÊ���Ês¢4�&�8¢�®<Ês� ûî��c��	P��¢(�c�s�BÊ&�3�B�8¯S�c����Ês�c���c�b���
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�c�B�8� ûî��c�u�ËÊs� � �c�8¢bÊ � ��Ês�8¯S�C�b���c�B��Ês�B�8�����dÆ�äd°bü ± ��¯²�5�GûE�B�8��Ês�(���c�b���
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öIÍ1ÏuÍ�÷ ø àDù ØÒPÓ�ÜRÓ�ù àuÔ"Ü�úOú8Ú�ÜUÕcâ�Ó Ù
  � ��N{�B	P� � �5ü8°��5�8���BÊûÊs�8�,��Ê��ù�c¢(Ê��� �c���5��� � �c�?�� �c�@Ês�b�B��	P� � �5���c�b�8���5���8�BÊ�¬U� � �,B�c�   ¢(Ê��� �c���*ÊC¢5�c�B�s�üÊs�B�����c���Ê��c�4°5Æ ± Ç�	<°büB�� ���c�9Ês¯S�c�aÈ�¢b� � ��Ês¢4�CÃb�B�8®{���c�*�B���3°�Ês�`�3�B���8�B�5� � �c�{û1¢(�s�(���*�c���i¡a¢(ÊC«3¢4�*���5�8���?�U¶è���*���c�?�c�*�>� »

µ ö õ ñB¤SÀ º1º�� ÷�¤ ðËÏÄ��@;î�B�5�8�5� � �8�����dB�*�   �ý�>�ËÊs��Ês¢4�iÃb¢4�e	 � � �5���c�(��«c�8¢b�c�s�BÊC�,¶-(� úa�ËþËÿ��������	��
��ÿ�� »
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���10��u� � ���2������134��0�� »
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µ ä-Ês�
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tûåÖHZCYgÖCVXF?Ö�n @ Ö�VfK�UUû�KjLCJDF?Ö
l�ZgûDFûåÖ1ZCF?Ö6`�J�K9ÖCB�RSOHUUûDE�E�F?Ö�nXFIU�afF?ÖCZHFIE4afFIU�ZCFEÖ
l�O�FIB�E�JDFIVXF?Ö @ ZCF(U'FEûåÖHB�R�OCU�[KAÖC_6FEÖ
b6c)ûDF
n<ûDFIUd\WU�E�F?Ö"®P¯�°N±^l�²H³X´C®P¯j°H±^lzµP¶6·X¸h¹PºP»C±4Y�ÖCZ"µP¶z²H³X´C·X¸P¹hºP»C±{n @ ÖSV�KjUUû�K�LHJsFEÖhL�ûåÖHZCYgÖCVXB�RUW @ ÖCB�E�USKAû�ÖhE�B'��nPV6J8b ? K�]
b   b   b ú
YgÖCZ�¼Hb úX�4_d[@ ÖgÖCF?ÖmZNKjGIYmn6FIU�a�F?ÖHZCFIEAa�F(U�ZCF?Ö�b
cMFIU ?A@ ÖHBUûDB�E�F?ÖCGIE�FIB�E�FIU[ûDB�Eeû�Ö�ZCF(U�½
KjV6FfGIYq[YCL^FIU�]CU�[Y<O�F?Ö�l @ L�ZgûDF,ZCYHU�R�O"F?û�ÖCF?Ö6ÖCF(YCF?Ö%`M]NF(USK�E @ U4O�ûåÖHGIYC_ @ e%erF?Ö<R
ZCF?ÖuV�KjUUû�K�LHJsFEÖhL�ûåÖHZCYgÖCVXB�RUW @ ÖCB�E�USKAû�ÖhE�B�G(YCBSKje%e%FEÖ"eXûDE�ZHF?Ö�K�_PE�YCF(JsJdVd[YCJDEUûDV6FEÖXÖ @ R�O�_ @ ÖCBUûDB�E�F?ÖPE,BUû�ÖCZ�lCZ
b O
b @ L
FIBeÖ @ R�O�F?û�ÖCF�tû�ÖCZCYgÖHV6B�e�[@ VXJåûDR�OC_XF?ûDEgOI[YHU0\�FIZHF4ZCFIUeV�KjUUû�K�LCJDF?ÖAV�ûsLHEdZCFIUSKjU�Ezl�Z^K��W_XF?û�ÖCFIU�ZCFIUeV�K�UNû�K�LCJDF?ÖPLgû�ÖCZCY�ÖCV6BpR
W @ ÖHB�E�U�K9û�ÖPE�B,nXFIU�JDFIE�GIEWa[ûDU�Z�b
�8e¾�^K�JDJDF�F?û�ÖCF(U���ÖC_ @ ÖgûDBUûDB�E�F?ÖCG"J�ûDF	O�FIU�EAZCFIU ?Q@ ÖCBUûDB�E�F?ÖCG(E�FIB�E�FIU"OgûDFIU1F?û�ÖCF"|�F?ûDJserF?ÖCVXF�¿�À,Á�¿iZCFIU�V�K�UNûuKjLCJDF?Ö<R
Lgû�ÖCZCY�ÖCV6BpRpW @ ÖCB�E�USK9û�ÖPE�B{ZCFIB,K�_PE�YCF(JsJDF?ÖX`tJuKAÖCFIBA��� £�Â"£ ¿��Il�Z�ûsFMGIY"ZCFIUf��ÖC_ @ ÖCBNûsB�E�F?ÖHG[OI[YCOHU�E�FEÖ
bCc)ûsF(B�F"¤mF?ÖHV6FQ¿�À
a[ûDU�Zma[ûDFIZCFIU�YCe OÃ[YCU,ZgûDF�aAF?ÖCF(UUûDFIU�Y�ÖCV"n @ Ö}|"¤Tg�R��ÄFIR�OPE�O�FIU�EUûDV6Y�ÖCV6F?ÖmVXF?ÖPYCE�GIEzb

��mx�Eh�m0f¡ø�i$f��Ek.�Eh�m0f�h?m<|��£m<fe�$m<f�v�i�fÂ�'��	�m<k.�E�efe�$m<f

c)ûDF4LgûDB�OCF(U'L^FIB�RSOHUUûDFIL^F?ÖCF?Ör|'F(B�E�BzlzZgûDF4ZCFIU ?A@ ÖCBNûDB�E�FEÖCGIE�F(B�E�F(U,e}K�R�OPE�l�Y�ÖCZ�ZgûDFfV6FIJ�ûDF	O�FIU�E�F?Ö"Å�U�V6FILgÖ�ûsB�B�FfLNF(G @ VXF?Ö
BUûDR�O�K�YCB�B�R�OCJ�ûDFI�6J�ûDR�O�K�Y<O�ZCF?Öq�^K�JDJ8l6Z^K��3ZgûDFQVXFIE�F(B�E�F(E�F?Ö�p^YPafF?ûDB�YgÖCVXF?ÖqKjJsBû�ÖC_ @ ÖCBUûDB�E�F?ÖPE[ûDZCF?ÖPEUûZYNGEûsF(U�EWa,YHU�ZCF?Ö�b
|�UUûDE�E1ZNK�VXFIV6F?ÖkZCFIU"�NKjJDJ4F?û�Ö
l�ZNK���_XF?û�ÖCF"��ÖC_ @ ÖCBNûsB�E�F?ÖHG}L^FIB�E�FIOPE�l�B @ J�ûDF	O�F(U�E�ZCF(U ?Q@ ÖCBUûDB�E�F?ÖCG(E�FIB�E�FIUrFILNFEÖ<O�K�JDJDB
Ö @ R�O%F?û�ÖCFMGIYCBz[K�E�G(JåûDR�OCFM��Ö<O @ U�e}KjEUû @ Ö3ZNK�U�[YCL^FIU�lPa,K�U�YCeÆZNK�B4|�FIB�E�FIU�V6FIL�ÖgûDB,] @ BUûDEUûDn3aÇKjU�bPc"ûDFIBfV6F(B�R�OgûDFIOPE~û�ÖrZCFIU
È F?ûDB�FXl�ZNK��AOgûDFIU{ZgûDF"¤mF?ÖCVXF,ZCFIU,p^YhafF?ûDB�Y�ÖCV6F?Ö"ZHFIB�K�_PE�YCFIJDJDF?Ö
l�_ @ ÖCBNûsB�E�F?ÖPE�F?Ö´`�J�KAÖCFIB4VXFIJ�ûsF�O�FIU�E{a[ûsU�Z
l�ZgûDF,L^F?ûDe
|�FIB�E,FEûåÖHF�� @ JsJDF,B�]gûDFIJDE�F?Ö
b
È ûDU�Z�F?û�ÖCF%`MU�Z�ÖhY�ÖCVQCm¢µ:qKjJsBA_ @ ÖCBNûsB�E�F?ÖPE�F(U�_6K9Ö�ÖhEzldB @ JåûDF	O<FIU�E�F(U�ZgûDF%`MU�ZgÖPYgÖCVXF?Ö�ZCFIB"K�_PE�YCFIJDJDF?ÖG`tJuKAÖCFIBzl
ZgûDF"ZgûDFIB3LNF(a�F?ûDB�F?Ö
l4K�JDB @ F?û�ÖCF´¤¬F?ÖCV6Fr�É�Ê¡9Cm¢Ë� ��£ � � ¢�:H¤W¥�¡���D�¢Ë��D�§ �j¨ ;M� � £ ���z� £S©¬ª � ¤hb
�,[YCU3ZCF?Ö
|�FIB�EAn @ Ö�V�KjUUû�K�LHJsFEÖhL�ûåÖHZCYgÖCVXB�RUW @ ÖCB�E�USKAû�ÖhE�BWFIU�V�ûDLCEABUûDR�O�û�Öw[K�OgÖCJ�ûDR�OCFIU È F?ûDB�F3F?û�ÖCF²¤¬F?ÖCV6F3n @ ÖGW @ ÖCB�E�USKAûåÖPE�B�l
ZgûDFAeXûDE4ZCFEÖ�GIYmE�FIB�E�F?ÖHZCF?Ö�W @ ÖCB�E�USKAû�ÖhE�B,ZNK�ZHYCU�R�O�û�Ö�p^YCBSKje%erF?ÖCONKAÖCVAB�E�F(OCF?Ö
l^ZNKj�"BUûDFAZgûDFIB�FIJDL^F?Ö�V�KjUUû�K�LHJsFEÖ
L^FIE�U�F�ÌÍFEÖ
b
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��Ö ? K�]gûDE�FIJCÓNb   b úÄa,YCU�ZHF,LNFIB�R�OCUUûDFIL^F?Ö
lHZNK��AL^F?ûÍ�MÅ4cMÔ � VXU�YgÖHZCB�[KjE�GIJ�ûDR�O%K9Ö3ZCU�F?ûdgPE�FIJDJsFEÖ"eXûDE
]CU @ LCJDFIerB�]^FIG?ûZYgR
B�R�OCFEÖ%|"¤�g�R��,F(RSOPE�Õ�FIU�ENûDV6YgÖCVXF?Ö%Z�ûsF,\MB�]^FI_PE�FAZCFIUfJ @ _6KjJsFEÖÖ`M]CENûsemK�J�ûDE�[KjE�l�p^YHJ�[KjB�BNûsVX_6F?ûDE4Y�ÖCZ%�3[YCR�_PGIYCVXBUÖ @ E8a�FEÖ<R
ZgûDV6_XF?ûDEdn @ Ö�Å ÖhE�B�R�OCF?ûDZCY�ÖCV6F?Ö"K�YHB�V6F(ZCU�[YCR�_PE�a�F(U�ZCF?Ö3_d[@ ÖgÖHF?Ö
b�t�FEûhZHFIU'�ÄF�K�J�ûDBUûDFIU�YgÖCV,ZCFIB4gP�A½]`�R8\"ÖHBSK�E�GIFIB4a[ûDU�Z
ZNKzn @ Ö^ÖhYHUtcMF	Y�ÖgûDEUû @ Ö3ZCFIU��3[YCR�_PGIYCV6BNÖ @ E8afF?ÖCZ�ûsVX_6F?ûDE�F?û�ÖCFIUfÅeÖPE�B�R�OCFEûsZHYgÖCV3LNF?Ö�[@ EUûDVXE�b�\MJsB4Å�U�a�FEûsE�FIU�Y�ÖCV�a,YHU�ZCF
û�Ö ? K�]�ûsE�FIJ
¼Cb×¼Hb ú�LNFIU�F?ûDE�BMLNFIB�R�OCUUûDFIL^F?Ö
l^ZNKj�ÖKjYCR�O}Z�ûsFM|4K�E�B�K�R�OCF6lHZNK��3F?û�Ö%F(U�GIFIYHV6E�F(B�`tU @ E�FIRIENû @ Ö$a @ K�JdL^FIU�F?ûDE�B
@ O�ÖCF�`W]^FIU�K�E @ USKAÖhafF?ÖCZHYgÖCV%F(U8ÕI[YCJDJDEfB�F?û�Öm_6K9ÖgÖ�lPZCYCU�R�OmF?û�ÖCFAV6F(V6F?Ö�[YHLNFIU��MÅ4cMÔ � GIYCB�[KjE�GIJ�ûDR�OCF�GIYmFIU�GIFIYCVXF?ÖCZCF
|"¤�g�R��,F(RSOPE�Õ�FIU�ENûDV6YgÖCV"ZHFIBAØNÙ6Ú<ÛDÜ��4Ý	â�Þ ù^¾g½ Ú�Ý ¾ Ü3U�F�KjJåûDBNûsF(U�E,a,YCU�ZCF6b

ÿíìsß1ì�ò1ì�ï ÷��� }�ø1l��e� �E��m<�$|^��ef����]fe�6����e|6k�feø$i�f��?k��?h�m�f�h?mmx���m0|9d�h�i�|9m<f

`M]NF(USK�E @ U�F?Ö
lPZgûDF,ZCYCU�R�O"F?û�ÖCF?Ö ?A@ ÖCBUûDB�E�F?ÖCGIE�FIB�E,a[ûDF[û�Ö ? Kj]gûDE�FIJd¼Cb×àHb � K�JDBeû�ÖC_ @ ÖCBUûDB�E�F?ÖCGMFIU�_6KAÖgÖPE4a,YCU�ZHF?Ö
lXa�FIUpR
ZCF?Ö^ûDe Wf\S`�J�K9Ö<R ? FIUUÖ3ZCYCU�R�O�ZgûDF~a�F?ÖCFIUNûsF(U�YgÖCVAF?û�ÖCF(U'|"¤Tg�R��ÄFIR�OPE8Õ�FIU�EUûDV6Y�ÖCV,Õ [YHU
ZgûDF,� [YCR�_PGIYCVXBUÖ @ E8a�F?ÖHZgûDV6_6FEûsE
ZCFIB4`M]^FIUSKjE @ U�B4K�JDB
GIYHU [YCR�_PV6FIG @ V6FEÖ�L^FIV6U [YgÖCZCF(E�b6c)ûDF~aAF?ÖHFIUUûDFIU�YgÖCVAZgûDFIB�F(Ut�ÄFIR�OPE8Õ�FIU�EUûDV6Y�ÖCVWL^FIU [YHRS_PBNûsR�OPEUûDVXE�lzZNK��
ZCYCU�R�O}Z�ûsF(B�FAV6F?Ö^K�Y%Z�ûsFAFIU�_6K9ÖgÖPE�FQ��ÖH_ @ ÖHBUûDB�E�F?ÖCG�K�LCVXFIZCFIR�_PE,a[ûDU�Z
lPZ�b O�b6VXF?ÖNK�YmZNKAÖgÖ
lPafF?ÖgÖrZgûDF�p^YPafF?ûDB�YgÖHV6F?Ö
V [YHJsENûDV�BNûåÖHZ
lPZgûDFAZgûDFQ��ÖH_ @ ÖHBUûDB�E�F?ÖCG�FIU�GIFIYCVXF?Ö
l^L^FIB�E�FIOPEWZgûDF�� [YCR�_PGIYCVXBUÖ @ E8a�FEÖCZgûDV6_XF?ûDEfÕ [YCU,ZgûDFIB�F?Ö�`W]^FIU�K�E @ U�b
c)ûDF§aAFEÖCFIUUûDFIU�YgÖCV3B @ JsR�OCF(UÇ� [YCR�_hG(YCV6B�LNFIVXU [YgÖHZCYgÖCVXF?Ö%LNKjYCE4afFIB�FEÖhE�J�ûsR�OrZNK�U�K�YPÕ
K�YPÕ�l�ZNK��AZCF(U ?A@ ÖHBUûDB�E�F?ÖCGIE�FIB�E�FIU
��ÖPÕ @ U�emK�EUû @ ÖCF?Ö�ZNK�U [YCLNF(U"JåûDF�Õ<FIU�Ezl
afFIJDR�OCF%|�F?ûDJDe%F?ÖHV6F3ZCFIU%K�_PE�YCFIJDJ�V [YCJDEUûDV6FEÖ�p^YhafF?ûDB�Y�ÖCV6F?ÖwZgûDF"��ÖC_ @ ÖCBNûDB�E�FEÖCG
OCFIU�n @ U�U�YáÕ�F?Ö
bX��Ö ? Kj]gûDE�FIJN¼Hb×àCb � a,YCU�ZCF,L^FIB�R�OCUNûsF(LNF?Ö�lCZNKj�WZCFIU ?A@ ÖCBNûDB�E�FEÖCGIE�F(B�E�F(U,ZCFIB~Wf\S`�J�K9Ö<R�g<_PB�E�FIe%B�V6FEÖNK�Y
ZgûDFIB�JDF?ûDB�E�FIE�b È ûDU�Z1F?û�ÖCF���ÖH_ @ ÖHBUûDB�E�F?ÖCGfV6F�Õ�Y�ÖCZCF?Ö
ljB @ J�ûDF�Õ�F(U�E�ZCFIU ?A@ ÖCBNûDB�E�FEÖCGIE�F(B�E�F(U�GIYHB [K�E�GIJ�ûDRSOHF,��ÖPÕ @ U�e}KjEUû @ ÖCFEÖ
l
afFIJDRSOHF�p^YPafF?ûDB�YgÖHV6F?Ö�n @ Öm`W]^FIU�K�E @ U�F?Ö�ZgûDFIB�F���ÖC_ @ ÖCBUûDB�E�F?ÖCGAOCF(U�n @ U�U�YPÕ�F?Ö
b
p^YCUuaAF?ÖCFIUNûDFIU�YgÖHV�ZCFIUr|"¤�g�R�t�F(V6U [Y�ÖCZCYgÖCVXF?Öy]CU @ YNEUûDFIU�E%ZCFIUuWf\*`�J�KAÖ<R ? FIUNÖæÖPYgÖwVhKAÖCG�afFIB�F?ÖPE�JåûDR�O�ZNKzn @ Ö
l
ZNKj�q�WÅ4cMÔ � K�JDJDF"\WLCO [K9ÖCV�ûsVX_6F?ûDE�F?Ö�GIa[ûDB�R�OCF?ÖwÅeÖPE�B�RSOHF?ûDZCYgÖCVXF?ÖwYgÖCZ�ûDOCU�F?Ö�\MYCB�a[ûDU�_hY�ÖCV6F?ÖÙûDe¾g<û�ÖgÖCFrn @ Ö



V6F(e}K�R�OPE�FEÖ¦p^YPafF?ûDB�YgÖHV6F?ÖyF?ÃP]CJ�ûDG?ûDE"U�FI]CUz[K�B�F?ÖPEUûDFIU�Ezb ?A@ ÖC_PU�FIEmV6F(B�R�OgûDFIOPEmZgûDFIB%ZNKjZCYCU�RSO�l�Z^K���ZgûDFqâ�ÜSÜIÛã7 ¾ Ý	â�Þ
ù^¾g½ Ú<Ý ¾ FEûåÖHFIUQÅeÖPE�B�R�OCF?ûDZCYgÖHV}Z�ûsF�ar[YHJsENûDV6_6FEûsE,ZHFIUWZCYHU�R�OqZ�ûsF�ÅeÖPE�B�R�OCF?ûDZCYgÖHV}OHFIU�n @ U�VXFIU�YáÕ�F?ÖCF?Ö�p^YPafF?ûDB�YgÖHV6F?Ö
K�YHB�ZCU�[YCR�_6F?Ö
b
½1ûDF�Õ<FIU�ErZCFIU ?A@ ÖCBNûsB�E�F?ÖHGIE�FIB�E�FIU�F?û�ÖCFQ¤¬F?ÖCV6F��ä�å¡�æ ��£ �z�z� £ æXç�¤�n @ Ö�p^YPafF?ûDB�YgÖCVXF?Ö�K�JDBXaAU�Y�ÖCZwÕI[YCUrF?û�ÖCF?Ö
F?ÖPE�ZHFIR�_hE�Fq��ÖH_ @ ÖHBUûDB�E�F?ÖCG6l{B @ _6K9Ö�Ö¦�MÅ4cMÔ � ÕI[YHU"\�FIZCF�p^YPa�FEûsB�YgÖCVwæ6è1ZCF?ÖwGIYCVXFIO
[@ UNûDV6F?Ö�â�Ü�ÜÃÛé7 ¾ Ý	âjÞ ùs¾�½ Ú<Ý ¾
L^FIB�ENûsere%F?Ö�b6c)ûsF(B�FIU�V�ûDLCE,ZgûDFS¤mF?ÖCVXFQ�Mê
ë�ë�èsì �Pí�î ��¡z�Qïzï�ðuñ ©dòzóH�6£ �z��� £ �Qïzï�ðuñ ©dòzó çÇô�¤An @ Ö%âAÜ�ÜIÛã7 ¾ Ý	â�Þ ù^¾g½ Ú<Ý ¾Nõ l
K�YHB4a�F(JsR�OCF(U,ZgûDF,V6FIB�YCR�OhE�FA|"¤�g�R��,FIR�OPE8Õ�F(U�EUûDVXYgÖCV�ZNKjZCYCU�RSOrV6FIa @ Ö�ÖCF?Ö%a[ûDU�Z
l6Z^K��A�Wê
ë�ë8èDì �hí�î K�JDB4�8�¥R�½íûsB�E�FMZCFIU
�,F(RSOPE�Õ�FIU�ENûDV6YgÖCVMn6FIU�a�FEÖCZCFIE4a[ûDU�Z
b È ûDU�Z�ZNKjeXûDEdZgûDF��3[YCR�_hG(YCV6BNÖ @ E8afF?ÖCZgûDVX_6F?ûDE
FEûåÖHFIU�ÅeÖPE�B�R�OCF?ûDZCYgÖCVAL^FIV6U�[YgÖCZCF(E
��BzbC\MLCL
bN¼Hb×ö6�IlPL^FIB�E�FIOPEMÕÃ[YCU,ZgûDF�Å ÖhE�B�R�OCF?ûDZCY�ÖCV%VXF?ÖNK�YmB @ J�K9ÖCVXF���[YCR�_PGIYCVXBUÖ @ E8a�F?ÖHZgûDV6_6FEûsEzlCa[ûDF�K�JDJDF�Å�JDFIe%F?ÖPE�F
n @ Ö%��Vd[YCJDEUûDV�BNû�ÖCZ
b
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. . .
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��Ö ? K�]�ûsE�FIJ4¼Cb×¼Cb ú1a,YCU�ZHF�L^FIU�FEûsE�B�L^FIB�R�OCUNûsF(LNF?Ö�l
ZNKj�}p�ûDFIJDF�GIYHeúgPR�O'[YCE�G(F?Ö�F?û�ÖCFIB�W,K�YHBSK�J4½íûåÖH_hB3��`�U @ E�FIRIEUû @ Ö<R
a @ K�J���Y
b Ô�bXLNFIU�F?ûDE�B @ OgÖCFQ`M]^FIUSKjE @ USK9ÖPafF?ÖCZCY�ÖCV"FIU8ÕI[YCJDJsE{B�F?û�Ö%_d[@ ÖgÖCF?Ö
bCc)ûDFIB4a[ûDU�ZXûDeàWf\*`�J�K9ÖxR ? FIUNÖ%ZNKjZCYCU�R�O
e @ ZCF(JsJ�ûDFIU�E�l^ZNK��TF?û�ÖCF"F?ÖPE�B�]CU�FIR�OCFEÖCZCF�|"¤�g0R.tfFIV6U�[YgÖCZCY�ÖCVqZHFIB%Ø^Ù6Ú<ÛDÜ��4Ý	â�Þ ù^¾g½ Ú<Ý ¾ Ü}VXF?ÖCFIUNûDFIU�E3a[ûDU�Z
l�ZgûDF"ZCF?Ö
aAU�YgÖCZ1Õ�FIB�E�O
[K�JDEzl�aÇKjU�YCe�ZNK�B4p�ûDFIJCF(U8ÕI[YCJDJDEeûDB�E�YgÖCZ"ZNKjeXûDEdF?û�ÖCF[tfF�K�U�LNFEûsE�YgÖCV�ZHFIB�p�ûDFIJDFIB4B @ J�K9ÖCVXF�O�ûåÖ^K�YCB�G6[@ VXFIU�Ezl
a[ûDFAZgûDFIB[ÖgûDR�OhE[Ö @ E8afF?ÖCZgûDV^ûsB�E�b
c)ûDFsV @ U�VXFIOCF?ÖCB�a�FEûsB�FXûDB�E"[KjOgÖCJ�ûDRSOTa[ûsF6û�Ö ? Kj]gûDE�FIJ�¼Hb×àCb   b � ÕI[YCU1ZCF?Ö���[YCR�_PGIYCV�n @ Öq`M]^FIUSKjE @ U�F?Ö
b4cMFIU ?Q@ ÖCBUûZR
B�E�F?ÖCGIE�FIB�E�FIU%J�ûDF�Õ�F(U�ESûDe¾�^K�JDJ8lCZNKj�}F(U�F?û�ÖCFX¤mF?ÖHV6F"n @ Öûp^YPafF?ûDB�YgÖHV6F?ÖwK�JDBA_ @ ÖHBUûDB�E�F?ÖPE�E�FIB�E�FIEzl'KjJDBQG(YCB�[KjE�GIJ�ûDR�OCF
��ÖPÕ @ U�emK�EUû @ Ö
lCZgûDFX¤mFEÖCV6FrZCFIU�p^YPafF?ûDB�YgÖCVXF?Ö
l�ZgûDF"ZNKjGIY�V6F(E�FIB�E�F?ÖwafFIU�ZCFEÖ�e"YC�XE�F?Öw��nPV6J8b ? Kj]
b
¼Cb×àHb � �Ib È K�U
ZgûDFIB�a[ûDFIZHFIU�F?û�ÖCFX¤mFEÖCV6F"�ü�i¡�æ �z£ �z��� £ æXç�¤hl^B @ J8[K��6EMBUûDR�O�eXûDE�E�FIJDBQ�MÅ4cMÔ � GIYX\�FIZHFIeäæ6è,ZHFIU�GIYCVXFIO
[@ UUûDV6F
âAÜ�ÜIÛã7 ¾ Ý	â�Þ ù^¾g½ Ú�Ý ¾ YgÖCZ�ZNKjeXûDEfZgûDF�U�FIB�YCJDEUûDFIU�F?ÖCZCFX¤mFEÖCV6F3�Wê
ë�ë8èDì �hí�î �ý¡��QïzïzðDñ ©dò�óH�6£ ���z� £ �Qïzï�ðuñ ©dòzó çÇô�¤3n @ Ö
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cMFIU4gP�Q½�`LK8\WJDV @ UUûDE�OCe"YHBÍKjU�L^F?ûDE�FIE�eXûDEdR�OCU @ Ö @ J @ V�ûDB�R�OCF(e t,K�R�_PE�U�K�R�_<ûåÖHVQLHGIa�b�ûåÖ1F?û�ÖCFIU4Å�U�afF?ûDE�F(U�YgÖCVAeoûsE^ZCFIe
û�Ö ? Kj]gûDE�FIJeúCb ÓNb   LNF(B�R�OCUUûDFIL^F?ÖCFEÖ�ZCFI]^F?ÖCZCF?ÖHR?_BK�ZgûDU�FIRIE�FzZ�t,K�R�_PE�USKjR�_0û�ÖCV^bgtfF?ûDZCF?Ö�� [K�JDJDF?ÖuûsB�E,V6FIerF?û�ÖCBSKjeqlXZNK��
t,K�R�_PE�USKjR�_0û�ÖCVMZNK�ZHYCU�R�O3U�F�KjJåûDBNûsF(U�E�a[ûDU�Z
lzZNKj�WF?û�ÖCF @ ZCFIU�e%FIOHU�FIU�FQ��ZgûDFIB
O [KAÖCV6E�n @ Ö�ZCF(U'\MU�E�ZCFIBet,K�R�_PE�U�K�R�_<ûåÖHV6B
K�L^��Õ�FIB�E�V6F(JsF(V6E�FAÅeÖPE�B�RSOHF?ûDZCYgÖCVXF?Ö%GIYHU [YCR�_PV6FIG @ V6FEÖ}afFIU�ZCF?Ö%e [YCB�B�F?Ö
b È ûsF(ZCFIUfe [YCB�B�F?Ö^ûDeÄWf\S`�J�K9Ö6K ? FIUUÖ"Z^K�GIY
B�]^FIG?ûDFIJDJDF�|"¤�g-K.tfFIV6U [YgÖCZCY�ÖCV6F?Ö¬Õ [YCU,ZgûDF�� [YCR�_PGIYCVXBUÖ @ E8a�FEÖCZgûDV6_XF?ûDE�VXF?ÖCFIUNûsF(U�EAa�F(U�ZCF?Ö�b
� [YCU]t,K�R�_PE�U�K�R�_<û�ÖCV,B�]gûDFIJDF?Ö3K�JDB a�U�YgÖCZ�Õ [YCUdZCF?Ö3`W]^FIU�K�E @ U�U [YCR�_hG(YCVSÖhY�Ö�KAÖCZCFIU�F�ÅeÖPE�B�R�OCF?ûDZCYgÖCVXF?Ö
l6KjJDB @ þ Ý)M�ÛuÜÃÛ ½�¾ Þ
ù^¾g½ Ú<Ý ¾ l4FEûåÖw� @ JsJDF6líûåÖHB�L^FIB @ ÖCZCFIU�FûKjJsJDF"ZgûDF�ÅeÖPE�B�R�OCF?ûDZCYgÖCVXF?ÖONQPAR9S�T)U×è î l�ZgûDFXû�Ö�ZHFIe K�_PE�YCFIJDJDF?Ö�p^YCB�E�K9ÖCZ
V [YHJsENûDV�BUû�ÖCZ�lÇKjJDB @ ZgûDFûÅ ÖhE�B�R�OCF?ûDZCY�ÖCV6F?Ö�lWZCF(U�F?Ö þ Ý/MzÛDÜIÛ ½�¾ Þ ù^¾g½ Ú<Ý ¾ ZNKjB¬½�K�L^FIJ��8� ONKjE�bf\WYC�XFIU�ZHFIe B�]gûDFIJDE
ZgûDF}�ÄF?ûDOCF�Õ @ JDV6F6l�û�Ö�ZCFIU%Å ÖhE�B�R�OCF?ûDZCY�ÖCV6F?Ö�V6FIE�U @ ÌdF?Ö�a,YHU�ZCF6l�FEûåÖHF¬� @ JDJDF6b�gPF?û,B�R�OCJ�ûDFI�XJåûDR�OVNWUXTIë1Y�ZgûDFrGIYCJDFIE�G(E
V6F(E�U @ ÌÍFEÖCFûÅ ÖhE�B�R�OCF?ûDZCY�ÖCVNb[aAFIB�YCR�OPEXûDB�EoÖhY�ÖQ\�FIafF?ûDJDB"F?û�ÖCFQ¤mF?ÖHV6F�n @ Ö�ÅeÖPE�B�R�OCF?ûDZCYgÖHV6F?ÖyYgÖCZwF?û�ÖCF�|"¤TgBK
�,F(RSOPE�Õ�FIU�ENûDV6YgÖCV3ÕI[YCU,ZgûDF���[YCR�_PGIYCVXBUÖ @ E8a�F?ÖHZgûDV6_6FEûsE{ÕI[YCU]\ÃFIZCF�ZgûDFIB�FIUWÅeÖPE�B�R�OCF?ûDZCYgÖCVXF?Ö
~
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bhc)ûDFf|"¤�gBK��,FIR�OPE8Õ�F(U�EUûDVXYgÖCVAÕI[YHU4ZgûDFÇ�3[YCR�_PGIYCV6B1K
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ZgûDF6ÖNK�R�O�NWe�f�U g;h�è�Y�V6FIE�U @ ÌÍF?ÖHF?Ö�ÅeÖPE�B�R�OCFEûsZHYgÖCV6FEÖ
b�ÔWe _ @ U�U�FI_PE�LgûDB�G(YCe GIYVNWe�f�U g�h�è�YAV6FIO
[@ UUûDV6FEÖ�p�ûDFIJ
GIYCU�[YHRS_PGIYHB�]CUNûåÖHV6F?Ö
l:eû[YCB�B�F?ÖmZgûDF�ÅeÖPE�B�RSOHF?ûDZCYgÖCVXF?ÖûKjYCB�NQPWR,ë�f�e�e,B @ a[ûDFANWe�f�U g;h�è�Y,GIYCU�[YHRS_PVXFIG @ VXF?Ö�a�FIU1K
ZCF?Ö
bCc)ûDFIBf_6K9ÖgÖ"emK9Ö3ZNK�ZCYHU�R�OmFIU�U�F?ûDRSOHF?Ö
lCZ^K���emK9Ö"L^FIV�û�ÖgÖCFEÖCZ%eoûsE+NWUXTIë�YfB @ J�K9ÖCVXF[ûsere%FIU�ZgûDF�j�FIafF?ûDJsB
n @ U�OCFIUfV6FIE�U @ ÌÍF?ÖHF�ÅeÖPE�B�RSOHF?ûDZCYgÖCV"VXF?ÖNK�YHB @ a[ûsFMLNFEûse RSOHU @ Ö @ J @ V�ûsB�R�OCF?ÖXt,K�R�_PE�U�K�R�_<û�ÖCV�G(YCU�[YCR�_PG?ûDFIOPE,LgûDB
B�R�OCJ�ûDFI�6J�ûDR�O}K�YHRSOkN e�f�U g�h�è�Y G(YCU�[YCR�_PV6F(G @ VXF?ÖQûDB�E�b
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ZgûDF,�8e%]HJsF(e%F?ÖPEUûDFIU�YgÖCV,ZgûDF"¤�[@ V6J�ûDR�OC_6F?ûDEzl�Z�ûsFW�3[YCR�_PGIYCV6B�LNF(V6U�[Y�ÖCZCYgÖCVXF?ÖmZNK�O�ûåÖHV6FIOCFEÖCZ"GIY @ ]HEUûDeXûDFIU�F?Ö
lzZNK��AZgûDF
_6FEûåÖHF}n @ ÖCFEûåÖ^K9ÖCZCF(UÖKjLCO
[K9ÖHV�ûDV6F?ÖwÅeÖPE�B�RSOHF?ûDZCYgÖCVXF?Ö�F?ÖPE�O^K�JDE�F?Ö�b4cQKjLNFEû,O
[K9ÖCVXE�Z�ûsFmÅeÖPE�B�RSOHF?ûDZCYgÖCVlN è V6FEÖNK�Y
ZNKAÖgÖ�n @ Ö�ÅeÖPE�B�R�OCFEûsZHYgÖCVON�mkK�L
lfafF?ÖgÖ�ZNKjB%GIYnN è VXFIO
[@ UNûDV6Fqp�ûDFIJSûDe |�F?ûDJDLNKjYCe Y�ÖhE�FIU�O^K�JDL�ZCFIBmGIYnNDm
V6F(O
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YgÖPE�F(U�B�R�OCFEûsZHF?Ö
~^F?û�ÖCF�p�ûDFIJDU�FIZCYH_hENû @ Ö%L^FIB�E�FIOPEWZ^K�UUû�Ö
lXF?û�ÖuÖgûDR�OhEfU�F(ZCYCG?ûDFIU�E�FIBA|�F?ûDJDG?ûDFIJNZHYCU�R�Om\"ÖPafF?ÖCZCYgÖHV"F?û�ÖCFIB
`M]NF(USK�E @ U�B�GIY�L^F�K�U�LNFEûsE�F?Ö
b
cAKjBQÅ�U�V6FILgÖ�ûsBAZNKzn @ ÖuûDB�EAF?ÖPE8afFIZCFIUzldZNK��"Z�ûsF(BQeoûDEÇÅ�U�Õ @ JDVrV6FIJ�û�ÖCV6E @ ZCF(UQF(BQa[ûDU�Z
F?û�ÖCF,��ÖC_ @ ÖCBNûDB�E�FEÖCGfÕ�FIB�E�V6F(B�E�F(JsJDEfZCFIU�K�U�Ezl6Z^K��AF?û�ÖÖp�ûDFIJ�ûDe«g<û�ÖgÖCF,n @ Ö"�WÅ4cMÔ���KjJsB{LCJ @ R�_<ûDFIU�E�FIU�_6K9ÖgÖPE4a[ûDU�Z
b6c)ûDF� F�K�U�LNF?ûDE�YgÖCV"F?û�ÖCFIUAp�ûDFIJDLCJ @ R�_6KjZCF"ûDB�EfZgûDFAGIafF?ûDE�FA\WU�E,n @ Ör��ÖPÕ�FIU�F?ÖCGIB�R�OCUUûDE�Ezl^ZgûDFWV6F(e}K�R�OPEfa[ûsU�Z
bP�"ûDFIUfONKAÖCZCFIJDE
FIBABUûDR�O�YCeoZgûDF�� @ E8afF?ÖCZgûDVX_6F?ûDE � K�R�_PE�U�K�R�_<û�ÖCVmZCYCU�R�OCG(YPÕÃ[YCOCU�F?Ö
b � FEûsZHFIB�l
p�ûDFIJDU�FIZCYC_PEUû @ ÖqYgÖHZ � K�R�_PE�U�K�R�_<ûåÖHVNl
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b
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ZgûDF4|4KjE�BSKjR�OCF6l�ZNKj�WF?û�Ö�p�ûDFIJ�Ö @ RSO^ÖgûDR�OPE
ZCYCU�R�O�F?û�ÖCF,`M]NF(USK�E @ U�K9ÖPa�FEÖCZCYgÖCV1U�FIZCYHG?ûDFIU�E�ûDB�E�l
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V6F?ÖCZHF�`M]NFIU�K�E @ U�E�cP]^F?Ö
l�afFIJDR�OCF�û�Ö�ZgûDF ?A@ Ö6�$ûD_PE�e%FEÖCV6F�K�YPÕ�VXF?Ö @ e%e%FEÖ,a�FIU�ZCF?Ö3YgÖPE�FIU � FIU�[YHRS_PBNûsR�OPEUûDVXYgÖCV
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b O
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`W]^FIU�K�E @ U�BSÖ @ R�Om_ @ ÖHBUûDB�E�F?ÖPE�� @ U�ZgÖPYgÖHV6B�K,YgÖCZmLgû�ÖCZHYgÖCV6B�_ @ ÖCBUûDB�E�F?ÖPES�¥ûsB�E�b^�,[YHU"û�ÖC_ @ ÖCBUûDB�E�F?ÖPE�F3`W]^FIU�K�E @ K
U�F?Ö�a[ûDU�Z}B @ Õ @ U�E,F?û�ÖCF � FIVXU�[YgÖHZCYgÖCV.ÕÃ[YCU,ZgûDF��3[YCR�_hG(YCV6BNÖ @ E8afF?ÖCZgûDVX_6F?ûDE,V6FEÖCFIUUûDFIU�E"��B�b ? K�]
b^¼Cb×àCb��Cb � �Il�ZgûDF
n6FIU�Ogû�ÖCZCFIU�E�l�ZNKj��ZgûDFIB�F(UÖ`M]^FIUSKjE @ U%KjYCB�VXFIa�[K�OHJsE1a�FIU�ZCF?Öw_6K9Ö�Ö
ldB @ J�K9ÖCVXF"ZgûDF%V6FÃÕ�YgÖCZCFEÖCF%��ÖC_ @ ÖCBNûDB�E�FEÖCG
ZNK�L^F?û
FEÖhE�B�E�FIOCF?Ö�_6KAÖgÖ
b
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l
ÖgûDRSOPEfGIYCU�[YCR�_hVXFIa[ûDFIB�FEÖCF?Ö�`M]NF(USK�E @ U�F?ÖqK�YHB�b
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[K9ÖHV�ûDV6_XF?ûDE�B�B�E�U�YC_PE�YCU�F?ÖqK�YáÕ�V6FIL^K�YCEzb
��LN�mcMFIUA|�FIB�Ezl @ L�LNFEû4ZCFIUA�WF(U�JDF?ûDE�YgÖHV�ZCFIUSÖCFIYHF?Ö�|�F?ûDJsGEûsF(JsF1|'FEûsJDG?ûDFIJDU�FI_PYCU�BNû @ ÖCF?Ö�K�YPÕ<E�U�F(E�F?Ö
l�FIU�GIFIYCVXE
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à6¼



ÈNKjRSO�F?û�ÈCFIU3½4[@ B�YJÈCVmB�YHRSOHF�È�_6K�ÈJÈ�lÍKjLNF(U�eXûDE�E�FIJDB,ZCFIU�û�ÈPE�F(USK�_PENûsnXF�È ?Q@ ÈPE�U @ JDJs_ @ er] @ ÈCF�ÈPE�F�K�YHRSO�n @ JDJsB�E�[KÉÈCZgûDV
n @ e � F�ÈPYCE�GIF(UQVXFIB�E�FIYCFIU�EAa�FIU�ZCF�È�_6KÉÈJÈ
b

�xÀ � !«#1+�)FqW&Hs�q#"�#Çu p%$'&�(�) *³qM&�-vq,+{prqDÂAsI&I$�&�qÄ+�tvuxw+"�#Çu-,Îy/.©sHÂÄu
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c)ûDF��,F�KjJ�ûsBNûDFIU�YJÈHV%ZCFIBAF?û�ÈPÕ8K�R�OCF�È�gP�Q½L�LK8\�ÈCB�K�E�G(FIBsû�È�ZHFIUAn @ U�V6FIB�E�FIJDJDE�FHÈ�� @ U�eiFIU8Õ @ U�ZCF(U�E�L^F?û4afF?ûDE�FIerÈ�ûsR�OPE
ZgûDFA��[@ VXJ�ûsR�OC_XF?ûDE�F�È�l6ZgûDFAZgûDFA\WLCO�[K�ÈCV�ûsVX_6F?ûDE�B�n6F(U�a,K�JDE�YJÈHVsû�È}�MÅ4cMÔ���LgûDFIE�FIE�bHÔWeiZNK�B9�{FIU8Õ�KjOCU�FHÈ£jÃFIZ @ R�O}a[ûDF
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� c"ûDFQ�4F(U�a,K�JDE�YJÈHV�F?û�ÈCFIU3|�F?ûDJsGEûsF(JsO�ûsF(USK�U�R�OgûDF6ûsB�E�ÕI[YCU�ZgûDF}ÅtU�_6FHÈJÈPYJÈCV�n @ È�|�F?ûDJDG?ûDFIJDU�F(_hYHU�BUû @ È�YJÈPLNFIZ�ûdÈHV6EÈ @ E8afF�ÈCZgûDVfYJÈCZ�a[ûDU�ZQL^F?ûP�WÅ4cMÔ���KjYCE @ e}KjEUûDB�R�OWZ^K�ZCYCU�R�O�eXûDE�nXFIU�a,K�JDE�FIE�l�ZNK��,Z @ U�E1ûDere%FIUCZ�ûsF�\MLCO
[K�ÈHV�ûDV�K
_6F?ûDEfGIa[ûDB�R�OCF�Èq`M]^FIUSKjE @ U�F�È�YJÈCZmZCF�Èmn @ ÈuûDOJÈCF�ÈmOCFIU�V6FIJDF?ûDE�FIE�F�È�p�ûsF(JsFHÈ�U�FI]HU�[K�B�F�ÈPEUûDFIU�EWafFIU�ZCFHÈ
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� cWF(]NF�ÈHZCF�ÈCR�cBK8ZgûDU�FIR(E�FIZ � KjR�_hE�USKjRS_<û�ÈCV"a[ûDF"û�È`¨ � �QöB�Hª��3®�Ù%M)ájÞXâ�� ·,� Û8ã67C�fL^F�È [@ EUûDV6EfÕ [YHU�ZgûDFA��ÈC_ @ ÈCBNûsB�E�F�ÈHG)K
K�ÈNKjJdcPB�F�F?û�ÈCF"F��h]HJåûDG?ûDE�F%�,FI]CU [K�B�F�ÈPESK�ENû @ È�n @ È�\WLHO [K�ÈCV�ûDV6_6FEûsE�F�È�GIa[ûDB�R�OCF�ÈkF?û�ÈCFIU�`M]^FIUSKjE @ U�K�ÈPafF�ÈCZCYJÈHV
YJÈCZXûDOCU�F�È�p^YPa�F?ûDB�YJÈCV6FHÈ
bNcAK�ZHYCU�R�O%J�KjB�B�FHÈ}BNûDRSO�Å�ÈPE�B�R�OCF?ûDZCYJÈHV6F�ÈuûDZCF�ÈPEUû��NGEûsF(U�F�È
lHZgûDF,Õ [YHUWK�YPÕ�VXFIE�U�FIE�FHÈCF
��ÈC_ @ ÈCBUûDB�E�F�ÈCGIFHÈ�ZCYCU�RSOTn @ ÈoûDOJÈCF�ÈmV6F(e}K�R�OPE�FAp^YPa�F?ûDB�YJÈCV6FHÈ�n6FIU�K�ÈPE8a @ U�E�J�ûsR�OrBUû�ÈCZ
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� � FIB @ ÈCZHFIU�FD� @ U�E�F?ûDJDF,FIU�VXFIL^F�È%BNûsR�O�j�F(Z @ RSO6ûDe��)ûdÈPLCJ�ûDR�_�K�YáÕÍZgûDF9��[@ VXJ�ûsR�OC_XF?ûDE�l�K�È9j�FIZHFIU�L^FIJ�ûDFILgûDV6FHÈÖgPE�FIJ�K
JsF1ZCFIU�½{[@ B�Y¸ÈCV6B1�4ÈCZCYJÈHV � F�ÈPYCE�GIFIUUû�ÈPE�F(USK�_PENû @ ÈCF�ÈkGIYCGIYCJ�KjB�B�FHÈ
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[KÉÈCV�ûDV6_XF?ûDE�B�n6FIU�aÇKjJsE�YJÈCVmn @ È��WÅ4cMÔD�¡ÈgûDe%e"E,OgûDFIU"K�YHE @ emK�ENûsB�R�OqK�JDJDF"n @ È
F?û�ÈCFIU,GIYCU�[YCR�_PV6FIG @ V6F�ÈHF�ÈûÅ�ÈhE�B�R�OCF?ûDZCY¸ÈCV}KjLCO
[K�ÈHV�ûDV6F�ÈmÅ�ÈPE�B�RSOHF?ûDZCYJÈCVXF�ÈqG(YCU�[YCR�_db

p^YCB�K�e%erF�ÈPÕ�KjB�B�F�ÈCZ�_6KÉÈJÈ�e}KÉÈ�K�JDB @ BSKjV6F�È�l�ZNK��MÕ [YHU'ZHF�È�FEûdÈáÕ�K�R�OCF�È"gP�A½��LK8\�ÈCB�K�E�GQ�WÅ{cWÔD��ÈgûDR�OPE�YJÈPLNFIZ�ûdÈHV6E
V6F(LCUSKjYCR�OhE,a [YHU�ZCF6lPZ^K���KjJsJDFIU�Zgû�ÈCV6B{Õ [YCU,K�JDJDF,OgûDFIUfV6FIemK�R�OPE�F�È��4FIU�LNFIB�B�FIU�YJÈCVXF�È�a[ûDFWZgûDF � FIO^K�ÈCZCY¸ÈCV"n @ È%|�F?ûDJ�K
G?ûDFIJDU�F(_hYHU�BUû @ ÈCF�È
lXZCFI]^F�ÈCZCFHÈCR�cBK�Z�ûsU�FIRIE�FIZ � KjRS_PE�USK�R�_<û�ÈCVAYJÈCZ3ZNK�B4p^YCJ�KjB�B�FHÈ"LNFIJ�ûDFILgûDVXFIU � F�ÈPYCE�GIFIUNûdÈPE�FIUSKj_hENû @ ÈCF�È
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� F?û4ZCFIU � FIO^K�ÈCZCJDYJÈHV}n @ È���ÈPE�FIU�K�_PEUû @ ÈHF�ÈqY¸ÈhE�FIU�B�R�OCF?ûDZCFIE3BUûDR�OqZHFIU�OgûDFIUAn6F(U�afF�ÈCZCFIE�F}gP�A½��LK8\�ÈHBSK�E�G"n @ ÈqF?û�KÈgûDV6FHÈ�K�ÈHZCFIU�FHÈO�4FIU�Õ�K�OCU�F�ÈwZNK�ZHYCU�R�O
l{ZNK���ZgûDF�cWF#�4ÈgûDEUû @ Èkn @ È���ÈPE�FIU�K�_PEUû @ ÈCF�ÈwOgûDFIU"FIE8a,K�B"B�E�U�FHÈCV6FIUoûDB�E�~{FIB
a[ûDU�ZQÈCF(LNF�ÈmZCFHÈ�[YCLCJ�ûDR�OCFIU�a�F?ûDB�FQL^FIE�USK�R�OPE�F(E�F�ÈkÈHFIVhKjEUûDn6F�È"��ÈPE�FIUSKj_hENû @ ÈCF�È�lPZgûDFQK�YHB¿�AU�[YJÈCZCFHÈ%ZCFIU ?A@ U�U�FI_PE�OHF?ûDE
F?û�ÈCFIB9��J�K�ÈHFIBÇKjYPÕ�VXFIJ8[@ B�E�afFIU�ZHF�Èmeû[YCB�B�F�È
lXK�YCR�O%Z�ûsF,\MY6�'[@ B�YJÈCV1n @ È"] @ BNûDEUûDn6F�È"��ÈPE�FIUSKj_hENû @ ÈCF�ÈrV6F�Õ @ U�ZHFIU�Ezbhc)ûDFIB
ONKjE�ZCF�È�� @ U�E�F?ûDJ�l^ZNKj��ZNKjeXûDE,ZgûDF%gPYCR�OCF�ÈNK�R�O�ZCFIU"½4[@ B�YJÈCVmB3cPB�E�FIemK�EUûDB�RSO�û�È�ZCFIU3�"û�ÈCBNûsR�OPEAa[ûDU�Z
ldZ^K���_XF?û�È��J�K�ÈHGIYCB�E�K�ÈCZmerFIOCU�KjJsB,FEûdÈHe}K�JHFIU�GIF(YCV6EMa[ûsU�Z
bPg6cPB�E�F(e%FAa[ûDFWG6b � bP�Q`,\M�¡¨×gCK�R;�X¼�ª�lX�Q`M�Q½:�8�¡¨ |4KjE/�%�#ª�lCgP�3�4Å¨ È ûDJ�ü�ÓPl È ûsJ�ü�ü)ª @ ZCF(U'| È Å�\ ? ¨��fONK�ü%�HªCJ8[@ B�F�ÈiÈPYCU�ÈCF(VhK�ENûDn6Ff��ÈhE�FIUSKj_PEUû @ ÈCFHÈÖKjYPÕÍY¸ÈCZ�_d[@ ÈJÈCF�È3ZgûDFÇg�chB�E�FIemK�ENûs_
ZNKjOCFIU+ÈgûDR�OPE�VhK�U�K�ÈPEUûDFIU�F�È
bX�QKjRSOPE�F?ûDJCZCFIU�g�chB�E�FIemK�ENûs_SûDB�E°j�FIZ @ R�O"F?û�ÈCZCFIYHEUûDVAZgûDF,|tKjE�B�K�R�OCF6l�Z^K��AZgûDFIB�û�È3ZCFIU,�,F)K
V6F(JdGIY�e%F(OCU � K�R�_PE�U�K�R�_<û�ÈCV�ÕI[YCOCU�EzlCa,K�B,OgûDFIU,Z^K�GIYmV6FÃÕÃ[YCOCU�E,ONK�EzlPZNK�B � K�R�_PE�U�K�R�_<ûdÈHV"ZCFIBWgP�A½��LK8\WJDV @ UUûDE�OHe"YCB
GIYmn6F(U�L^FIB�B�FIU3È
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�AFIU�K�ZCFoûDeú�"û�ÈPLCJ�ûDR�_ûKjYPÕWZNK�BÄ��J�K�ÈCF�ÈkeXûDE�E�FIJDBA�,K�YCB�K�J,½1û�ÈC_PB�V�ûDLCE1FIBsû�ÈO¨ ? K�emö%�#ªÇn @ È�gdb ? K�e"LCONKje%]NKjEUû
F?û�ÈCFSû�ÈPE�FIU�FIB�B�K�ÈPE�F"Å�U�afF?ûDE�F(U�YJÈCV^bCÔMeËZgûDF:� @ U�L^FIZgû�ÈCV6Y¸ÈCV�9 F?û�ÈCFIBAgPR�OCUUûDE�E�FIBWVd[YCJDEUûDV3GIYme}K�R�OCFHÈ%afFIU�ZCFHÈ�OgûDFIU
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ONKjE�lXF?û�ÈCF��mF�ÈCVXFAn @ È3B @ JDRSOHF�È}gPR�OCUNûDE�E�FHÈ%L^FIE�U�K�R�OPE�F�È
b^cAK�eXûDE�a[ûsU�Z%�,FIZHYJÈCZNKÉÈCG"ûDe«�)û�ÈhLHJåûDR�_�KjYPÕ
] @ E�F�ÈPENûsF(JsJDF��KjUSK�ÈPE�F�È�F?û�ÈCFIUQ� @ U�L^FIZgû�ÈCVXYJÈCV�ZCYHU�R�O�afF�ÈgûDV6F(UÖ`MU�Z¸ÈhY¸ÈCV6B�LNFIGEûsF(OhY¸ÈCV6F�È�ûse ��J�K�ÈwK�YCB�V6F�ÈPYCE�GIE�b�\MJsJDFIU�Zgû�ÈCV6B
a[ûDU�ZwZgûDF�Å�U�_XF�ÈJÈPYJÈCV�n @ Èw��ÈPE�FIU�K�_PEUû @ ÈCF�ÈwZNK�eoûDE�YCe F?û�ÈgûDV6FIB%KjYPÕ�afF�ÈCZgûDV6F(U�l�a @ eXûDE�BNûDRSO¡û�ÈCB�V6FIB�K�e"E3_6F?û�ÈCF
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L^F?ûWZHF�È�Å�ÌÍF(_hE�F�È�F?û�ÈCF(B%`W]^FIU�K�E @ U�BrGIa[ûDB�R�OCF�È��AK�YC]HE�K�YJÈCZ�gPF?ûDE�F�ÈCF�ÌdFI_PE�F�ÈyGIY
YJÈPE�F(U�B�R�OCFEûsZHF�ÈqY¸ÈCZkÈPYCU,�QKjYC]CE�F�ÌÍF(_hE�F�G(YCUQ`M]^FIUSKjE @ U�K�YCB�aÇKjOCJ�GIY�nXFIU�afF�ÈCZCFHÈ
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YJÈNKÉÈCV6FHÈCFIOCerFWÅeûDV6F�ÈCB�R�ONKzÕ�E{V6FIGIFEûsVXE�lPZNKj�AZNK�ZCYHU�R�O%ZgûDF9� @ JDJsB�E�[KÉÈCZgûDV6_XF?ûDE'ZHFIB�\MJDV @ UNûDE�OCe"YCB�n6FIU�J @ U�FHÈCV6FIOPEzbCÅeû�È
YJÈCVd[YJÈCB�EUûDV6FA�,F?ûDOCF�ÈáÕ @ JDV6F,ZHFIU�\MLNK�U�LNFEûsE�YJÈCV3n @ È%p�ûsF(JsFHÈ%_6K�È¸È"ZNK�ÈJÈrn6FIU�Ogû�ÈCZCFIU
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lPZNKj��F?û�ÈCFQ½{[@ B�YJÈCV3V6F�Õ�Y¸ÈCZCF�È
a[ûDU�Z
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È�F?û�ÈCFmB @ JDR�OCF%F��<ûDB�ENûDFIU�Ezb�c)ûDF
�HUSK�VXF6l @ LAZCFIU
\MJDV @ UNûDE�OCe"YCBHLNF?ûPF?û�ÈCF(U
L^FIJ�ûsF(LgûDV6F�È�p�ûDFIJ�K�YCB�aÇKjOCJ9ûDe%erFIUCZgûDFIB�FIJDLNF�½{[@ B�YJÈCV9�°ÈCZCFIE�_6K�ÈJÈAK�JDJDFIU�Zgû�ÈCV
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c)ûDFIB,_6K�ÈJÈmemK�È%BNûDRSO�K�ÈmF?û�ÈCFIeoF?û�ÈPÕ8K�R�OCF�È � F?ûDB�]gûDFIJ�_PJ�K�U�emK�R�OCF�È�bP\�ÈCVXF�È @ ere%F�È�l�ZgûDFA� @ U�L^FIZgû�ÈCV6Y¸ÈCV6F�ÈTZCFIB
���8�W��gP�¾K�gáRSOHUUûDE�E�FIB"��p�ûDFIJDBUûDE�Y^K�EUû @ ÈN�4BNû�ÈCZKJ�9�YJÈHZKJ�L«Y¸ÈCZmFIBWVXFILNF1ZgûDF�ZCU�FEû'gPR�OCUNûsE�E�F�ï � eoûDE4ZCF�ÈqÅ'ÌÍFI_PE�F�È
J�9�YJÈHZ ª L"l^ï;�3eoûDE4ZCF�ÈqÅ'ÌÍFI_PE�F�ÈKJ�9�YJÈHZJ�L�YJÈCZ�ï:�3eXûDE4ZCF(eÉÅ�ÌdFI_PEMJ�L"b
È ûDU�ZTGIYCFIU�B�ENJ�9ÆL^F�K�U�LNFEûsE�FIE3YJÈCZ�ZNKjZCYCU�RSO�ï � û�È�ZHF�È �tJuKÉÈqK�YáÕ�V6F�È @ e%erF�È
lPB @ e"YC�3Õ [YHUQZ�ûsF � F�KjU�L^F?ûDE�YJÈHV
n @ ÈOJ�LÆK�YCR�O�ï�� @ ZHFIUWï �^û�ÈrZCF�Èk��J�K�È�K�YáÕ�V6F�È @ e%e"FHÈ�afFIU�ZHF�È
bdcMFIU���J�K�ÈrF�ÈPE�O [KjJsEWKjJDB @ ûdÈ:j�FIZCF(eÉ�^K�JDJ^GIa�FEû
gPR�OCUNûsE�E�F6b � F?û�K�ÈCZCF(U�FIUW�ÄF?ûDOCF�ÈPÕ @ JDV6F,ZCFIU � F�K�U�LNF?ûDE�YJÈCV"n @ È}p�ûDFIJDF�Èr_6K�ÈJÈmp�ûsF(J�J�L«KjYCR�O%ZgûDU�FI_PE,eXûDE4ï;�1FIU8Õ [YCJDJsE
afFIU�ZCFHÈ
lPa @ ZCYHU�R�O}KjYCR�O8JM9yF(U8Õ [YCJDJDEfa[ûsU�Z
b � F?ûdZgûDFIB�FIUW�,F?ûDOCFHÈPÕ @ JDVXF�ZCF(UÇp�ûDFIJ�K�YHB�a,K�OCJ^_6K�ÈJÈ%KjJDB @ F?û�Èx��J�KÉÈ"eXûDEÈPYCU4F?û�ÈCF(eËgPR�OCUUûDE�E4F�ÈPE�B�E�FIOCFHÈ
lCZ
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bXZgûDFW�,FEûsOHF�Õ @ JDVXF�L^F?ûdZCFIU � F�K�U�LNF?ûDE�YJÈCV3n @ È%p�ûDFIJDF�È"L^FIF?û�È6�^YC�6EzlPa�FIJDR�OCFMZCFIU
eq[@ V6J�ûDR�OCF�È%½4[@ B�YJÈHV6F�ÈmV6FÃÕ�YJÈCZCFHÈ�a�F(U�ZCF�È�b
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Åeû�ÈgûDV6FAK�ÈCZHFIU�F � F @ LNK�R�OPE�YJÈHV6F�È�a,YHU�ZCF�ûDeËp^YHBSK�ere%F�ÈHONK�ÈCV1eXûDE4ZCFIUWc @ eq[K�ÈHF�ÈCe @ ZCF(JsJ�ûéFIU�YJÈHV�V6FIemK�R�OPE�b
p^YJÈ
[KjR�OCB�E,B�E�FIJDJDE�BNûDRSOrZgûDFW�CU�K�VXF6lPa[ûDF,BUûDR�O"Õ�KjJsB�R�OCFQcMF)�4È�ûsENû @ ÈCF�Èrn @ È%`W]^FIU�K�E @ U�K�gPR�OCFIemK�ESK3K�YáÕ
ZCF�È%\MJDV @ UNûDE�O6K
e"YCB
KjYCB�a[ûDU�_XF�È
b��^K�JDB�R�O�erF?û�ÈhEdO�ûsF(U�lzZNK��MZgûDF�cMF)�4ÈgûDENû @ È�e%F(OCU'Å�ÌdFI_PE�FfF�ÈPE�O�[K�JDE�l�K�JDB�ZCFIU4`M]NFIU�K�E @ U�ESKjE�B�[KjR�OCJ�ûsR�O
ONKjE�b��8eÎ�AU�YJÈHZCF,ONK�ÈHZCFIJDE4FIBfBUûDR�O�Z^K�L^F?ûNYHe«F?û�ÈCF�È��4FIU�B�E @ ��V6F(V6F�È"ZgûDF,cMF)�4ÈgûDEUû @ È�n @ È"gP|W�,�3�4g-K�`M]^FIUSKjE @ U�F�È
l
ZgûDF3OgûDFIUAn @ U�K�YCB�V6FIB�FIE�G(E�a[ûDU�Z�YJÈCZ�ZgûDF�nXFIU�J�K�ÈHV6E�l^ZNKj�xÈPYCUAZgûDF3BUûDR�O�[KÉÈCZCFIU
ÈCZCF�È�\MB�]^FI_PE�F"GIY�Å�ÌdFI_PE�F�ÈkF?û�ÈCFIB
`M]NF(USK�E @ U�BWafFIU�ZCFHÈ
b
�,F(B�YCJDESKjE�FEûdÈHFIUfÕ�FIOCJDFIU�ONKzÕ<E�F�È�cMF)�4ÈgûDENû @ È"n @ È}`M]NF(USK�E @ U�F�È�_6K�È¸È"FIB,B�F?û�È
lPZ^K��3ZCFIUWgP�A½��LK8\WJDV @ UUûDE�OHe"YCB�_6F?û�ÈCF
½4[@ B�YJÈHVv�4ÈCZCFHÈ�_6KÉÈJÈ
ldZ^KkÈgûDR�OPE�K�JDJDF"��ÈPE�FIU�K�_PEUû @ ÈCF�È
l�ZgûDF%BNûsR�OwK�YCB�ZHF�È�Å�ÌdFI_PE�FHÈ�ZCFIU3n6FIU�B�R�OgûDFIZCFHÈCF�È�`M]^F)K
USKjE @ U�F�È�FIU�V6FIL^F�È
l4KjYPÕ�VXFIJ8[@ B�EAafFIU�ZHF�È�_d[@ È¸ÈCF�È
b�Åeû�È � F?ûDB�]�ûsF(J4ÕI[YHU�F?û�ÈCF�È�B @ JDR�OCF�È��^K�JDJeûDB�E�FEûdÈ�`M]NF(USK�E @ Uzl�ZCFIU
F?û�ÈCFIU�B�F?ûDE�B,ZgûDF�� @ U�L^FIZgû�ÈCV6Y¸ÈCV�9yO^K�E�lPK�L^FIUWKÉÈCZCFIU�FIU�B�F?ûDE�BQKjYCR�O%ZCFHÈ}Å�ÌdFI_PE
9"l @ LPa @ OCJCFIU,Z�ûsF:�%[YCJDEUûDVX_6F?ûDE�n @ È9nÈ�ûsR�OPE,B�F(JsLHB�EWL^FIa[ûDU�_PEzb4�AFIVXF�ÈmB @ JsR�OCF��HFIOCJDFIU[ûDB�E,ZHFIUQgP�A½��LK8\Q½:V @ UUûDE�OCe"YHB+ÈgûDR�OhE,U�FIBUûDB�E�F�ÈPE�b
Å�B�a,YCU�ZCF�L^FIU�F?ûDE�B4L^F?ûCZCF(U � FIB�RSOHU�F?ûDLCYJÈHV�n @ È�`M]NFIU�K�E @ U�ZHF)�4ÈgûDEUû @ ÈCF�È6û�Èi�f\��tJuKÉÈ%��nPVXJ�b ? K�]�b�¼HbU�Cb � �^FIU�J8[K�YCE�FIU�Ezl
ZNKj��\
�<û @ erF}[YCL^FIU�ZHF�È�nXFIU�afF�ÈCZCF(E�F�ÈO��Uz[K�ZgûD_6K�E�B�B
che"L @ JDF�ÈTGIYCU � FIB�R�OCU�F?ûDLCY¸ÈCV�n @ ÈûÅ�ÌdFI_PE�FHÈ�L^F?ûfZCFIU3�WFIU1K
JDF?ûDE�YJÈHV}n @ È�Å�ÌdFI_PE�F�ÈwB @ a[ûDF3ZCFIU3�8ZCF�ÈPEUû��NGEûsF(U�YJÈCVTB�]^FIG?ûDFIJDJDFIU�|�F?ûDJDG?ûDFIJDFm��p�ûDFIJDF%GIYHe � û�ÈCZCF�È�n @ È`��K�UNû�K�LCJDF�ÈN�
n6F(U�afF�ÈCZCFIE,afFIU�ZCF�È
b°�AFIUSKjZCFAZCFIUfJDFIE�GIE�FA��YJÈC_PE,_6K�È¸È"ZgûDFQgPYCR�OCF:ÈNKjR�O%ZCFIUW½{[@ B�YJÈCV3Y
b Ô�bXFIU�OCF(LCJ�ûsR�OmL^FIB�R�OCJDFIY6KÈgûDV6FHÈ
l�ZNK¬ÕÃ[YCU"B @ JDRSOHF¬p�ûDFIJDF6l{ZgûDF%JDFIE�GIE�J�ûDR�O�\DÈPa�F�ÈHZCLNK�U�_6F?ûDE�B�L^FIZgû�ÈCV6Y¸ÈCV6F�È�U�FI]CUz[K�B�F�ÈPEUûDFIU�FHÈ
l,ZgûDF��¬F�ÈCV6FTZCFIU
e [@ V6J�ûDR�OCF�È�`M]NF(USK�E @ U�F�È
lWKjYCB%ZCFHÈCF�È�VXFIa [K�OCJDE"afFIU�ZHF�È�e"YH�Nl�_6F?û�ÈCFIUoûDB�E�b{\WYC�XFIU�ZHFIe ONKjE"FIB%BNûDRSOyK�JDB"J @ O6KÈCF�ÈHB�afFIU�EAOCFIU�K�YCB�V6FIB�E�FIJDJDE�l^ZgûDFIB�F�p�ûDFIJDFAB @ Õ<U [YCOma[ûDFAe [@ VXJ�ûsR�O"GIYTLNF�KjU�L^F?ûDE�F�È�lNZ^K3ZNK�ZCYHU�R�O�û�ÈmZCFIUQ�ÄFIV6F(J
n<ûDFIJDF
��ÈPE�FIU�K�_PEUû @ ÈCF�Èmn6FIU�Ogû�ÈCZCFIU�EWafFIU�ZHF�È
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W�XYW/Z�W Ý�[ Ô�\1X ÝB[ ÔJ×]W�Ú°Û Ù Ö�Ú°ÕQ^�Ü c"ûDFm½4[@ B�YJÈCVXB�B�YHRSOHFqa[ûDU�ZweoûsE1�"ûDJéÕ�F%n @ ÈwV6FIFEûsVBÈCFIE�F�È��^K�JDJDLNF?ûDB�]gûDFIJDF�È�VXF)K
B�E�F(YCFIU�Ezb È FIU
ÈCFIUWgPR�OgûDU�]}K�U�LNFEûsE�FIE,ZNKjUSK�È�lC½4[@ B�YJÈCVXF�È%n @ È��tJuKÉÈPYJÈCV6B�]CU @ LCJDFIe%FHÈ%K�JDBÇ�f[KjJsJDF,GIYmB�]NF?ûDR�OCFIU
È
YJÈCZ"L^F?û?ÈCFIYCFHÈ���J�K�ÈPYJÈHV6B�]HU @ LHJsF(e�a[ûDFIZHFIU�nXFIU�afF�ÈCZCFHÈ}G(Y%_d[@ ÈJÈHF�È
bPÅ�U�B�FIE�G(E,ZNK�L^F?û^eXûDE4Å�U�afF?ûDE�FIU�YJÈCVXF�È
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�^ZgûDFIBAONKjEAY
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K�YáÕ�FAF?û�ÈCFIU,|�USKAûdÈ�ûdÈHV6B�]HONK�B�FWF?û�ÈCF��,FEûsOHFQn @ Èm�,FIVXFIJ�È%GIYmV6FHÈCFIUUûDFIU�F�È
l
ZgûDFQZ�ûsFM|4K�B�_BK8\WYCB�aÇKjOCJdB @ a[ûDFAZgûDF�`M]NFIU�K�E @ U�K8\WYHB�a,K�OCJ�B�E�FIYCFIU
È
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�8eiÕ @ JsVXF�ÈCZCFHÈqB @ JDJ4K�ÈCONKÉÈCZ�n @ ÈTGIa�FEû � FEûsB�]gûDFIJDF�È�ZgûDFÄ� @ U�V6FIOCFHÈCB�afF?ûDB�F"ZCF(Bi�f\���J�KÉÈ6K�g�chB�E�FIerBWL^F?û4ZCF(Ui��J�K�KÈPYJÈCVuûDJDJsYHB�E�UNûDFIU�EAafFIU�ZCFHÈ
b'cAKjLNF?û{a[ûsU�ZqafFIB�F�ÈPE�J�ûDRSO�KjYPÕ�ZgûDF"n @ eúg6cPB�E�FIe GIYCUA�{FIU8Õ [YHV6YJÈCVmVXFIB�E�FIJDJsE�F�È��"ûDB�YNK�K
J�ûDBUûDFIU�Y¸ÈCV6B�e [@ VXJ�ûsR�OC_XF?ûDE�F�È"G(YCU [YCR�_PV6F(V6UUûéÌdF�È
ldZ�ûsF�ûdÈ�� @ U�eËF?û�ÈCF(U��ÄF?ûDOCFAn @ È�\WLCL�ûsJDZCY¸ÈCV6F�È�KjYCBWnXFIU�B�RSO�ûsF(ZCF�ÈCF�È��J�K�ÈPYJÈHV6B�B�ESKjZgûDF�È�GIF?ûDVXF�È
l^a[ûDF�ZgûDFSûdÈTZCF�È�n @ USKÉÈCV6F(VhK�ÈHV6F�ÈCFHÈ ? K�]gûDE�F(JdÈTLNFIB�R�OCUUûDFIL^F�ÈCF�È �4FIU�Õ�K�OCU�F�È�OgûDFIUMU�F�KaK
J�ûDBUûDFIU�E,BNû�ÈCZ
b
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+On(B,T)
+On(A,T)

+Clear(C)
+Clear(B)
+On(C,A)

+On(B,C)
+On(A,B)

Startsituation: Zielsituation:

\WLCLmlsJDZCY¸ÈCV�\3b � ~6��U @ LCJDFIe%B�E�FIJDJDYJÈCV3LNF�l
ZCFIUAgPYCB�B�e}KÉÈ6K8\�È @ e}K�JnléF
\�ÈHONK�ÈCZmn @ ÈmF�l�È�lDV6F�Èm\MLCL�lDJDZCYJÈCVXF�È%aolDU�ZvÈPYJÈmV6F(GIF�lDV6EzlCaolDFAZNK�B:�f\���J�K�È�K�g6cPB�E�FIeiZ�lDFIB�F(B���U @ LCJDFIeiJ [@ �6EzbCÅ�B
aolDU�ZSlDe«afFIB�F�ÈPE�JnlDRSOHF�È"ZCFIUMØ4bzÜIÚ�Ý ·hp�]q��r ÜIÝ ] ZHFIB��f\��tJuKÉÈ6K�g6cPB�E�F(e%B�l�È3n6FIU�B�R�O�lDFIZCF�ÈHF�È�gPESKjZ�lDF�È"a [K�OCU�F�ÈCZrZCFIU
½4[@ B�YJÈHV6B�B�YCR�OCF�VXFIGIF�lDV6Ezb
\WLHL�lDJsZHYJÈCVA\�b��AGIF�lsVXE�B�R�OCFIe}KjEQlDB�R�O
ljaÇKjB�Z�lDFIB�F � F�ÈPYCE�G(FIU�B�RSO¸È�lDE�E�B�E�FIJDJDF�KÉÈ"��ÈPÕ @ U�e}KjEQl @ ÈCFHÈ [YCL^FIUfZCF�Èmp^YCB�E�K�ÈCZ
ZCFIB:��J�K�ÈCF(B,JslDF�Õ<FIU�Ez~
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bdÅ�B
aolsU�ZmGIaolDB�R�OCF�È`È @ U�e}KjJsFHÈ%|4K�B�_hBzlCafFIJDR�OCF�BQlDR�OqKjYPÕ�pBlsF(JsF1LNFIG�lsF(OCF�È
ldZmlsF�ÕÃ[YCU,F�l�ÈCFA� @ U�L^FIZ�l�ÈCVXYJÈCVrF�l�ÈCFIB
gPR�OCUQlDE�E�FIB3F�l�ÈCF�È��,K�YHBSK�Jf½ul�ÈC_�FIU�GIF(YCV6F�ÈwB @ JDJDF�È
ldYJÈHZ��mFIESKaK�|4KjB�_PB�YJÈPE�F(U�B�R�O�lDFIZHF�ÈHv�JDFIE�G(E�FIU�F}L^FIG�lDFIOHF�È
BQlDR�OÖKjYCB�B�RSOHJslDFI�XJnlsR�O�KjYPÕ
pBlsF(JsFfGIYCe�\WY6� [@ B�FHÈ"n @ È1|'F�lsJDG�lDFIJDU�FI_PYCU�Bql @ ÈCF�È @ ZCFIU4GIYHe�gPR�O [YCE�GIF�È"n @ ÈQ�,K�YCB�K�J
½ul�ÈC_PB�b
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� ·����I¯V�q�H�AYJÈCZ � ·����1�������An ~ Èq���8�W��g�����xsyDÈ�{IY�{"|V{�lnxn��ln{�xn{���{ | V�{�xs{�lszq{�z�b�cM��yQg6c�yqzQ{Ie�����z,ÕI[Y | j1{(Z�{�yAZ�ln{�yQ{ |È ~ �1�mYJÈ | {(ZCY���ln{ | zQ{�È�|V{�lnxs��ls{�xu{�l�È�{�È�{�È�zQy�] | {��1��{HÈCZ�{�È�|���y�_O�jYPÕ'Z�{ | \WV�{�ÈCZ��Hb
\
wmw�lnxsZHYJÈCV�\3b Ó���{�lDV�z"Z�{�È�p^Y�yQz1��ÈCZ�l�È����1�CZ�{(e�{�l�È�lDV�{%��ÈPÕ�{ | {�È���yQ�1� | lnzqzQ{�V�{Ie����1��z�a,Y | Zm{�È
l4a}{�xn�1��{ ~ Ì�{HÈ�{
pBln{�xn{
wB{ � | w�{�lszq{�zo����w�{�ÈrYJÈCZrZ���wB{�luy ~ a ~ �mxNZ�{HÈ��Vx���È8��xnyY��Y��1�rZ�ln{W|V{�lnxn��ln{�xn��ln{ | � | �1��ln{,n�{ | [��ÈCZm{ | zo����w�{HÈ
bP�8e�Vx���ÈTa,Y | Z�{HÈ �6b � bBwB{ | {�lnzqy�Z�ln{NwB{�lDZ�{�È��Vx���ÈmyQ�1� | lnzqzQ{%gP|WÅ+�FK þ YJÈCZ�gP|WÅ+�LK � � {�l�ÈCV�{ÃÕÃ[Y�� | z�YJÈCZ�{�ldÈ�|V{�lnx�Z�{ |� ~�| wB{IZ�l�ÈCV6Y¸ÈCV�{�Èma,Y | Z�{�ZCY | �1�k�o��Y�y1��x
½ul�ÈC_�yo{ | ÕÃ[Y�xnxnz�b
��È�\
wmw�lnxsZHYJÈCVm\�b×¼�yqls{���z1eO��È�Z���y�g6c�yQzq{Ie�ldÈ {�ldÈm{Ieäp^Y�yQz1��ÈCZ
l�l�È�Z�{Ie�{�yÄÈ�{�wB{�È�È ~ �1��Z | {�l9È�ln�1��z | {IZHY6K��ln{ | zQ{�È�pBln{�xn{�È¡�Ia}{�lA|o� | {:��zQy�{ | _��ÉÈJÈ�z8����z�l{Z�ln{�w�{:� | wB{�lnzQ{�z}a}{ | Z�{�Èyeû[Y�yqyQ{�È«�¢�Ia}{�lA��{�z��aK�|���y�_�y8��YPÕ3Z�{ |
\WV�{�ÈCZ��X�Ib^c
{ | { | yqzQ{i��{�z���K8|���y�_q��l�ÈrZ�{ | \�w�w�lnxDZCYJÈCV4yQ{�xs{(_�zqln{ | z��owB{�z | lãÌuzo{�l�È�{ � {IZ |q~ �PYJÈCV"Zm{�y��o�jY�y���x
½ul�ÈC_
£B¤V¥§¦¨¤¡©Bª�«U¬®�¯q°U±1²®³´�µ £B¤�¶o· ´�¸M¹mº | �1� ¹ {�È »��1� | lnzQz�»�¼WÅÌ�LK1�m½B¾ ~ È�¿ | {�z�wB{ ¹ |q~ ��z���ln{ | ¹ { | Å'Ì�{�¿�z�À�Á�Âh±P¯�ÃV�:�m�
Ä ~ È�»Å¼WÅ+�LK3� ¹ {�È��o� º y1��x4½ul�È�¿u½HÆ�ln{�yq{ | ¼o� | { ��z�¿��ÉÈJÈkÈ º | ¹ � ¹�º | �1��� º Õ�Ç�{�xÉÈ~ yQz�Ê}{ | ¹ {HÈHË ¹ ��Ì ¹ ln{�Í | ¹ È º È�ÇÎ � ]Q� Ú<Ý)M�Ú<Û � ã�ÏMØF� ¬ �ÇÞ�Ðz¢AØF� ¬ �fÞ®Ñ4{�l�È�Ç�{ÃÕÒÈº � | zoÊol | ¹ Î y ½mÓ
w�w�½�ÓN½���Ï�½
Ô ln{�xn{o� º�Õ »Å���VÈº zQ��{HÈ Ä ~ ÈQ�o� º y1��xd½ul�È�¿�y Î � |Q~ zQ{���zql ~ È4� ~ ��x�ÏVÇ�{��HÈ~�| {�È8{�w�{�ÈáÕÉ��xnxnyY� º | ¼V{�lnxn��ln{�xn��ln{ | � | �1��ln{�Ë ¹ ��yQln{j1{�Ê}{�lnxny§��xny�ÔDÈ�zq{ | ��ls{�xs{ ¹ {�y Ô ls{�xs{�yo{ | ��{ º Ç�z�ÊY{ | ¹ {�ÈHË ¹ {�yqyQ{�È�Ó�w�� | w�{�lsz º È�Ç ¹ {�È�� º yQ�1�VÈº zQ��{�È ¹ {�È³�o� º y���x
½ul�È�¿{ | ��{ º Ç�zY����z ½�Ó
w�wmlsx ¹�º È�Ç�ÓN½×à���{�lnÇ�z ¹ ls{ Ä ~ xnxnyQz:È��È ¹ lnÇ�{Y¼V{�lnxn��ln{�xn��ln{ | � | �1��ln{�Ë ¹ ls{o� º�Õ Ô {�lnzQÖ º Èm¿�z}� º y�Ó�w�w�lnx ¹�º È�ÇÓN½×¼4wB{�yQzq{���z vuyqln{���{�lnÇ�z�Ç�{�Ç�{�ÈVÈº wB{ | ¹ { | ¼V{�lnxn��ln{�xn��ln{ | � | �1��ln{N� º �1� � |Q~ zq{���zql ~ È4� ~ ��xnyM�ÉÈH½�»�{�xs{�¿�zqln{ | z�lnyQz�Êols{ ¹ { |
¹ ��y ¹�º | �1� ¹ {�È�¼o� | { ��z
� º yoÓ�w�w�lnx ¹�º È�ÇSÓ4½×¼�{ | ��{ º Ç�zQ{Q� |Q~ zQ{���zQl ~ È4� ~ ��x®½
Ó
wmw�lnx ¹mº È�Ç�ÓN½U×o��{�lnÇ�z�yq���mxsln{�Ì�xnls�1� ¹ ��y�»6c�yqzQ{ Õ Ë�ÊY{HÈJÈN{�y ¹ ��y+� |Q~ w�xn{ Õ Ç�{�x®È~ yQz¨����z:v�{�y�Ç�lswmz�¿�{�l�È�{}¼���yQ¿�y Õ {�� | Ë
¹ ln{:È ~ �1�OwB{ � | wB{�lnzQ{�z�ÊY{ | ¹ {�È Õ Èº Ì�zq{�ÈH½

¹®ØVÙUÚ�Û�Ü�	oÚQÝ�Þ���Ú3»�ß�Ý��Và�ÚQáuâBãUÜ�Ý�Þ�����á�ÙUäåä�Ú°��ÚqÞ'����ÙUÚ
� ä�Ü�ß�ä�æ�	oÜ�ä�ÙUÞ����Yà�ß�á����oà�Ü�Þuç�æ;����è�éÜ���ÚQÝ}ÚQÙUÝ�ÚqÞî�méÜ���ãUÚqá�Þ



Ó�w�w�lnx ¹�º È�Ç4ÓN½U�mê�» º yQy Õ �ÉÈ6KÉÓDÈ ~ Õ ��xnlë{¨ì8í�È�lnzQl���xslnyqls{ | º È�Ç

Ó
wmw�lnx ¹mº È�Ç4ÓN½ Ó�ê�» º yQy Õ ��È6K®Ó�È ~ Õ ��xnlë{}ìSí�ÈPÕ�{ | {�È���yq��� | lnzQz



Ó
w�w�lnx ¹�º ÈmÇNÓ4½ îmê�» º yqy Õ �ÉÈ6K®Ó�È ~ Õ ��xnln{¨ì8í�È�zq{ | ��¿�zQl ~ È�{HÈ

Ó�w�w�lnx ¹�º È�Ç4ÓN½×àmê�» º yQy Õ �ÉÈ6KÉÓDÈ ~ Õ ��xnlë{}ìQ� ~ xsxnyqz È��È ¹ lnÇ�{
¼V{�lnxn��ln{�xn��ln{ | � | �1��ln{



Ó�w�w�lnx ¹�º È�ÇSÓ4½���ê�» º yQy Õ �ÉÈ6KÉÓDÈ ~ Õ ��xnln{�ì8í�È�zq{ | ��¿�zql ~ È�y1� º ��È~ y º ÈmÇ
y ÀÒ0 ïäq�ð�ñ�ÅOðHq�s]0
�
ln{ | y ~ xsxLÈ ~ �1��ÉÈ�{�l�È�{ Õ ��ÊY{�lnzq{�È � {�lnyQÖ�ln{�xV{�l�È���È ¹ { | { | Ó�yQÖB{�¿�z Ä { | �ÉÈ�yQ�1��� º xnln����z�ÊY{ | ¹ {�ÈH½BÓ�w�w�lnx ¹�º È�ÇSÓ4½ ö
��{�lnÇ�z ¹ ln{£� |Q~ wmxs{ Õ yQzq{�xnx º È�Ç�½�Æ�ln{ò»Å����Êoln{ | lsÇ�¿�{�lnz}��ln{ | lnyqz Ë ¹ ��ÌS{�l�È�{�y ¹ { | � º { |Q| {�ln�1��{�È ¹ {HÈ ¼�{�lsxn��ln{�xn{ ¹ { |MÔ ln{�x�KyQlnz º ��zql ~ È Î ��ó �V��ô��q�H�:Ï}w�{ | {�lnzQy�l�È ¹ { | l�È�lnzql���xn{�È�»�lnz º ��zQl ~ È�{ | Õ Èº xnxnz
lnyQz:Ë ¹ { | �Vx���È�{ | ¹ ln{�yq{�y Ô ln{�xJj1{ ¹ ~ �1�kÈmls�1��z¹ l | {�¿�zoÖm����È�z ~ Õ lnyQln{ | {�È8¿��ÉÈJÈHË ¹ �4{ | {�y�� º |
õV|q| {�ln�1� º È�Ç ¹ {�yo��Ê}{�lnzQ{�Èö¼�{�lsxn��ln{�xny}Êoln{ ¹ { | ��{ | yQz:È~�| {�È ÕSº Ì�½�ÆN½ �H½
l�È ¹ { Õø÷ ��xnx®Ë ¹ ��Ì ��ó ����ôV�q�H�o� º ÈHÈ���1��yqz
Ö����ÉÈ�z ~ Õ lnyQln{ | z¨Êol | ¹ Ë�¿ ~ Õ8Õ zV{�y�� º � ����¿�z | ���1¿�l�È�Ç�½
Ó
wmw�lnx ¹mº È�ÇSÓN½ �zþ ��{�lnÇ�z ¹ {�ÈK»6c�yqzQ{ Õ �}|Q~ Êoyq{ | Ë?ÈB���1� ¹ { Õù¹ ��yM»6c�yQzq{ Õ Õ Èº | ¹ ��y:� |Q~ w�xn{ Õ l�È�lnzQl���xnlnyQln{ | zYÊ º | ¹ {
º È ¹ È����1��{�l�È�lnÇ�{�ÈSí�ÈPÕå{ | {�Èm��yQ�1� | lszqzQ{�È ¹ { | ¿ | lszqlnyQ�1��{ ÷ {���xn{ | Ç�{ Õ ���1��z�Ê º | ¹ {�Ë ¹ ��y Ô ln{�x ��ó ����ôV�q�H�o� º Ö����ÉÈ�z ~ K
Õ lnyqls{ | {�È Î �o� º y���xHútl�È�¿ £B¤V¥o¦�¤û©Bü�ý�°þ�ÿ ��³´�µ ������� £�� Ï�½
í�È�Ó�w�w�lnx ¹�º È�ÇSÓ4½ �B� Ê º | ¹ {�È³È º Èö{�l�È�lnÇ�{�ÊY{�lszq{ | {4í�È
	�{ | {�È���yQ�1� | lnzqzQ{8Ç�{ Õ ���1��z:Ë ¹ ln{N��wB{ | yQ�1��xnln{�Ì�xsln�1��� º {�l�È�{ |
Ô ln{�xnw�x ~ ��¿�� ¹ {�	 Èº � | {�ÈHËBÊ}{�xn���m{�l Õ »6c�yQzq{ Õ �Y|q~ ÊoyQ{ | ¹�º | �1� ¹ {�È]� ���^���p9^n��� á � � ��� á�l�È ¹ { | Ó�Ç�{�È ¹ � | {�Ö | È��yQ{�È
�zQln{ | zolnyQz ½BÆ�{�yQyq{�È�Ó
wB� | wB{�lnz º È�Ç�	 Èº � | z9È º È�� º � ����¿�z | ���1¿�l�È�Ç�½
í�È�Ó
w�wmlsx ¹�º È�ÇNÓ4½ � � lsyqz ¹ ��y�� |Q~ wmxs{ Õ yq���mxsln{�Ì�xnls�1��Ç�{�x È~ yqz Ë ¹ �4Êoln{ ¹ { | ��xnxn{�¼���yQ¿�yo��w�Ç�{ � | w�{�lnzq{�z
Ê º | ¹ {�ÈH½
� ��yÄÈ º È�È ~ �1��Ç�{���{�lnÇ�zSÊ}{ | ¹ {�È�y ~ xnx®Ë�Ç�lnw�z4{�l�È�{�È õ l�È ¹ | º �1¿ ¹ � Ä ~ ÈHË�Êoln{OÇ |Q~ Ì ¹ ln{�» º �1� | È� º�Õ {�yQ{�xnw�yqzSw�{�l
| {�x���zQl Ä {�l�È
	É�����m{�È³� |q~ w�xn{ Õ yQzQ{�xsx º ÈmÇ�{�È�Ê}{ | ¹ {�È�¿�È~ ÈJÈ�{�È�½HÆ�ls{ ÷ {��mxs{HÈ�zqyQ�1��{�l ¹�º È�Ç�� º y�Ó
w�w�lnx ¹�º ÈmÇ8ÓN½ �� ÕSº ÌÄ ~ Õ ��x��ÉÈ�{ | ��xnyoy ~ xs�1��{ { | ¿��ÉÈJÈ�z
Ê}{ | ¹ {HÈH½HÆ�ln{�yoÇ�{�yq�1��ln{���z ¹ � ¹�º | �1�HË ¹ ��ÌSyqls{ yQ�1��xnln{�Ì�xnln�1� ¹mº | �1��{�l�È�{�È � ���1¿��z | ���1¿�l�È�Ç��Q»��1� | lnzqzoÊols{ ¹ { | � º | Èº �1¿�Ç�{�� ~ Ç�{�È�Êol | ¹ ½
Ó
wmw�lnx ¹mº È�Ç8Ó4½ � �S��{�lnÇ�z ¹ {�È » º �1� | � º�Õ Ë ¹ { | ldÈmyQÇ�{�y�� Õ zowmlsy�� º | ú�È~ y º È�Ç�� º y�Ó�w�w�lnx ¹�º È�Ç�ÓN½ � � ¹�º | �1��y º �1��zÊ º | ¹ {�½�¾:È ~ zq{�È8l�È ¹ ln{�yq{ Õ � � º�Õ | {�Ö | È��yQ{�È�zqls{ | {�È�Êoln{ ¹ { |
Ô ln{�xn{�Ë ¹ ls{o� º | Ó
w�� | wB{�lnz º ÈmÇ�� º yQÇ�{�Ê�È����xnz�Ê º | ¹ {�È�½¾���È�zQ{HÈKyqzQ{���{HÈ�	 Èº |�õ È�zqyQ�1��{�l ¹�º ÈmÇ�{�ÈHËt{�l�È�{�È yQÖB{���ln{�xnxn{�ÈûÍ�ÖB{ | ��z ~�| ��È�� º Ê}{�È ¹ {HÈH½ � x È��zQzq{ | l�È ¹ ln{�yq{ Õ � � º�ÕyQzq{���{�È�	 Èº |�Ô ln{�xnw�x ~ �1¿�� ¹ {�ÈHË ¹ ln{�� º � ����¿�z | ���1¿�l�È�ÇûÇ�{�	 Èº � | z8�B��wB{�ÈHËow�lnySyq���mxsln{�Ì�xnls�1� ¹ ls{�ú È~ y º È�Ç Ç�{�	 º È ¹ {�ÈÊ º | ¹ {�½oÆ º | �1��x�� º 	�{�È ¹ ln{�yQ{�y � � ºmÕ {�y Î Êols{öw�{ | {�lnzQy�l�È�¾ò��Ö�lnzQ{�x���½ ��½��öw�{�yQ�1� | ln{�wB{�È�Ï Ä { | ��È�yq���B� º xnln�1��z ¹ {�È» º �1��Ö |Q~ ��{�Ì�½ � ��y Õ ��È���ln{ | Ç º z�yqls{���z�lnyQz:Ë ¹ ��Ì ¹ { | Ç | È~ Ì�zQ{4¼V{�lnx ¹ ln{�yq{�y � � º�Õ {�y�È º | ¹�º | �1��x�� º 	�{HÈKÊ}{ | ¹ {�È
ÕSº Ì�zQ{�Ë�ÊY{�lsxu��ls{ Õ xnln����	 | Èº �8{�l�È�{�	®��xnyQ�1��{ õ È�zQyq�1��{�l ¹�º È�Ç�Ç�{�z |Q~�� {�ÈöÊ º | ¹ {�½



Ó�w�w�lnx ¹�º È�Ç4ÓN½U×mê�» º yQy Õ �ÉÈ
�ÉÓDÈ ~ Õ ��xnlë{}ì8ú�È~ y º ÈmÇ

+On(B,C)
+On(A,B)

A

B

C

Startsituation: Zielsituation:

+Clear(C)

B C

A

+On(A,B)
+On(B,T)
+On(C,T)
+Clear(A)

Ó�w�w�lnx ¹�º È�Ç4ÓN½! mêJ� |Q~ w�xn{ Õ yqzQ{�xnx º È�Ç Ä ~ È � {�lnyQÖ�ln{�x��



Ó
wmw�lnx ¹mº È�Ç4ÓN½ ��� ê � {�lnyQÖ�ln{�x+�òì ÷ {���xn{�È�zQyQ�1��{�l ¹mº È�Ç

Ó
w�w�lnx ¹�º ÈmÇNÓ4½ �B� ê � {�lsyqÖ�ln{�x+��ì õ�| yQzq{ Ô ln{�xnw�x ~ ��¿�� ¹ {



Ó
wmw�lnx ¹mº È�Ç4ÓN½ � �mê � {�lnyQÖ�ln{�x�� ìOú�È~ y º È�Ç

Ó�w�w�lnx ¹�º È�Ç4ÓN½ � �mê � {�lsyqÖ�ln{�xF�òìx�
lny º ��xnlnyQlnyQ{ | º È�Ç ¹ {�y
» º �1� | � º�Õ {�y



_ `#a ê�`cb "

ó # û ö õ$#&%üø û %

Ó�È ¹ ln{�yq{ | »�zq{�xnxs{ Õ È~ �1��zQ{�ln�1�S��xnxn{�È ¹ {�Èm{�È ¹ ��Èm¿�{�ÈHË ¹ ln{ Õ l | Ê È��� | {�È ¹S¹ { | í Õ Ö�xn{ Õ {HÈ�z1��zql ~ È�y'� º È ¹ Æ ~ ¿ º�Õ {�È(�
z���zQl ~ ÈmyQÖ�����yQ{ ¹ ls{�yQ{ | Ó | wB{�lnz Õ lnz*)���z º È ¹ ¼���z}� º | »�{�lnzQ{ Ç�{�yqz���È ¹ {�È�����wB{�ÈHË°� |Q~ 	�½4� ½°� ½+) ln����zq{ | Ë6� Èº | Ç�{�È�V� º x ~ ¿���z º È ¹ ��xnxs{HÈ �lsz1� | w�{�lnzq{ | È º È ¹ ��lsÊolny ¹ { | Ó | wB{�lnzQyqÇ | º Ö�ÖB{ õ ��ÖB{ | zq{�È�y-,�yqzQ{ Õ {�½
í�È�w�{�y ~ È ¹ { | {�Ç�{���z Õ {�l�È�Æ���Èm¿�� º �1�û��È � � | wB� | ��Æ�{�xnxn{�ÈHË��}� | lnyQzql���È�{x� | {�yQyq{�ËV� ~ xnÇ�{ | � ~ �1�HËL��{ | �ö¾�{�zQz.�È���¿�{ | ËV�
{���z ~�| � º È�l ~ ��Ë/) {�l�È���� | ¹ � | È��Ç�{ | Ë�� Èº | Ç�{�È0)
��� Õ {�x®Ë � { | È�{ | »��1��l | ÖHËV� ~ xsÇ�{ |�� ���1��{�Ë�Ó
x ¹ ~ Ä ~ È� ��ÈmÇ�{�È��m{�l Õ Ë�¼o� ~ Õ ��y � l | � º È ¹ ����� � ~ x1	1½

�%�
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¨ � �� %�aª ��½ � x>,�zQ��{ º È ¹ � ½B��{�x ~ y ~ ½�ÓDÈSÓ�È���x>,�yqlny ~ 	t»Å{ � | ����¼V{��1�JÈ�l�å º {�y?	 ~�| ��¼ ~ z���xnx@,��QÍ | ¹ { | { ¹�A ~ È�xnl�È�{ � |�Vx���È¸È�{ | ½ Ó º y:ê��CB ��ED�D1�GF ã�� �4�3¯ Ð �IH �/ã HJD B�ã �GHJF�� ã ��K�L�� ã ¯ID B D ã �EDS� ãNMò�
� K@� ãJã F ã��PORQ �SHJD�·T� Ëu»�{�lnzQ{�ê� � ì �  �Ë �  G B��½
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