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���0í�íwv�÷�ú�ü0é¬ú�ÿKì ÷Êê�í�÷Êë�ôpí�é¬ô�ü�ú6í�ë��_é¬ÿKë�û�éUè^��÷Êé]í�þÊë�ô0øF÷�õyögþÊë'í6ë'õ{��ö'ú�÷�ÿ(ê�ì�ë'êBé]ì�í�÷Êé¬ú�ö�ì�é¾÷nôE�'ë�þ¼�'é¬ü r
� ë�úwv�ë'ì�í�é¬ô(íwv�é/ÿKë�ôSí�éÀ�Hí�ü�é¬ú�ÿKì ÷Êê�í�÷�ë�ô��ou"é=ü�é]ì ÷¼�'éÀû�ë'ì�é/öW��ú�í�ì ö'ÿKíyÿcv�ö�ì ö'ÿKí�é]ìk÷�ú�í�÷�ÿ]úgþsÿ]ö'þ�þ�é¬ü�ë%í[÷)öwñ`î_í ÿ
ë'õuíwv0é�ÿKë�ôSí�éÀ�Hí/õ`ì�ë�û ö�ú�é]íÀë'õj��ö'ú�÷�ÿ=ê�ì ë'ê_é]ì í�÷Êé¬ú r¶� v�÷�ú�ü0é]ì ÷¼��ö�í�÷Êë�ôý÷nú�ü0ë�ô0é}u%÷�íwvýü0ë�û�ö'÷�ô0ç�ú�êBé¬ÿ]÷���ÿ
ë%í[÷)öwñ`îDðïø:ù¼öÀí°�Xu�v�÷�ÿ°vpí�öWé'é¯ú�é��'é]ì ö'þ}ê�ì�ëHü���ÿKí@ê�ì�é¬ü�÷nÿ]ö�í�é¬ú�ö'ú�ê�ì�é¬ÿKë�ô�ü�÷Êí�÷�ë�ô�ú r æ/ú�íwv0é�éÀ�0÷�ú�í�é¬ô�ÿKé(ë'õ
ö'ôÔö'ú�êBé¬ÿKí�÷�ú"í�é¬ú�í�é¬ü��Sù¾ö'ô0ë'íwv0é]ì�ê�ì�ëDü#��ÿKíyê�ì é¬ü�÷�ÿ]ö�í�é��:u é�ÿ]ö'ô�����÷�þ�ü¯ö'ôÔöW��ú�í�ì ö'ÿKí�÷�ë�ô�v�÷Êé]ì ö�ìkÿcvSù(ë'õ
ö'ú�êBé¬ÿKí�ú rK� v�é 365�7?8^7X; ÷�ô�í�é]ì ê�ì�é]í�é]ìyÿ]ö'ô(ê�ì ë`�'é=íwv0é%éÀ�0÷�ú�í�é¬ô�ÿKéÀë'õjö�ÿKé]ì�í�ö'÷�ô¾ö'ú�êBé¬ÿKíÎ�Sù�é���ö'þs��ö�í�÷Êë�ô
ë'õ+íwv0é�ø�÷¼�'é¬ôýö'ú�ê_é¬ÿKí%ìc��þÊé¬ú�ö'ô�üýíwv0é@ê�ì�é¬ÿKë�ô�ü�÷Êí�÷Êë�ô�ö'þBê�ì ëHü#��ÿKí"ê�ì�é¬ü�÷�ÿ]ö�í�é¬ú r
� ë�é��Uö'þ'��ö�í�é}öyê�ì�ëDü#��ÿKíBê�ì é¬ü�÷�ÿ]ö�í�é��Uíwv0é 365�798:7<; ÷�ôSí�é]ì�ê�ì�é]í�é]ì-úw�)��û�÷�í�ú_ö�èI�0é]ì ù%í�ë�íwv0é @�B�C?8E8`FIC98EH
ú�ùDú�í�é¬û]��u�v�é]ì�é íwv�é"ÿ��0ì ì�é¬ô�íuÿKë�ôSí�éÀ�Hí¥÷�ú-ì�é]ê�ì é¬ú�é¬ô�í�é¬üN��ú ÷�ô0ø�`�a#�4� � þsú�é]é%åHé¬ÿKí�÷Êë�ô �oÿ°r `�a#�4� � ü0ëSé¬ú
ô0ë'í ë�ô�þÊù[ì�é]íw�0ì ô(íwv0é���ö'þs�0éÀë'õeíwv0éÀú�ê_é¬ÿ]÷¼��é¬ü�ê�ì�ë'êBé]ì�íºù����0í}ö'þnú�ë6ö6ú�é]í ë'õ ��
 å�ô0ëHü�é¬ú��Eu�v�ë�ú�éÀÿ��0ì�ç
ì�é¬ôSí%þ�öW�Bé¬þ�÷�ô�ø�ì é]ê�ì�é¬ú�é¬ôSí�ú�íwv�÷nú�ê�ì�ë'êBé]ì�íºù r¦� v0é¬ú�é ��
 å�ô0ëDü0é¬úÀö�ì�é�ÿKë�þ�þÊé¬ÿKí�é¬ügü#�0ìk÷�ô0ø[íwv0é�ê�ì ëSë'õuë'õ
íwv0é6ê�ì�é¬ÿKë�ô�ü�÷�í�÷Êë�ô�ú�ë'õ¥ö¯ê�ì�é]õ`é]ì�é¬ô�ÿKé6ìc��þÊé r æ¼úw��ÿ]ÿKé¬ú�ú�õn��þ-é��Uö'þ'��ö�í�÷Êë�ôýë'õ ö(ê�ì é]õ{é]ì�é¬ô�ÿKé�ìc��þ�é�ì�é¬úw��þ�í�ú
÷�ô<ì�é]íw�0ì ô�÷�ô0øzíwv�é¯ê�ì é]õ{é]ì�ì é¬ü<ë'êBé]ì ö�í�÷�ë�ô<ö'þÊë�ô�ø�uÀ÷Êíwv<öÌÿKë�þ�þ�é¬ÿKí�÷Êë�ôdë'õ ��
 å<ô0ëHü�é¬ú6�w��ú�í�÷Êõ`ùD÷�ô0øF÷�í�ú
ú�é¬þÊé¬ÿKí�÷�ë�ô rK� v0é¬ú�é�ô�ëHü0é¬ú%ö�ì�é~��ú�é¬ü�í�ë¯ø'é¬ô0é]ì ö�í�é�ö(úw���¯ÿ]÷Êé¬ôSí�ì ö�í�÷Êë�ô�ö'þÊé@õ{ë'ì%íwv0é�ü0é¬ÿ]÷�ú ÷Êë�ô r
� v0éÔê�ì�é]õ{é]ì é¬ô�ÿKéÔìc��þÊé¬ú[õ`ë'ì(ö'þ�þyí�ö'úwéHú¯ÿKë�ô�ÿKé]ì ô�÷�ô�ø4ö4ú�÷�ô0ø�þ�é�ÿKë�ô�ÿKé]ê�íw��ö'þ�ë��:��é¬ÿKí¯ö�ì ézÿKë�þ�þÊé¬ÿKí�é¬ü ÷nô
öýì°��þÊé(ú�é]í�ö'ô�ü�ú�í�ë'ì�é¬ü<÷nô4íwv0é�éHô0ëGu%þÊé¬ü0ø'é���ö'ú�é¾ö'ú�ê�ö�ì í�ë'õ�íwv0é¯ë��:��é¬ÿKí���ú[ú�êBé¬ÿ]÷��_ÿ]ö�í�÷Êë�ô r �Àú�é(ë'õ
÷�ô#v�é]ì ÷Êí�ö'ô�ÿKé"ö'ô�ü6ö�ø'ø'ì é]ø�ö�í�÷Êë�ô�u%÷Êíwv�÷�ô�íwv0é"ë��:��é¬ÿKí·û�ëHü�é¬þEé'é]é]ê�úuíwv�é ìc��þÊé ú�é]í�ú·ö'úuú�û(ö'þ�þSö'ú+êBë�ú�ú�÷s��þÊé r
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æ�ìc��þÊé�ú�é]í%÷�ú�í�ì ö'ô�ú�û�÷Êí�í�é¬üzí�ë�íwv0é 3{5£7?8^7X; ú�ùHú�í�é¬û�ö'ú/ú�ëSë�ôzö'ú%íwv0é�ì�é¬ú�êBé¬ÿKí�÷¼�'é�ë��:��é¬ÿKí��Bé¬ÿKë�û�é¬ú
ê�ö�ì�í=ë'õ íwv0é�ú�ë�õ`ö�ì=ø'é¬ô0é]ì ö�í�é¬ü�ú�ë�þs�0í�÷Êë�ô r æÀú@û�ë�ú�í/ì°��þÊé¬ú=ö�ì�é�ö�ê�ê�þ�÷nÿ]öW��þÊé�ë�ô�þÊùýõ`ë'ì=öÔú ÷�ô0ø�þÊé6í�ö'úéa�
íwv0é]ù(ö�ì é=ô�ë'í"é���ö'þs��ö�í�é¬ü�û�ë'ì é/íwv�ö'ô¯ë�ô�ÿKé=ü��0ì ÷�ô0ø6ö�ÿKë�ô)��øo�0ì ö�í�÷Êë�ô¾ê�ì ëHÿKé¬ú�úQ�^��ô�þÊé¬ú�ú���ö'ÿwéHí�ì ö'ÿwéD÷�ô0ø
õ`ë'ì ÿKé¬ú�ì�é]í�ìkö'ÿKí�÷Êë�ôÔë'õuê�ì ÷Êë'ì�ü�é¬ÿ]÷�ú�÷Êë�ô�ú r
t ì é]õ{é]ì�é¬ô�ÿKé�ìc��þÊé¬ú�ö�ì é~��ú�é¬üýö'úÀö�v0éQ�0ìk÷�ú�í�÷�ÿ/õ`ë'ì%ö�þÊëDÿ]ö'þeë'ê�í�÷�û(÷¼ê¬ö�í�÷Êë�ô r¶� v0é]ù¾ö�ì é�ô0ë'í%÷�ôSí�é¬ô�ü0é¬ü�í�ë
÷�ô�ÿKì é¬ö'ú�é íwv�é"ú�êBé]é¬ü6ë'õ�íwv0éyÿKë�ô:��øo��ì ö�í�÷Êë�ô�ê�ì�ëDÿKé¬ú�ú<���0í+íwv0éÎè^��ö'þ�÷�í�ù@ë'õ�÷�í�ú-ú�ë�þ'�0í�÷Êë�ô rX� ë=é¬ô�úw��ì�é}íwv�÷nú
è^��ö'þ�÷Êíºù��Píwv0é"ü0é¬ÿ]÷�ú�÷�ë�ô@ì ö�í�÷Êë�ô�ö'þ�é¬úeì�é]í�ì ÷Êé��'é¬ü�ü#�0ìk÷�ô0ø�ö 3{5£7?8^7X; ê�ì�ëHë'õDö�ì é}ÿKë�ô�í�÷nôI�0ëo��ú�þÊù@û�ë�ô�÷Êí�ë'ì é¬ü
�Hù¼`Ua#�2� � r æ/úyú�ëSë�ô¾ö'úyúw��ÿ°v¯ö{���ú�í�÷���ÿ]ö�í�÷Êë�ô �Bé¬ÿKë�û�é¬úy÷�ôE��ö'þ�÷�ü9��íwv0é=ÿKë�ô�ÿKé]ì ô�÷�ô�ø6ü0é¬ÿ]÷�ú ÷Êë�ô(ÿ]ö'ôU�Bé
ì�é��D÷�ú�é¬ü r æ/úÀíwv0é6�w��ú�í�÷��_ÿ]ö�í�÷Êë�ôýë�ô�þ�ù¾ì é]ê�ì�é¬ú�é¬ôSí�ú=ö(ú�÷�ô�ø�þÊé�ëo�0íÀë'õ¥êBë�ú�ú�÷¼��þ�ù¯û�ö'ôSùýü�÷��Bé]ì�é¬ôSí%ê�ì�ëHë'õsú
õ`ë'ìyö6ê�ì�é]õ`é]ì�é¬ô�ÿKé@ú�é¬þ�é¬ÿKí�÷Êë�ô��^u é���ì ú�í í�ì�ù(í�ë��_ô�ü¯ö'ô�ë'íwv0é]ìyê�ì�ëHë'õ9�Sù(ì�éKçTé��Uö'þ'��ö�í�÷�ô0ø�íwv0é/ê�ì�é��D÷Êëo��ú�þÊù
��ú�é¬üýê�ì�é]õ`é]ì�é¬ô�ÿKé�ìc��þÊé r �=ô�þÊù¯÷Êõ+íwv�÷�ú%ö�í�í�é¬û�ê�í%õsö'÷�þ�úQ�)u é6ì�é]í�ì ö'ÿKí%íwv�é�ü0é¬ÿ]÷�ú�÷�ë�ôýö'ô�üýú�é¬þ�é¬ÿKíÀö'ô0ë'íwv0é]ì
ë'êBé]ì ö�í�÷Êë�ôýö'ÿ]ÿKë'ìkü�÷�ô0ø�í�ë�íwv�é�é��Uö'þ'��ö�í�÷Êë�ôÔë'õ+íwv0é�ê�ì é]õ{é]ì�é¬ô�ÿKé@ìc��þÊé¬ú6��ú ÷�ô0ø[íwv0é�ÿ��0ì�ì é¬ô�í�ÿKë�ôSí�éÀ�Hí r
��õÀê�ö�ì í�ë'õ/ö4ÿKë�ô)��øo�0ì ö�í�÷Êë�ô ê�ì�ëDÿKé¬ú�ú�÷�ú�ü0ë�ô�é]�Sù öØv^��û�ö'ô éÀ�Dê_é]ì í��Îv0é]uÀ÷�þ�þyö'þ�ú�ëØv�ö`�'éýí�ë4ø�÷¼�'é
ì ö�í�÷Êë�ô�ö'þÊé¬ú�õ{ë'ì�v�÷�ú�ü0é¬ÿ]÷�ú ÷Êë�ô�ú r ��ô�ú�í�é¬ö'üdë'õ%éÀ�Dê�þ�÷�ÿ]÷Êí�þ�ùgé¬ô^��û�é]ìkö�í�÷�ô0øgê�ì ÷Êë'ì[ü0é¬ÿ]÷�ú�÷�ë�ô�ú�ë'ì�öÌú�é]í[ë'õ
��
 å ô0ëDü0é¬ú��yíwv0éýéÀ�DêBé]ì�í(ÿ]ö'ôXü0é¬ú�ÿKì ÷s�_éÔíwv�÷�ú�ì ö�í�÷Êë�ô�ö'þÊéz÷�ô ö�û���ÿ°vhû�ë'ì�ézöW��ú�í�ìkö'ÿKí uyö¬ù=��ú�÷nô0ø
ê�ì�ëDü#��ÿKí/ê�ì�é¬ü�÷�ÿ]ö�í�é¬ú�þTåDÿcv�÷Êì�ê9� � î'î �oÿ°r�� v�é�í�ìkö'ô�ú�þ�ö�í�÷Êë�ôgë'õyúw��ÿ°vpö�ì ö�í�÷Êë�ô�ö'þÊé�÷�ôSí�ëýöÔú�é]í@ë'õ ��
 å
ô0ëDü0é¬ú�÷�ú�ë�ô�ÿKéÔö�ø�ö'÷�ô ü0ë�ô0éU�Sù4íwv�é 3{5£7?8^7X; ÷�ôSí�é]ì�ê�ì�é]í�é]ì r ��í�÷�ú�ö'þ�ú�ëgê_ë�ú ú�÷¼��þÊé(í�ëgí�ìkö'ô�ú�õ`ë'ì û ö
ì ö�í�÷Êë�ô�ö'þÊé@ø�÷¼�'é¬ô��Hù¾íwv0é�éÀ�Dê_é]ì í�÷�ô�í�ë¯ö�ê�ì�é]õ`é]ì�é¬ô�ÿKé�ì°��þÊé rK� v�÷núyê�ì�ë`�D÷�ü0é¬ú�ö'ôzé¬ö'ú�ùÔö'ô�üýü�÷�ì�é¬ÿKí6u"ö3ù
õ`ë'ìÀíwv0é[ö'ÿ�è^��÷�ú�÷Êí�÷�ë�ôÔë'õ}ö'ü�ü�÷�í�÷Êë�ô�ö'þ?v�éQ�0ì ÷�ú�í�÷nÿzéHô0ëGu%þÊé¬ü0ø'é���u�v�÷nÿcvgÿKëo��þ�ü��Bé�ü�÷Ê�¯ÿ���þ�í�í�ë¾õ`ë'ì û�ö'þn÷¼ê]é
ë'íwv0é]ìwuÀ÷�ú�é r
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åHí�ì ö�í�é]ø�÷nÿ]éHô�ë`u%þÊé¬ü�ø'éýöW�_ëo��í�íwv0éý÷�û�êBë'ì�í�ö'ô�ÿKéÔë'õ���ô�ú�ë�þ¼�'é¬ü úw�#��ê�ì�ë���þ�é¬û�ú6ö'ô�ü íwv0éýë'ì ü�é]ì�íwv0é]ù
ö�ì�é�í�ë��Bé�ì�é¬ü#��ÿKé¬üz÷�ô���÷�ú�é¬ô�ÿ]ö�ê�úw��þ�ö�í�é¬üF÷�ô�÷�ý^ëWí�öïí]þ��NM��ôSí�é]ìQ� � î'î �`ÿ°r{� ë¯÷nô�ÿKì�é¬ö'ú�é�b�éÀ�D÷¼��÷�þ�÷Êíºù��Híwv�é
ú�éQè^�0é¬ô�ÿKé�ë'õ%êav�ö'ú�é¬ú[÷�ú[ô0ë'í�ú�í�ö�í�÷�ÿ]ö'þ�þ�ù�ê�ì�é¬ü�éÀ��ô0é¬ü��j���0í[÷�ô�ü�÷¼�H÷nü#��ö'þ�þÊùgü0é]í�é]ì û�÷nô0é¬ü<ü��0ì ÷�ô0øFé¬ö'ÿcv
ÿKë�ô:��øo��ì ö�í�÷Êë�ô<ê�ì�ëDÿKé¬ú�ú r�� v�é]ì�é]õ{ë'ì é��+é¬ö'ÿ°vdê�v�ö'ú�éUv�ö'ú�í�ëgê�ì�ëG�H÷nü0é¯ö'ü�ü�÷Êí�÷Êë�ô�ö'þ éDô0ëGu%þÊé¬ü0ø'é¾öW�_ëo��í
íwv0é/ÿKë�ô�ü�÷Êí�÷Êë�ô�ú¥íwv�ö�íÎu%÷�þ�þDí�é]ìkû�÷�ô�ö�í�é/ë'ì"úc��ú�êBé¬ô�ü�íwv0é/ÿ��0ì�ì�é¬ôSí}êav�ö'ú�éÀö'ô�ü(úu%÷�í�ÿcv¯í�ë�ö'ô0ë'íwv�é]ì ë�ô0é r
� v�÷nú�éDô0ëGu%þÊé¬ü0ø'é�÷núyéÀ�Hê�ì é¬ú�ú�é¬ü���ú ÷�ô0ø�ñcóWõaînðºóWùXðïø^ùsöïí�íwv�ö�í%ö�ì�é�ÿKë�ô�ú�í�ìc��ÿKí�é¬üý÷�ôzö�ú�÷�û�÷�þn÷�ö�ì�uyö¬ùýþn÷¼é'é
íwv0é@ê�ì é]õ{é]ì�é¬ô�ÿKé�ìc��þÊé¬ú�ü�é¬ú�ÿKì ÷¼�Bé¬ü�öW�Bë`�'é r
��ô�ú�í�é¬ö'ü ë'õ�ö�ê�ì�é]õ`é]ì�ì�é¬ü ë'êBé]ì ö�í�÷�ë�ô��yíwv0ézé���ö'þs��ö�í�÷Êë�ô ë'õ@ÿKë�ô�í�ì�ë�þÀìc��þ�é¬ú�ì�é]íw�0ì ô�ú�íwv0éýêav�ö'ú�éýíwv�ö�í
úwv0ëo��þ�ü �Béz��ú�é¬ü�ô0éÀ�Dí r æÀúyíwv�é=ü�é¬ÿ]÷�ú�÷Êë�ôUu�v�÷nÿcv¯ê�v�ö'ú�é=í�ë[õ{ë�þnþÊë`u�ü0ëHé¬ú�ô0ë'íyë�ô�þÊù(ü�é]ê_é¬ô�ü(ë�ô�ê�ì ë'ê0ç
é]ì�í�÷Êé¬ú(ë'õ=íwv0éFú�ë�õ`ö�ì�ü0é��'é¬þÊë'êBé¬ü ú�ë�þ'�0í�÷Êë�ô/����í(ö'þ�ú�ë4ë�ô íwv0é�v�÷�ú�í�ë'ì�ù ö'ô�ü ÿ���ì�ì�é¬ôSí(ú�í�ö�í�ézë'õ@íwv�é
ÿKë�ô:��øo��ì ö�í�÷Êë�ô¾ê�ì�ëDÿKé¬ú�ú"÷Êí�ú�é¬þÊõ��Síwv�é/ê�ì�ëHü���ÿKí}ê�ì é¬ü�÷�ÿ]ö�í�é¬úyö�ì�é@ô0ë'íyúw���¯ÿ]÷Êé¬ôSí"í�ë�éÀ�Dê�ì�é¬ú ú"ö'þnþ�êBë�ú�ú�÷s��þÊé
ÿKë�ô�ü�÷�í�÷Êë�ô�ú rX� v0é]ì�é]õ`ë'ì�é��'ö'ü�ü�÷Êí�÷�ë�ô�ö'þ�÷�ðºóQñïöïí°íj÷aðöcûWòôñcë�î[öÀí�v�öQ�'é¦�Bé]é¬ô[÷�ôE�'é¬ôSí�é¬ü��'íwv�ö�í·ü0é¬ú ÿKì ÷¼�Bé}ê�ì ë'ê0ç
é]ì�í�÷Êé¬úuë'õ_íwv0é�ÿKë�ô:��øo�0ì ö�í�÷Êë�ô[ê�ì ëHÿKé¬ú�ú}þ�÷¼é'é�ö}v�÷�ú�í�ë'ì ù�ë'õa��ú�é¬ü[ê�v�ö'ú�é¬úQ��ÿ��0ì�ì�é¬ôSí�þÊù6ë'ê_é¬ô�úc�)��ê�ì�ë���þÊé¬û�ú
ö'ô�ü]éDô0ëGu%ôÔ÷�ô�ÿKë�ô�ú ÷�ú�í�é¬ô�ÿ]÷Êé¬ú r
ó ë�ôSí�ì�ë�þuìc��þ�é¬ú=íwv�ö�í�ö�ì�é�ö'ú�ú�ëDÿ]÷�ö�í�é¬ü uÀ÷ÊíwvpöÔÿKé]ì�í�ö'÷�ôÌê�v�ö'ú�é�ì�é¬û�ö'÷�ô���ö'þ�÷�üÌö'ú�þÊë�ô�øýö'ú@íwv�÷�ú/ê�v�ö'ú�é
÷�ú�ô0ë'í%í�é]ì û�÷�ô�ö�í�é¬üzö'ô�üÔì�é¬ú�÷nü0ézu%÷Êíwv�÷�ô¾íwv0é�ìc��þÊéz��ö'ú�é�ë'õ-íwv0é 365�798:7<; ú�ùDú�í�é¬û ü#�0ìk÷�ô0ø[íwv�÷�úyí�÷�û�é r
òK��ö'þs��ö�í�é¬üFö�õ{í�é]ì/é¬ö'ÿcvgÿKë�ô:��øo��ì ö�í�÷Êë�ôzú�í�é]ê9��íwv0é�ÿKë�ô�í�ì�ë�þ-ìc��þ�é¬ú¦u ë'ìwéýö'úÀö�í�ì ÷�ø'ø'é]ì%õ`ë'ì%íwv0é�ÿcv�ö'ô0ø'é
ë'õ_íwv0é�ö'ÿKí�÷¼�'é�ê�v�ö'ú�é r æÀú·íwv�é�ÿcv0ë�÷�ÿKé�ë'õeö=ê�v�ö'ú�é�ü0ëSé¬ú}ô0ë'í¥÷�û�û�é¬ü�÷�ö�í�é¬þÊù�ö%�Bé¬ÿKí}íwv0é�ú�ë�þs�0í�÷Êë�ô���ô�ü0é]ì
ü0é��'é¬þÊë'êBé¬û�é¬ôSí[÷Êí6÷�ú�ô0ë'í�ì�é]ê�ì�é¬ú�é¬ô�í�é¬ü ÷�ô `�a��2� � r�� v^��ú��uíwv0é¾é��Uö'þs��ö�í�÷Êë�ô�ë'õ%íwv0é¾ÿKë�ôSí�ì�ë�þ"ìc��þ�é¬ú
ü0ëHé¬ú�ô0ë'í{v�ö`�'é�í�ë(ü�é¬þ�÷¼�'é]ìX�w��ú�í�÷Êõ`ùH÷nô0ø ��
 å�ô�ëHü0é¬ú r

¡£¢�¤¦¥'§�¨n©Eª�«¬£¡�¢�¤6¥�®o¯°¥[±`²°³X´¶µ9¨w·I¬*«�¨<¸wª�«�¡a¨º¹�«·I»¼·%½g¢I¾À¿¬n¨cÁD¿{¹Q·^Â�¤<©`©:ÃÄ»'Åº¹�¬_»'ª�·E¿�´�Æz¹�»�¿c¨w«º¿ÃÇ¹QÈ�¬n¨c«·



�IL

O P ] �\[w�^] �¶���£ÍÎ�£Ëw��� P ���$NN�¶�

æ/úyéÀ�Hê�þnö'÷�ô0é¬ü��_é]õ`ë'ì�é��0ëo�0ì6��ö'ú�é@ö�ì ÿcv�÷�í�é¬ÿKíw�0ì�é�ö'ô�ü¾íwv0é@í�u ë�ê�ì ë'í�ë'í�ùHê�÷�ÿ]ö'þ!ö�ê�ê�þ�÷�ÿ]ö�í�÷Êë�ô�ú"û�öWé'ég��ú�é
ë'õyö'ôpë��:��é¬ÿKí�çTë'ì ÷Êé¬ôSí�é¬ü�é¬ôI�H÷�ì�ë�ô�û�é¬ôSí@õ{ë'ì@íwv�é�ê�ì�ë���þ�é¬û ú�ë�þ¼�'é]ì�ö'ú}u"é¬þ�þ·ö'ú�ë'õ"ö'ô 3{5£7?8^7X; ÷�ô�í�é]ì�ç
ê�ì�é]í�é]ì=ö'ú/ö'ôzé¬ô0ø�÷nô0é�õ`ë'ì%é��¯ÿ]÷�é¬ô�í/ìc��þÊé�é��Uö'þs��ö�í�÷Êë�ô r{� v0é�þ�ö'ú�í/ú�é¬ÿKí�÷Êë�ôFéÀ�Hê�þnö'÷�ô0é¬ü�v0ëGu9íwv�é¬ú�é6í�u ë
ö�ê�ê�þn÷�ÿ]ö�í�÷Êë�ô�ú��Kx�y 368EC?|��	����� ö'ô�üâ�w� C9� �X��ú�é�ì°��þÊé�é���ö'þs��ö�í�÷Êë�ô�í�ëFú�êBé]é¬üDç[�0ê�ê�ì�ë���þÊé¬û ú�ë�þ¼�H÷nô0ø
ë'ì�í�ë(÷nô�ÿKì�é¬ö'ú�é@íwv0é�èI��ö'þn÷Êí�ù¾ë'õ-íwv�é�ú�ë�þs�0í�÷�ë�ô r
��ôýíwv�÷�úÀú�é¬ÿKí�÷Êë�ô�u"é~u%÷�þnþ!ü0é¬ú�ÿKì ÷s�_é@íwv�é�ÿKë�û�ûd��ô�÷nÿ]ö�í�÷Êë�ô�ú%ú�í�ìc��ÿKíw�0ì�é6ë'õ·íwv0éN��ô�ü0é]ì þ�ùH÷�ô�ø[ÿKë�û���÷�ô�é¬ü
@�BDC98E8GFEC98IH ç 3{5£7?8^7X; ú�ùHú�í�é¬û�÷nô�û�ë'ì�é�ü0é]í�ö'÷�þ r � éæu%÷�þ�þ¥ê�ì�é¬ú�é¬ôSí�ö'ôdëG�'é]ìw�H÷�é�u ë'õ%íwv0é¾ú�ùHú�í�é¬û
ÿKë�û�êBë�ô0é¬ôSí�ú�ö'ô�üÔéÀ�Dê�þ�ö'÷nô]v0ë`u ì°��þÊé=é��Uö'þ'��ö�í�÷Êë�ôý÷�ú�ü�ë�ô0é�÷�ô�íwv0é�ÿKë�ôSí�éÀ�DíÀë'õ+ê�ì�ë���þ�é¬û ú�ë�þ¼�D÷�ô0ø r

QM�s� R@�4�S;(7%To�,UV;XWY;��Ì�Z;(;µ�\[^]_A�`(`ba.A�`(cS���&dfehgji�`(i�k

� v0é 365�7?8^7X; ÷�ôSí�é]ì�ê�ì�é]í�é]ì@÷�ú/ö'ôgéÀ�Hí�é]ì ô�ö'þjéHô0ëGu%þÊé¬ü0ø'é[ú�ëo�0ìkÿKé�õ`ë'ì @�BDC98E8`FIC98IH r �ºí=ÿ]ö'ôS�Bé�ú�é]é¬ô
ö'ú�ö�éD÷�ô�ü�ë'õ%ú�é]ìw�'é]ì�íwv�ö�í[÷�ú�ë�ô�þÊùpö'ÿKí�÷¼�Uö�í�é¬ü ë�ô<ì�éQè^�0é¬ú�íd�Sùpíwv�é @�BDC98I8`FEC?8EH ÿ]þn÷Êé¬ô�íæþ`ê�ì�ë���þ�é¬û
ú�ë�þ¼�'é]ì ÿ°r åDë(õsö�ì/íwv�÷�úÀ÷nú���v�ë`u"é��'é]ìQ�!ô0ë'í=ö¯ì é¬ö'þ-ÿ]þ�÷�é¬ô�í�IUú�é]ìc�'é]ì=ö�ìkÿcv�÷Êí�é¬ÿKíw��ì�é��!ö'ú/íwv0é]ì�é[ÿ]ö'ôS�_é6ë�ô�þÊù
ë�ô0é�ÿ]þn÷Êé¬ô�íÀö�í%ö�í�÷�û�é r ��ôýö'ü�ü�÷Êí�÷�ë�ô��0íwv0é�ú�ë�ç�ÿ]ö'þnþÊé¬ü 3{5£7?8^7X; ú�é]ìw�'é]ìÀÿ]ö'ôgúw�)��û(÷Êí6èI�0é]ìk÷Êé¬ú6��ö'ÿcé¾í�ë
íwv0é @�BDC98E8`FIC98IH ú�ùHú�í�é¬û rz� vI��úQ�_ü#��ì ÷�ô0ø(öæè^�0é]ì�ùz÷nú%ê�ì ëHÿKé¬ú�ú�é¬ü��Hù 3{5£7?8^7X; � @�BDC98I8`FEC?8EH ÷�ú=ö
éD÷�ô�üÌë'õyú�é]ìw�'é]ì�õ`ë'ì6÷nô0õ{ë'ìkû�ö�í�÷Êë�ôpöW�Bëo�0í@íwv0é(ÿ���ì�ì�é¬ôSí�ú�í�ö�í�é(ë'õyíwv0é�ê�ì�ë���þÊé¬û ú�ë�þs�H÷�ô�ø¾ê�ì�ëHÿKé¬ú ú@õ{ë'ì
365�7?8^7X; �Hö'ô(éÀ�Dí�é¬ô�ü0é¬ü¾éÀ�Dí�é]ì ô�ö'þ_ü�ö�í�öW��ö'ú�é/õ{ë'ì"õsö'ÿKí�ú rK� v0éÀê_ë�ú ú�÷¼��÷�þn÷Êí�ù�ë'õ<èI�0é]ìk÷Êé¬ú¥õ`ì�ë�û 3{5£7?8^7X;
í�ë @£B�C98I8`FIC98EH u"ö'úÀö'ü�ü0é¬üýí�ë¾öQ�'ë�÷�ügö(ÿKë�û�ê�þÊé]í�é�ì é]ê�þ�÷�ÿ]ö�í�÷Êë�ô�ë'õ·íwv�égéHô�ë`u%þÊé¬ü�ø'é~��ö'ú�é¬ú%ì�é¬ú�÷�ü�÷�ô0ø
÷�ô @�BDC98I8`FEC?8EH r
� v0é�÷�ôSí�é]ì�õsö'ÿKé��Bé]í[u"é]é¬ô @�BDC98I8`FEC?8EH ö'ô�ü 3{5£7?8^7X; ÷�úz��ö'ú�é¬üpë�ô��DçD�ml ú�ëDÿwé'é]í�ú r @�BDC98E8`FIC98IH
ö'ô�ü 365�7?8^7X; ÿ]ö'ô¾é¬÷Êíwv0é]ìyìc��ô¯ë�ô�íwv0é=ú�ö'û�é@û�ö'ÿcv�÷�ô0é=ö'úyí[u"ë�ü�÷��Bé]ì�é¬ô�í"ê�ì�ëDÿKé¬ú�ú�é¬ú"ë'ìyë�ôÔü�÷��Bé]ì�é¬ôSí
û�ö'ÿ°v�÷�ô0é¬ú�íwv�ö�íÀö�ì�é�ÿKë�ô�ô0é¬ÿKí�é¬ü��D÷�ö�ö � ó t IG� t ô�é]í[u"ë'ìwé r �P�ð�Ì� C98�� 7?5�H �/ê�ì�ë`�D÷�ü0é¬ú�ÿ]þnö'ú�ú�é¬ú%ö'ô�ü
û�é]íwv0ëDü�úÀõ{ë'ì@ö'ÿ]ÿKé¬ú�ú ÷�ô0øÔú�ëDÿwé'é]í�ú r å � �ºç 365�7?8^7X; ë�ôgíwv0é6ë'íwv�é]ì�ú�÷�ü0é�ö'þ�þÊë`uÀúÀí�ëÔö'ü�ü ó çTõn��ô�ÿKí�÷Êë�ô�ú
u�v�÷nÿcv�ÿ]ö'ô �Bé4ö'ÿ]ÿKé¬ú�ú�é¬ü íwv0ì ëo�0øov 365�798:7<; ê�ì é¬ü�÷�ÿ]ö�í�é¬ú r �/ú�÷�ô0ø íwv�÷�úýû�é¬ÿ°v�ö'ô�÷�ú�û(ú�� 3{5£7?8^7X;
é¬ú�í�öW��þn÷�úwv0é¬ú ö�ú�é]ìw�'é]ì�ú�ëDÿwé'é]í�ö'ô�ü¾þ�÷�ú�í�é¬ô�ú·õ`ë'ì"ì éQèI�0é¬ú�í�ú��Hö'ô�ü @�BDC98E8GFEC98IH ÿKë�ô�ô0é¬ÿKí�ú"í�ë6íwv�÷nú}ú�ëDÿwé'é]í
í�ë(ú�í�ö�ì í�íwv0é@é���ö���þ�ö�í�÷Êë�ôÔë'õ è^�0é]ì ÷Êé¬ú r

QM�10 n<6^�o;#=Ã����d\pqWBrs;.U	�S=

�z�0ézí�ë ü�÷��Bé]ì�é¬ôSí(ì�é]ê�ì�é¬ú�é¬ôSí�ö�í�÷Êë�ô�ú¯ë'õ�ü�ö�í�ö<÷nô íwv0égí[u"ë<ê�ì ë'ø'ì ö'û�û�÷�ô�ø4ê�ö�ì ö'ü�÷�ø�û�ú(ÿKë�ôI�'é]ì ú�÷Êë�ô
õn��ô�ÿKí�÷Êë�ô�úu÷�ôd�Bë'íwv�ü�÷Êì é¬ÿKí�÷Êë�ô�úuö�ì�é�ô0é]é¬ü0é¬ü rX� v�éÎ��ö'ú�÷�ÿ"í�ùHêBé¬ú¦ò*õ�î[öscIö�ð°�aðöcëWù_ö'ô�üUíïînðïò*õhcNv�öQ�'é%ü�÷�ì�é¬ÿKí
éQè^��÷¼��ö'þÊé¬ô�í�ú r ���:��é¬ÿKí�ú�ë'õ@ÿ]þ�ö'ú�ú f üWú ìwó�ù/í�ìkö'ô�ú�þ�ö�í�éz÷nô�í�ë ë�î�ó�ú�íÌ÷�ô 365�7?8^7X; r=� v�÷�ú�ö��0í�ë�û�ö�í�÷�ÿ
í�ì ö'ô�ú þ�ö�í�÷Êë�ôÔ÷�ú�ê�ö�ì�í�ë'õ-íwv�é�õ_��ô�ÿKí�÷Êë�ô�ö'þ�÷�í�ù(ë'õ+ëo�0ì%ú�ëHÿcé'é]íÀÿKë�û�ûd��ô�÷�ÿ]ö�í�÷�ë�ô�ú�û�é¬ÿ°v�ö'ô�÷�ú�û r

� Y<i_P^O�$n+ @£B�C98I8`FIC98EH�} � v0é�í�é]ì û
ú�í�ìc��ÿKíw��ì�éÔ÷�ú�öS��ö'ú�÷�ÿ�ÿKë�ô�ÿKé]ê�í�ë'õ 3{5£7?8^7X; ö'ô�ü ü�ëSé¬ú�ôC� í
éÀ�0÷�ú�í¯÷nô @�BDC98I8`FEC?8EH r � éÌê�ì�ë`�D÷�ü0égö<ú�é]í¯ë'õ @£B�C98I8`FIC98EH ç�ÿ]þ�ö'ú�ú�é¬úQ�yÿ]þ�ë�ú�é¬þÊù ì�é]ê�ì�é¬ú�é¬ôSí�÷�ô0ø�íwv�é
ü�ö�í�ö'ú�í�ì°��ÿKíw�0ì�é¬ú{��ú�é¬üý÷�ô 3{5£7?8^7X; �

e � v0é4ÿ]þ�ö'ú�úuth© ¯	´h¯ ¨wv�·{©~° v�ö'ú��_é]é¬ô ÿKì�é¬ö�í�é¬ü í�ë ����÷�þ�üf�0ê�íwv�é4éQèI��÷¼�Uö'þ�é¬ô�íýú�í�ì°��ÿKíw�0ì�é¬úý÷nô
@£B�C98I8`FIC98EH r

¡£¢�¤¦¥'§�¨n©Eª�«¬£¡�¢�¤6¥�®o¯°¥[±`²°³X´¶µ9¨w·I¬*«�¨<¸wª�«�¡a¨º¹�«·I»¼·%½g¢I¾À¿¬n¨cÁD¿{¹Q·^Â�¤<©`©:ÃÄ»'Åº¹�¬_»'ª�·E¿�´�Æz¹�»�¿c¨w«º¿ÃÇ¹QÈ�¬n¨c«·



�El �Qk�mXi_P:k�P:+�"`()"G$_ �+/��OQO`Y<PIO

e t ì�é¬ü�÷�ÿ]ö�í�é¬úÀ÷�ô 365�7?8^7X; ö�ì�é�û(ö�ê�êBé¬ü�ë�ô�í�ë¾÷�ô�ú�í�ö'ô�ÿKé¬ú�ë'õ-íwv0é6ÿ]þ�ö'ú�úYt	© ¯�´h¯ ¨�th©�·h¶ ¬ ¹~§�¡�· r

e t	© ¯	´h¯ ¨�t	©�·h¶ ¬ ¹{§{¡�·("@ö�ì�é���ú�é¬ü�í�ë(ÿKë�ô�ú�í�ìc��ÿKí%÷�ô�ú�í�ö'ô�ÿKé¬ú�ë'õxt	© ¯	´h¯ ¨wyh² ´ · r

� v0é¬ú�é}ë��:��é¬ÿKí�úuì�é]ê�ì�é¬ú�é¬ô�í 365�798:7<; ì°��þÊé¬új÷nô�íwv0é"ë��:��é¬ÿKí�çTë'ì ÷Êé¬ôSí�é¬üNéHô0ëGu%þÊé¬ü0ø'éÎ��ö'ú�é"ë'õ�íwv0é"ê�ì�ë���þÊé¬û
ú�ë�þ¼�'é]ì r


�h,�QP^V�"`ON$_+4365�798:7<;M} ��ô 365�7?8^7X; ó çTõn��ô�ÿKí�÷Êë�ô�ú ê�ö�ì ú�é/ö[ú�í�ì ÷nô0ø�ì�é]ê�ì�é¬ú�é¬ôSí�ö�í�÷Êë�ô�ë'õ!íwv0é=í�ì ö'ô�ú�ç
õ`é]ì�ì�é¬ü @�BDC98I8`FEC?8EH ë��:��é¬ÿKí�ú r å:��ÿcv4õ_��ô�ÿKí�÷Êë�ô�ú=éÀ�0÷�ú�í�õ`ë'ì�é¬÷Êíwv0é]ì6ö'ú�ú�é]ì�í�÷�ô�ø�IPì�é]í�ì ö'ÿKí�÷�ô0øzìc��þÊé¬ú�ö'ô�ü
õsö'ÿKí�újí�ë�IPõ`ì�ë�û�íwv0é}ì°��þÊéK��ö'ú�é}ë'õ 365�7?8^7X; ��ú�í�ö�ì�í�÷�ô�ø%íwv0é é��Uö'þs��ö�í�÷Êë�ô�ë'õ0ì°��þÊé¬ú��Uú�é¬ô�ü�÷�ô�ø6��ö'ÿwé~è^�0é]ì ÷�é¬ú
ë'õ 365�798:7<; í�ë�íwv0é�ü�ùHô�ö'û(÷�ÿ�éHô0ëGu%þÊé¬ü0ø'é~��ö'ú�é���ö'ô�üýú�é¬ô�ü�÷�ô0øN��ö'ÿcé�íwv0é�ì�é¬úw��þÊí�ú r

...
state_predicate,

rule(obj_id1,obj_id2,return) :-

...

...

state predicate :-

dynamic
knowledge

smalltalk(obj_idi,...)

1

base

3

4

2

...

Socket

obj_iobj_idi

GenerateObjectIdentity

obj_i

PROLOG Smalltalk

mapping

control component

call_prolog(rule,obj_1,obj_2)

�u÷Êøo�0ì�é � �Î�z�:��é¬ÿKí�í�ë¯ö�í�ë�û û�ö�ê�ê�÷�ô0ø r

�!(#mXmX$n+4� h¶PE"r�dP^P:+  �h,�QP^V�"`O�(�+<>1()"` ak�O~} @�BDC98E8GFEC98IH ë��:��é¬ÿKí�úzÿ]ö'ô ë�ô�þÊù �BéØ��ú�é¬üf�Hù
365�7?8^7X; ÷�ôzö¯ì�é¬ú�í�ì ÷nÿKí�é¬ü�uyö¬ù r �0ë'ì=ëo�0ì/ê��0ì�êBë�ú�é¬úQ��÷ÊíDu"ö'ú=úw���¾ÿ]÷Êé¬ô�íÀí�ë¾ü�é]í�é]ì û�÷�ô0é6íwv0é[÷�ü0é¬ôSí�÷Êí�ù
ë'õ¥ö'ôýë��)��é¬ÿKíD�_é¬ÿ]ö���ú�é~u"é6ü0ë¾ô0ë'í%ô0é]é¬üFí�ë¯ÿ°v�ö'ô0ø'é�ë'ìÀö'ÿ]ÿKé¬ú�ú/íwv0é�÷�ôSí�é]ì ô�ö'þ!ú�í�ì°��ÿKíw�0ì�é�ë'õ·ë��)��é¬ÿKí�ú r
� v�÷nú¥÷�ú¥ö'ÿ]ÿKë�û�ê�þ�÷�úwv0é¬ü �Sù[íwv0é/û�é]í�ö�ÿ]þ�ö'ú�ú�z�·  ·�©�§�¡�·{) |(�	·<¹*¡~}*¶�·  ¡ ¬ ¡{�zu�v�÷�ÿ°v�ê�ì�ëG�H÷nü0é¬ú}ö���ô�÷sè^�0é
÷�ü0é¬ôSí�÷���é]ì@õ`ë'ì�é��'é]ì ùpë��:��é¬ÿKí�íwv�ö�í�÷�ú�ú�é¬ôSí�í�ëFíwv0é�ìc��þ�é�÷�ô�í�é]ì ê�ì�é]í�é]ìUþsú�é]é��u÷Êøo�0ì�é �oÿ°ræ� v0é(ÿ]÷Êì ÿ]þ�é¬ü
ô^��û~�Bé]ì ú�úcv0ë`u íwv�é�ÿKë�ôE�'é]ìkú�÷Êë�ôÔê�ö�íwv�ú�ë'õuë��:��é¬ÿKí�ú%í�ë(ö'ô�üÔõ`ì�ë�û 3{5£7?8^7X; �

�Wr æ ÿ]ö'þ�þ�í�ë 3{5£7?8^7X; þsö'ú�ú�é]ì�í�IPì é]í�ì ö'ÿKí�I%èI��é]ì�ù ÿ þÊé¬ö'ü�ú-í�ë/íwv�é"ÿKë�ôI�'é]ì ú�÷Êë�ô�ë'õ�ë��:��é¬ÿKí�úu÷�ôSí�ë/ë��:��é¬ÿKí
÷nü0é¬ô�í�÷¼��é]ì úgþsö�í�ë�û�ú ÿ°r

�^r�t ì�é¬ü�÷�ÿ]ö�í�é¬úyöW�Bëo�0í íwv0é/ú�í�ö�í�é/ë'õeíwv�éÀê�ì ë���þÊé¬ûÙú�ë�þ¼�H÷nô0ø�ê�ì�ëDÿKé¬ú�úzþsú�í�ö�í�é=ê�ì�é¬ü�÷nÿ]ö�í�é¬ú ÿ ÿ]ö'ô�ú�é¬ô�ü
��ö'ÿwé èI��é]ì ÷Êé¬ú=í�ëýíwv0é�ü�ùHô�ö'û(÷�ÿdéHô0ëGu%þÊé¬ü0ø'é���ö'ú�é r�� v0é�ë��:��é¬ÿKí�÷�ü�úÀë'õyë��:��é¬ÿKí�ú�÷nôE�'ë�þ¼�'é¬üp÷nô
úc��ÿcvýö èI�0é]ì ù¾ö�ì�é�ÿKë�ôI�'é]ì�í�é¬ü���ö'ÿwé�í�ë¯íwv0é@ë'ì ÷Êø�÷�ô�ö'þBë��:��é¬ÿKí�ú r

¡£¢�¤¦¥'§�¨n©Eª�«¬£¡�¢�¤6¥�®o¯°¥[±`²°³X´¶µ9¨w·I¬*«�¨<¸wª�«�¡a¨º¹�«·I»¼·%½g¢I¾À¿¬n¨cÁD¿{¹Q·^Â�¤<©`©:ÃÄ»'Åº¹�¬_»'ª�·E¿�´�Æz¹�»�¿c¨w«º¿ÃÇ¹QÈ�¬n¨c«·



lC}sL � YXi_P���&)(�inY?(#"G$_ a+ 	~29VEi_P �^ 

q^r�� v0é6ì é¬ú�êBë�ô�ú�é�ë'õ}íwv0é�ü�ùHô�ö'û(÷�ÿgéDô0ë`uÀþÊé¬ü0ø'éd��ö'ú�é]þs÷�ô�ÿ]þs��ü�÷�ô0ø ��
 åýô�ëHü0é¬ú/÷Êõ¥ô0é¬ÿKé¬ú ú�ö�ì�ù ÿ ÷nú
ú�é¬ô�í�í�ë 365�798:7<; r æ%ø�ö'÷nôzö'þ�þBì�é]õ`é]ì�é¬ô�ÿKé¬üýë��:��é¬ÿKí�úÀö�ì�é�û�ö�ê�ê_é¬ü�í�ë¯÷�ü0é¬ôSí�÷���é]ì ú r

�)r �@÷¼�'é¬ô(íwv�ö�í"ö6ìc��þÊé{v�ö'úK��ì é¬ü���íwv0é=ÿKë�þ�þÊé¬ÿKí�é¬ü ��
 å�ô�ëHü0éÀ÷�ü0é¬ôSí�÷���é]ì ú ö�ì�é%í�ì ö'ô�ú�û�÷Êí�í�é¬ü¯í�ë6íwv�é
ê�ì�ë���þÊé¬û ú�ë�þs�'é]ì r

� v0é@ê�ì�ë���þÊé¬û ú�ë�þ¼�'é]ìÀíwv0é]ì�é]õ`ë'ì�é�ÿ]ö'ôÔø'é]íÀí[u"ë(ì�é¬úc��þÊí�úyõ`ì�ë�û 365�7?8^7X; �

�9Y?VoVEPIOQO{þ �ºõ}íwv0édè^�0é]ì�ùFÿKëo��þ�ü��Bé�ê�ì�ëG�'é¬ôSu%÷ÊíwvFíwv0é[ø�÷¼�'é¬ôgìc��þÊé¬ú/ö'ô�ügì�éQè^�0é¬ú�í�é¬üÌõsö'ÿKí�ú=õ{ì ë�û íwv�é
ü�ùHô�ö'û(÷�ÿ�éDô0ëGu%þÊé¬ü0ø'é}��ö'ú�é�� 365�798:7<; ú�÷Êø�ô�ö'þ�úyúw��ÿ]ÿKé¬ú�ú�ö'ô�ü�ø�÷¼�'é¬ú�ö[ìkö�í�÷Êë�ô�ö'þÊé=íwv�ö�íj�w��ú�í�÷¼��é¬ú
íwv�é�úw��ÿ]ÿKé¬ú�ú r

� (a$_inY<TGP�þ �/íwv0é]ìwuÀ÷�ú�é=íwv0é�ê�ì ëSëG�'é�õ`ö'÷nþÊé¬üÔö'ô�üýô0ë��w��ú�í�÷¼��ÿ]ö�í�÷Êë�ôÔÿ]ö'ô��Bé=ø�÷¼�'é¬ô r

æ/ú�íwv0é 3{5£7?8^7X; ú�é]ìw�'é]ìÀÿ]ö'ôzø�÷¼�'é�ì ö�í�÷Êë�ô�ö'þÊé¬ú�õ`ë'ì%úw��ÿ]ÿKé¬ú�ú�õ_��þBê�ì�ëSëG�'é¬ú���÷�í�÷�ú�õn��þ�þÊù(÷nô�í�é]ø'ì ö�í�é¬üF÷�ôSí�ë
íwv0é=ê�ì�ë���þÊé¬ûÙú�ë�þs�'é]ì6��ö'ú�é¬ü¾ë�ô `�a��2� � r ��ô¯íwv�÷�úÎu"ö3ù��£x�y 368EC?| ö'ô�ü]�w� C9� ö�ì�éz�Bë'íwv¾öW��þÊéÀí�ë���ú�é
ìc��þ�éKç���ö'ú�é¬üæéDô0ë`u%þ�é¬ü0ø'é}u�v�÷�ÿ°vÔ÷�ú�é���ö'þs��ö�í�é¬üÔë�ôFü0é¬û�ö'ô�üæ�Hù¾íwv0é�ö'ú�ú�÷nú�í�÷�ô0ø 365�7?8^7X; ú�é]ìc�'é]ì r

QM�n� n<6^�o;��_�O�O�m6M�$�{�822�����5U��8;

� v0é¯ø'é¬ô0é]ì ö'þ"û�é¬ÿcv�ö'ô�÷�ú�û õ{ë'ì�íwv0é¯éÀ�Hé¬ÿ��0í�÷�ë�ô<ë'õ{è^�0é]ì ÷�é¬ú�í�ë 365�798:7<; ö'ú�ü0é¬ú�ÿKìk÷¼�Bé¬ü�÷�ô�íwv0é¯þ�ö'ú�í
ú�é¬ÿKí�÷Êë�ô ÷�ú���ú�é¬ü2í�ë ì�é]ê�ì�é¬ú�é¬ôSízö'ô�ü2é���ö'þs��ö�í�é�ìc��þÊéKç���ö'ú�é¬üféHô0ëGu%þÊé¬ü0ø'é<÷�ô2ëo�0ìÔê�ì�ë���þÊé¬û�ú�ë�þ¼�'é]ì ú
x�y 368IC9|��	�D��� ö'ô�ü��w� C9� r

assert

requesting
additional
information

static knowledge bases

CONTROL

domain

dynamic knowledge base

generator
justification

PROLOG

result

query

REDUX

eval

prepare

rules

problem

Problem Solver

CAPlan/EBL or IDAX

�u÷Êøo�0ì�é q � è���þÊé=é���ö'þs��ö�í�÷Êë�ô

¡£¢�¤¦¥'§�¨n©Eª�«¬£¡�¢�¤6¥�®o¯°¥[±`²°³X´¶µ9¨w·I¬*«�¨<¸wª�«�¡a¨º¹�«·I»¼·%½g¢I¾À¿¬n¨cÁD¿{¹Q·^Â�¤<©`©:ÃÄ»'Åº¹�¬_»'ª�·E¿�´�Æz¹�»�¿c¨w«º¿ÃÇ¹QÈ�¬n¨c«·



�Ip \�$*O`VEY?O`O`$_ a+f(�+<> 	d a+<VEinY?O`$_ �+?O

è���þÊé=é��Uö'þs��ö�í�÷Êë�ôýÿKë�ô�ú�÷nú�í�ú�ë'õ+íwv0ì�é]é�ê�v�ö'ú�é¬ú��

egT%PImX(#T%()"G$_ a+^} ��ö'ÿKí�ú¾ö'ô�ü ìc��þÊé¬ú�ö�ì�éýí�ìkö'ô�ú�õ`é]ì�ì�é¬ü õ`ì�ë�û
íwv0é�éHô0ëGu%þÊé¬ü0ø'é���ö'ú�é¬ú(ö'ô�ü íwv0éýê�ì ë��0ç
þ�é¬û�ú�ê_é¬ÿ]÷¼��ÿ]ö�í�÷Êë�ô ÷�ô @�BDC98E8`FIC98IH í�ë 3{5£7?8^7X; r æÀú�ê_é¬ÿKí�ú[ë'õ/ú�í�ö�í�÷�ÿæéDô0ë`uÀþÊé¬ü0ø'éÔû�ö¬ùâ�Bé
í�ìkö'ô�ú�û�÷Êí�í�é¬ü ÿKë�û�ê�þÊé]í�é¬þÊù��Bé]õ{ë'ì�éÔíwv�éæ��ì ú�í�é���ö'þs��ö�í�÷Êë�ô ú�í�ö�ì�í�ú r �/ùHô�ö'û�÷�ÿæéDô0ë`u%þ�é¬ü0ø'é�� ë�ô
íwv�é�ë'íwv0é]ì~v�ö'ô�ü9�9v�ö'ú=í�ë��Bé[í�ì ö'ô�ú�û�÷�í�í�é¬üpü#�0ì ÷�ô�ø(íwv0é�ú�ë�þs�H÷�ô�ø¾ê�ì�ëHÿKé¬ú ú@ö'ú�÷Êí@÷�ú@ô0é]é¬ü0é¬üÌë'ì
�Bé¬ÿKë�û�é¬úÀöQ��ö'÷�þ�öW��þ�é r

��&)(�inY?()"%$* �+M} �z�0ì ÷nô0øÀê�ì�ë���þÊé¬û ú�ë�þ¼�D÷�ô0ø@ö�ñ°óWõ�înðóWù�ñ°óWúD÷:óWõ�ö�õ�î·ë'õ�íwv�é�ê�ì�ë���þÊé¬û ú�ë�þs�'é]ì¶��ú�é¬ú 3{5£7CE
8:7<; ö'ú/ö'ôzéÀ�Dí�é]ì ô�ö'þ?éHô�ë`u%þÊé¬ü�ø'é6ú�ëo�0ìkÿKé r ��íÀúc�)��û�÷Êí�ú��Qø�öÀðïòôöÀí�í�ë(íwv0é6ìc��þÊé�÷nô�í�é]ì�ê�ì�é]í�é]ì r æÀú
ö'þ�ì�é¬ö'ü0ùzéÀ�Dê�þ�ö'÷nô0é¬üF÷nôÌåHé¬ÿKí�÷�ë�ô �)r�� � 365�798:7<; û�ö¬ùFì�éQè^�0é¬ú�í@ö'ü�ü�÷Êí�÷�ë�ô�ö'þ-÷nô0õ{ë'ìkû�ö�í�÷Êë�ôFõ{ì�ë�û
íwv�éyü�ùHô�ö'û(÷�ÿ¶éDô0ëGu%þÊé¬ü0ø'éÎ��ö'ú�é�ü#�0ìk÷�ô0ø%é���ö'þs��ö�í�÷�ë�ô rX� v0é"ü�é]ê_é¬ô�ü0é¬ô�ÿKù�û�ö'÷nô�í�é¬ô�ö'ô�ÿKéyú�ùHú�í�é¬û
`Ua#�4� � ö�í�íwv�÷�úyí�÷nû�é@ö'ÿKí�ú%ö'ú%ö'ôâöæôoî[ö�ð°õ�ëWù<ûoë�î�ëIìwë%íQö�ë'õ-õsö'ÿKí�ú�õ`ë'ì�íwv0é@ì°��þÊé@÷�ôSí�é]ì�ê�ì�é]í�é]ì%ö'ô�ü
ê�ì�ë`�D÷�ü0é¬úyíwv0é�ì�éQèI��é¬ú�í�é¬üý÷�ô0õ`ë'ì û�ö�í�÷�ë�ôÔ÷ÊõjêBë�ú�ú�÷s��þÊé r

� Y?OQ"G$1�XVo(#"G$_ a+ � P:+?P^TG(#"G$_ a+^} �ºõ�ë�ô0édë'õ�íwv0édìc��þÊé¬ú���ì�é¬ü�� 365�798:7<; ì�é]íw��ì ô�úzö'þnþ6÷�ô�õ{ë'ì û(ö�í�÷Êë�ô
ô�é]é¬ü0é¬ü=�Hù íwv0é kïø^íïînò K�ñcë�înòôóWõXc^öÀõ�ö�ðºë�î�ó�ðpí�ë]�w��ú�í�÷Êõ`ù<íwv�ézú�é¬þÊé¬ÿKí�÷Êë�ôhë'ì(ì é���é¬ÿKí�÷Êë�ôhü0é¬ÿ]÷�ú�÷�ë�ô r
�/úw��ö'þnþÊù��0íwv�÷�ú�ÿKë'ì�ì é¬ú�êBë�ô�ü�úyí�ë¯ö'þnþBê�ì�ë���þÊé¬û ú�ë�þ¼�H÷nô0ø�ü0é¬ÿ]÷�ú�÷Êë�ô�úgþ_u�v�÷�ÿ°výö�ì�é�ì�é]ê�ì�é¬ú�é¬ôSí�é¬üÔéÀ�Sç
ê�þ�÷�ÿ]÷Êí�þÊù�÷nôÃ`Ua#�4� � ÿ íwv�ö�í�ö�ì�é@ì�é¬ú�êBë�ô�ú ÷¼��þÊéÀõ{ë'ì�íwv0é@õsö'ÿKí�ú�÷�ô¾íwv0é�ü�ùHô�ö'û(÷�ÿ�éDô0ëGu%þÊé¬ü0ø'é}��ö'ú�é��
íwv�ö�í¶u"é]ì�éÀô0é]é¬ü�é¬ü�õ`ë'ì}íwv0éÀê�ì�ë`�'éÀí�ë6úw��ÿ]ÿKé]é¬ü rK� v0é�ø'é¬ô�é]ì ö�í�é¬ü}�w��ú�í�÷¼��ÿ]ö�í�÷Êë�ô�ú uÀ÷�þ�þ:�Bé%ú�í�ë'ì�é¬ü
÷nô íwv0é=ûWüWõaë�údòôñ��Gõaó �6ùsöwû,cIöâìwë%íQö4ö'ô�ü2ö�ì�é ��ú�é¬üX÷nô íwv0éÌõn�0ì�íwv0é]ì¾ê�ì�ë���þÊé¬û ú�ë�þ¼�H÷nô0ø�ê�ì ë�ç
ÿKé¬ú ú r �"é¬ÿ]ö���ú�é/ìc��þÊé�é���ö'þs��ö�í�÷Êë�ô�ì�é¬úw��þÊí�ú}÷�ô��w��ú�í�÷���ÿ]ö�í�÷�ë�ô�ú·õ`ë'ì«`Ua#�2� � íwv0éD��ú�é�ë'õBìc��þÊéKç���ö'ú�é¬ü
éDô0ëGu%þÊé¬ü0ø'é�÷�ú%ú�é¬ö'û�þÊé¬ú�ú þÊù¯÷�ôSí�é]ø'ì ö�í�é¬üF÷�ô�í�ë(íwv0é@ê�ì�ë���þ�é¬û ú�ë�þ¼�'é]ì r

�u÷Êøo�0ì�é q ÷�þ�þs��ú�í�ì ö�í�é¬ú�íwv0éëb�ëGu�ë'õ ÷�ô0õ`ë'ì û�ö�í�÷Êë�ô��_é]í�u é]é¬ôÌíwv�é�ú�ë'õ`í[uyö�ì�é�ÿKë�û�êBë�ô0é¬ôSí�ú�u%÷Êíwv�÷�ôzé¬ö'ÿcv
ìc��þ�é/é���ö'þs��ö�í�÷�ë�ôýÿKùHÿ]þ�é r

� R Ëw�$LMNN����Ëc�D�ÜÍ{�NÝ �����PLM[tNN�£Ëw�D�N�

��ô�íwv0é���é¬þ�ü�ë'õ%ÿKë�ô�ú�í�ì°��ÿKí�÷¼�'é�ê�ì�ë���þ�é¬û ú�ë�þ¼�D÷�ô0ø)�+ìc��þ�é¬ú6ö�ì�é�ö'ôdé¬ú�ú�é¬ôSí�÷�ö'þ õ{ë'ì û(ö'þ�÷�ú�û í�ëÌü�é¬ú�ÿKì ÷¼�Bé
ü0ë�û�ö'÷nô�éDô0ëGu%þÊé¬ü0ø'é rK� v�é=ô�é]é¬ü�í�ë�é��Uö'þs��ö�í�é�ìc��þÊé¬ú é��¯ÿ]÷Êé¬ôSí�þÊù¯ë�ôÔíwv0é=ë�ô0égv�ö'ô�ü9�Dö'ô�ü¯íwv�é�ö'ü)�Uö'ô0ç
í�ö�ø'é¬ú ë'õeë��:��é¬ÿKí�çTë'ìk÷Êé¬ô�í�é¬ü¯ê�ì�ë'ø'ìkö'û�û�÷�ô0ø�ö'ô�ü�éDô0ë`u%þ�é¬ü0ø'é�ì�é]ê�ì é¬ú�é¬ô�í�ö�í�÷�ë�ô�ë�ô�íwv�é�ë'íwv0é]ì¦v�ö'ô�ü���þ�é¬ü
í�ë[íwv0é�ö�ê�ê�ì ë�ö'ÿcv�ë'õ-ÿKë�û���÷�ô�÷�ô0ø6ö @£B�C98I8`FIC98EH ç���ö'ú�é¬ü(ê�ì�ë���þÊé¬û ú�ë�þ¼�'é]ì6uÀ÷Êíwv�ö 3{5£7?8^7X; ú�ùHú�í�é¬û r
� é[ÿKë�ô�ú�÷�ü0é]ì/íwv�÷�úÀú�ë�þs�0í�÷�ë�ôýí�ëU�_é�û�ë'ì�é6é��¯ÿ]÷Êé¬ôSí/ÿKë�û�ê�ö�ì�é¬üzí�ëæ��ú�÷nô0ø�ìc��þ�é�÷�ôSí�é]ì�ê�ì�é]í�é]ì úDu�ì ÷�í�í�é¬ô
÷�ô @�BDC98I8`FEC?8EH þ�÷sé'é 
 é¬÷ t ì�ë�þÊë'ø�þsæÀë�éH÷}é]í�ö'þ r � � î'î'ñ ÿ ë'ì~çÀé]ë'ê���úUþ t ö'ÿcv0é]í�� � î'î �`ÿ°ræ� v0é�ÿKìc��ÿ]÷nö'þ
êBë�÷�ôSí6÷�ôâ��ú�÷�ô�øFö'ôdéÀ�Hí�é]ìkô�ö'þ 365�798:7<; ú�ùHú�í�é¬û�ú[÷�ú��·ë'õ%ÿKëo�0ìkú�é��¥íwv0é�ë`�'é]ì°v0é¬ö'ü õ{ë'ì�÷nô�í�é]ì�çTê�ì�ëHÿKé¬ú ú
ÿKë�û�ûd��ô�÷�ÿ]ö�í�÷�ë�ô r �=é¬ô0é]ì ö'þ�þÊù�ú�êBë�é'é¬ô���ëo�0ì%ö�ê�ê�ì ë�ö'ÿcvFí�é¬ô�ü�ú�í�ë��Bé�û�ë'ì�é�é��¾ÿ]÷Êé¬ô�í��_÷Êõ+íwv0é6ÿKë�ú�íÀõ{ë'ì
í�ì ö'ô�ú û�÷Êí�í�÷�ô0ø6ìc��þÊé¬ú"÷�úyú�û�ö'þnþ�ÿKë�û�ê�ö�ì�é¬ü�í�ë[íwv0é@ÿKë�ú�í�ë'õjíwv0é¬÷�ì é���ö'þs��ö�í�÷Êë�ô rK� v�÷�ú"ÿKë�ô�ü�÷Êí�÷�ë�ô¯÷�ú¦��úc�Dç
ö'þ�þÊùzõ_��þ¼��þ�þÊé¬ü]uDv0é¬ôS��ú�÷�ô0ø¾ì�é���é¬ÿKí�÷Êë�ôÌìc��þ�é¬úNþTåDé¬ÿKí�÷Êë�ô q^rs�Wr�qoÿ ë'ì�ê�ì é]õ{é]ì�é¬ô�ÿKé�ì°��þÊé¬úNþTåHé¬ÿKí�÷Êë�ô q^r��^r�qoÿ �
u�v�÷nÿcvd�Bë'íwv[í�é¬ô�ü[í�ë}�Bé"ì é¬ÿ��0ì ú�÷¼�'é¬þ�ù�ô0é¬ú�í�é¬ü r ó ë�ôSí�ì�ë�þDìc��þÊé¬ú6þTåHé¬ÿKí�÷Êë�ô q^r��^r��Iÿ ö�ì�é�ì ö�íwv0é]ì¥ô^��û�é]ì�ëo��ú
ö'ô�ü¾ú�÷�û�ê�þÊé���íwv^��úyþÊé¬ú�ú é��¯ÿ]÷Êé¬ôSí�þÊù v�ö'ô�ü�þÊé¬ü rq� é=í�ì�ù�í�ëNé'é]é]êÔíwv0é/ìc��þÊé/ú�é]í�úyú�û�ö'þ�þa�Sù¯öQ�'ë�÷�ü�÷nô0ø6ì éKç
ü#��ô�ü�ö'ô�ÿ]÷Êé¬ú!ö'ô�ü�í�ë/í�ì ö'ô�ú�û(÷Êí!é¬ö'ÿcv[ì°��þÊé}ô0ë'íuû�ë'ì�é íwv�ö'ô6ë�ô�ÿKé���÷�ô�ë'ìkü0é]ì-í�ë=û�÷�ô�÷�û�÷¼ê]é·í�ì ö'ô�ú�û�÷�ú�ú ÷Êë�ô
ÿKë�ú�í r
òK�'é¬ôÌû�ë'ì é6í�÷�û�é�ÿKë�ô�úc��û�÷�ô0ø¯íwv�ö'ôgíwv0é�í�ì ö'ô�ú�û�÷nú�ú�÷Êë�ôzë'õ}ìc��þ�é¬ú%ö�ì�é[íwv0é[ôI��û�é]ì�ëo��ú�èI��é]ì ÷Êé¬úÀõ{ì�ë�û
íwv0é 3{5£7?8^7X; ÷�ôSí�é]ì�ê�ì�é]í�é]ì���ö'ÿwé í�ë�íwv�é @�BDC98E8`FIC98IH ú�ùDú�í�é¬û r�� égÿKëo��þnü öQ�'ë�÷�ühû�ö'ôSù ë'õ/íwv�é

¡£¢�¤¦¥'§�¨n©Eª�«¬£¡�¢�¤6¥�®o¯°¥[±`²°³X´¶µ9¨w·I¬*«�¨<¸wª�«�¡a¨º¹�«·I»¼·%½g¢I¾À¿¬n¨cÁD¿{¹Q·^Â�¤<©`©:ÃÄ»'Åº¹�¬_»'ª�·E¿�´�Æz¹�»�¿c¨w«º¿ÃÇ¹QÈ�¬n¨c«·



� � � � � �z� 	���� ��»

è^�0é]ì ÷Êé¬ú�÷ÊõDu é]u"ëo��þ�ü ú�í�ë'ì�éÔõ`ö'ÿKí�ú(ë�ô�ÿKéýì�é]í�ìk÷Êé��'é¬ü õ`ì�ë�û `�a��2� � ÷�ôdíwv0é 3{5£7?8^7X; ü�ö�í�öW��ö'ú�ézö'ú
u"é¬þ�þ r �¦�0í(íwv�÷�ú�ì�é¬ü���ô�ü�ö'ôSí�éHô�ë`u%þÊé¬ü�ø'éýì�é]ê�ì�é¬ú�é¬ô�í�ö�í�÷Êë�ô u ëo��þ�ü ì ö'÷�ú�éýíwv0éýê�ì ë���þÊé¬û
ë'õzé'é]é]ê�÷�ô�ø
�Bë'íwv�ü�ö�í�öW��ö'ú�é¬ú}ÿKë�ô�ú�÷nú�í�é¬ô�í¶u%÷Êíwv[é¬ö'ÿcv¯ë'íwv0é]ì r æ/ô0ë'íwv0é]ì¥êBë�ú�ú ÷¼��÷�þ�÷�í�ù@í�ë6÷nô�ÿKì�é¬ö'ú�é�íwv0é%ê_é]ì õ{ë'ì û(ö'ô�ÿKé
ë'õyíwv0é¯ÿKëo��ê�þ�÷�ô0øÔ÷�ú�íwv0é ��ú�é�ë'õ�ö'ú�ùHô�ÿcv0ì�ë�ô�ëo��ú�ÿKë�û�ûd��ô�÷nÿ]ö�í�÷Êë�ô��Xu�v�÷�ÿ°v u ëo��þ�üpì�é¬ü#��ÿKé�íwv0é�í�÷�û�é
íwv0é @�BDC98I8`FEC?8EH ú�ùDú�í�é¬û ú�êBé¬ô�ü�úÎu"ö'÷�í�÷�ô0ø�õ`ë'ì�íwv0é�ö'ô�úu"é]ì%ë'õuö 3{5£7?8^7X; ì éQèI�0é¬ú�í r
æ/þÊíwv0ëo�0øov�íwv�é%ê�ì�ë���þÊé¬û�ú·ö'ú�ú�ëDÿ]÷�ö�í�é¬ü�u%÷Êíwv�íwv�éDvSùI��ìk÷�ü�ö�ê�ê�ì�ë�ö'ÿ°v(ê�ì�é¬ú�é¬ôSí�é¬ü(÷�ô�íwv�÷�ú·ê�ö�êBé]ì}ö�ì�éÀõ`ö�ì
õ`ì�ë�û �Bé¬÷�ô0ø�ú�ë�þ¼�'é¬ü��^u éÀé¬ú�í�÷�û�ö�í�é/íwv0éD��ú�é�ë'õ 365�7?8^7X; ö'ú"ö�û�öG��ë'ì"÷�û�ê�ì ë`�'é¬û�é¬ôSí}ë'õeëo�0ì"ê�ì�ë���þÊé¬û
ú�ë�þ¼�D÷�ô0ø=ö�ì ÿ°v�÷Êí�é¬ÿKíw�0ì�é r ���0íw�0ì�é�ì�é¬ú�é¬ö�ì ÿcv�í�ë'ê�÷�ÿ]ú��o�Bé¬ú�÷�ü�é¬ú+ö'ô�é¬ô#v�ö'ô�ÿKé¬û�é¬ôSí·ë'õ_íwv0é%ÿKë�û�ûd��ô�÷�ÿ]ö�í�÷�ë�ô
ö'úuëo�0í�þ�÷nô0é¬ü[öW�_ëG�'é��S÷�ô�ÿ]þs��ü0é"ö=ê�ö�ì�í�÷�ö'þ�þ�ù�ö��0í�ë�û�ö�í�é¬ü(ö'ÿ�è^��÷�ú ÷Êí�÷Êë�ô6ë'õ�ê�ì é]õ{é]ì�é¬ô�ÿKé"ì°��þÊé¬úu÷�ô��w� C9� ö'ô�ü
íwv0ég��ú�é@ë'õjv�éQ�0ì ÷�ú�í�÷nÿÀú�é¬þ�é¬ÿKí�÷Êë�ôýìc��þÊé¬ú�÷�ô�x�y 368IC9| r

� �MQQ�^J��¶�PL �K�

� ³Pµ�®{Ç � Ä±ÇB�¾ª¬´�ª¬Sª¬ÁH§3ÇB�=Ä¨Ç*��ª¬´�©º¤�³3µ]ª�Ç+ËyÄ¨Ç*�}®±©ºÆ�®±�ª¬µ]ª�Çj�ÀÄ±Ç·ª¬�¸���®±�ª3¹PªK¶uª�Ç��ÔÄ Ú8���s�s�Pá�Ä���§k®¥²�«�³3¦±³3¹�Ä
� ¿]ª¬®±¦±ª3Á�¦¨§y¿�®�ª%»Ê´�²(�����5»Ê´�²�Ä ©�«�ª�Ä ½�³SÄ ÈT²{�]²�¤�Á{�]¦±ª3�¹ �¬©�°@ª3¦¨¦¨´�ª3¦¨µw�K°=§k®�!�}®�©�¤�ª3¦��¾³3«�µ'©���Ä � �UÄ

âuª¬«�«º§ ´�´5Ç � Ä·ª¬�¸��¯§k¦±¸0Ç� %Ä�Úo������¡Uá�Ä£¢eª¬«º´º®�ª¬¦¨Â`³P«�¸�§ «@²�¦�ª¬��®¨�¹��q¤!¿]ª¬¦±¤�ª¬´º®±�¹ý²H³P©�©�®±Á�¦±§(§�ã�½ ®¨§k�½�ÉÌ¹Pª3®¨S© Ä
¤�«¬_» ¥<Åc»'¹�Ã{¦·E¬ô¨cÃ¼ÃÄ»�½G¨c·^Åº¨ Çw§b¨�Ú8�Ká©��¨ �©ªV���'�'Ä

âuª¬«º´ºÆ�Ç%«/Ä±Ç%¢eª¬¤�¦±³3µ]ª¬´kÇ ¬�Ä±Ç�ª¬�¸6£·®�½�ÆP´�§ «5ÇS�ÔÄ�Ú8�����¡�á�Ä~�y�³]¶·¦¨§5¸'¹3§ Â`ÁSª3©º§k¸@½�³P'Í�¹P¤�«�ª¬´º®±³3�®±6´º§k½�Æ��®±½kª¬¦0ª¬«�§kªP© Ç
ª3²�²�¦±®±½kª]´�®¨³P�© ÇDª¬S¸�²�«�³3Á�¦±§ °@©kÄ�® 3¯�®¨§kÁS³]¶·®¨´m°PÇ±¬�Ä±ÇD§k¸'®¨´º³P«kÇ.² ª!³ï»¼·%½�¬ôª!´?¹Q«�Âg³,µw©E¨w«¬j¢^¾À¿º¬ô¨cÁ�¿·¶jÃÇªs¸º¹�Ã¼ÃÄ¾
»¼· ¬¹E¨xº »�¬�¹]µ9¨c·E¬_È�«¾]Äw¼'½�Æ�³3¦±®±¤�°½® U´º§k«ºSª]´º®±³3Sª¬¦V® �½¬Ä

â+³�³�½�Æ�ÇV«/ÄBÚ8�����%�Ká�Ä�¾5¸À¿c¨ºÅw¬¶ªQ«»'¨w·I¬n¨ºÂ�Â`¨w¿»�½Q·Á´�»¼¬�¹æ¹�©G©^ÃÄ»'Åº¹Q¬*»'ªQ·o¿�Ä�ËuÆ�§Àâ+§k]È�ª¬°=®±{��Â-¤�°=°=®±�¹P©�¢!¤�Á�¦¨®�©�Æ�®¨�¹
Â-³P°=²�ª¬�É3Ç ® �½3Ä

  §�¬P³3�¹SÇ�«/ÄBª¬�¸Á��³U³P�§ ÉPÇ_£�Ä+Úo����Ãs§Pá�Ä_¤�Ä�²�¦±ª3�ª]´�®¨³P'Â`ÁSª3©º§k¸¯¦¨§5ª¬«��®¨�¹w� � zª¬¦¨´º§k«ºSª]´º®±¿3§@¿�®±§ ¶�ÄN² ¹`ÅÅ¹W»¼·:¨
¡a¨º¹�«·I»¼·%½3Ç(���Æ�
¡ ��ª{�!¨!§�Ä

  ³]ÉU¦±§3Ç%¬SÄ�Ú8���b¨�Pá�Ä � ´�«º¤'´�Æ[°=ª3®¨U´�§ �ª3�½�§�©ºÉ�©�´º§k°[Ä9¤�«¬_» ¥<Åc»'¹�ÃV¦·I¬n¨cÃ¼ÃÄ»�½%¨w·:Å�¨ Ç(�'��ÚÀÇUá©�È�Çw�©ªS�b¨��Ä
É_®¨µP§k©kÇ�£�Ä�ª3�¸L�}®¨¦�©�©�³P�Ç%��Ä�Úo��� ¨ �5á�Ä�¼�´º«�®¨²�©�� � �§k¶dª3²�²�«�³Pª3½�Æ�´º³=´ºÆ�§�ª¬²�²�¦±®�½ ª]´�®¨³P�³3»�´�Æ�§ ³P«º§k° ²�«�³]¿U®±�¹/®¨

²�«º³PÁ�¦¨§k° ©º³3¦±¿U®±�¹SÄ�¤�«¬_» ¥<Åc»'¹�ÃV¦·E¬ô¨cÃ¼ÃÄ»�½G¨c·^Åº¨ Ç��S�Æ��Ãs�'ª%���Ã�Ä
«�Ê¤�U´º§k«kÇ � Ä�Ú8�����w�5á�Ä_â+§ ¹3«�®�ËD©ºÆ�®±§ «�ª¬«�½�Æ�®¨§ Â`³P«º®±§ U´�®¨§k«�´�§5�y³3U´º«�³3¦±¦¨§PÄ.® ÌÂ-¤��®�©kÇ�£�Ä¨Ç{«�Ê¤�U´º§ «5Ç � Ä±Ç�ª3�¸_¼�´º«�§k½�µ3§k«kÇ

Í%Ä¨Ç�§k¸'®¨´º³P«�©kÇwÎD¹�¿5Ï?¡�¤KÆ�¾�Ð6¥1ÑKÈEÅ�¹'Ç%® '»�³3«�°@ª]´�®¨µUÂÒÉ�ª3½�Æ�ÁH§ «�®±½�ÆU´�§3ÇU²�ª¬¹P§k©*�s�YªÌ������Äw¼�²�«�®±�¹3§k«kÄ
Í}ªKÉP§k©�Âs£¥³¬´ºÆ�Ç�â"Ä�Úo����Ãb�3á�Ä � Á�¦±ªP½�µUÁH³Pª3«�¸6ª¬«�½�Æ�®¨´º§k½�´º¤�«�§ »�³3«¥½�³PU´º«�³3¦`Ä9¤�«¬_» ¥<Åc»'¹�Ã{¦·E¬ô¨cÃ¼ÃÄ»�½G¨c·^Åº¨ Ç��§w� �s�S��ª·Ç��%�PÄ
��ª¬°ÀÁ�Æ�ª3°/²Sª]´º®`Ç!¼DÄ¨Ç��ª¬´º¤�µ]ª3°�Ç¼DÄ±Ç]ª¬�¸ÔÓ ¤�Ç��ÀÄ�Ú8���s��§Uá�Ä�ÉSª¬®±¦¨¤�«�§j¸'«�®±¿3§ �¸�ÉUSª¬°=®±½j©�§5ª¬«�½�Æy½ ³3U´º«�³3¦3»�³3«�²�ª¬«º´º®�ª¬¦

³P«�¸�§ «u²�¦�ª¬��§k«�©�� � [§ÕÄ'²�¦�ª¬Sª]´º®±³3�Â`Á�ªP©�§5¸�ª3²�²�«�³Pª3½�Æ�Ä�¤�«¬_» ¥<Åc»'¹�Ã�¦w·E¬ô¨wÃ¼Ã�»�½G¨c·^Åº¨ Ç�Ã�ÃSÚ8� ÂÒ�Pá©�È���Ç!ª Çw���'Ä
��ª¬°ÀÁ�Æ�ª3°/²Sª]´º®`Ç#¼DÄ±Ç.�y�³PÁ�¦±³�½�µDÇ.Â Ä±Ç�ª¬S¸Ì�jª3�¹�Ç~ÓÀÄeÚo�����b�3á�ÄÖ¢!¦�ª¬��®¨�¹[ªP©"«º§ Í��§ °=§kP´�©º§kª3«�½�Æ(� � ¤��®¨Í�§k¸

»�«�ª¬°=§k¶-³P«ºµ�»�³P«�§ ¿]ª¬¦±¤�ª¬´º®±�¹Ô¸'§k©º®¨¹Pg´º«�ª3¸'§k³Ë0©=®¨p²�ª3«�´�®±ª3¦·³3«�¸'§ «@²�¦±ª3��®±�¹�Äâ¤�«¬_» ¥<Åc»'¹�Ã^¦·E¬ô¨cÃ¼ÃÄ»�½G¨c·^Åº¨ Ç
¨§%�Æ��§ ¨�ªS��Ç�Ã�Ä

��ª]´�¤�µ]ª¬°[Çj¼DÄ!ª3�¸u��ª3°%Á�ÆSª¬°=²�ª]´�®{Ç^¼DÄ¥Ú8�����¡�á�Äq¯�§kª¬«��®±�¹(§
Ä'²�¦±ª3�ª]´�®¨³P'ÂsÁ�ª3©º§k¸ý©º§kª3«�½�ÆF½�³3U´�«º³P¦-«�¤�¦±§k©À»�³3«
²Sª¬«º´º®�ª¬¦D³3«�¸'§ «·²�¦±ª3��®±�¹�Ä�® �ÏX«�ªïÅº¨�¨ºÂQ»¼·%½Q¿{ª[¸�¤¶¤�¤5¦w¥�®
×�Ç'²Sª¬¹3§5©5�Ãb��ªS��Ãb¨'Ä

��ª3¤�«º§k«kÇ*É+Äuª¬�¸�¢eª3¤�¦±³3µ]ª]´5ÇB¬SÄyÚ8���s��§Uá�Ä Å ²S§k«�ª¬´º®±³3�ª3¦¨®Æ° ®±�¹ý½ ³3�½ § ²'´�¤�ª¬¦"°=³�¸�§ ¦�©�Á�ªP©�§5¸p³34ªÔ°=³'¸'§k¦ ³3»
¸�§ ²H§ �¸'§k�½�®±§k©kÄ,® ÌÏX«�ªïÅ�Ø9ª[¸6¬�¹o¨Ù»s»�¬�¹�³jÈ�«�ª�©E¨º¹�·�µ9ªQ·°¸w¨c«�¨w·:Åº¨�ªQ·d¤�«¬_» ¥<Åc»'¹�Ã{¦w·E¬ô¨wÃ¼Ã�»�½G¨c·^Åº¨·Ús³¦µ#¤�¦¥�®�×!Û]Ä

��ª3¤�«º§k«kÇsÉ-Ä�ª¬S¸Ô¢B§k¶¥© Ç «/ÄSÚo�����s§Pá�ÄV¼�¤�²�²S³P«�´�®¨�¹%½�³�³3²H§ «�ª]´�®¨¿P§u¶-³P«ºµÀ®¨@¤�«�Á�ª3/¦�ª¬S¸�Â`¤S©�§·²�¦�ª¬��®¨�¹�ÄV® LÏX«�ªïÅ�Ø
ª[¸zµB¾�¾�ÏX¥�® ÜKÄ

��½ � ¦±¦¨§5©T´�§ «5Ç  ÀÄ'ª¬�¸6£·³P©º§ �Á�¦±®¨´�´kÇS ÀÄ�Ú8�����%�Ká�Ä.¼'É�©�´º§k°@ª]´º®�½¥�³3�¦±®¨�§kª¬«+²�¦�ª¬��®¨�¹SÄ#® ÝÏX«�ªïÅ�¨º¨ºÂ�»¼·W½�¿{ª�¸K¤�¤¶¤5¦w¥
®b»]Ç�²Sª¬¹3§5©*§�Ç�¡!ª §sÇ���Ä

¡£¢�¤¦¥'§�¨n©Eª�«¬£¡�¢�¤6¥�®o¯°¥[±`²°³X´¶µ9¨w·I¬*«�¨<¸wª�«�¡a¨º¹�«·I»¼·%½g¢I¾À¿¬n¨cÁD¿{¹Q·^Â�¤<©`©:ÃÄ»'Åº¹�¬_»'ª�·E¿�´�Æz¹�»�¿c¨w«º¿ÃÇ¹QÈ�¬n¨c«·



�hñ � � � � � �z� 	����

��®±U´º³3�Ç{¼DÄBÚ8����Ã�ÃUá�Ä ¡�¨º¹�«·I»¼·%½�¢)¨�¹Q«�ÅÅ¹]µ9ª�·I¬*«�ª�Ã)Æ�·:ª!´jÃÇ¨ºÂc½%¨�Þ�¤�·�³,µw©^ÃÇ¹Q·^¹�¬_»'ª�·I¥1Ñ¶¹�¿c¨�Âg¤X©`©:«�ª°¹GÅ�¹'Ä��y¦±¤U¶+§ «
� ½ ªP¸'§ °=®�½�¢j¤�Á�¦±®±©ºÆ�§k«�©kÇ�â+³P©�´º³3�Ä

��®±U´º³3�Ç^¼DÄ±Çjâ+«º§5©�®±�ª�Ç�¬�Ä±Çjª3�¸ß  «�¤�°=°/³P�¸0Ç^�ÔÄ·Ú8���s�¡�á�ÄýË�³¬´�ª3¦�Âs³3«�¸'§k«Àª¬S¸z²�ª3«�´�®±ª3¦�Âs³3«�¸'§k«%²�¦�ª¬��®¨�¹�� �
½ ³3°=²�ª3«�ª¬´º®±¿3§ ª3�ª¬¦±É'©�®�©kÄBà�ªQÈ�«·^¹�Ã�ª[¸�¤�«¬_» ¥<Åc»'¹�Ã�¦w·E¬ô¨wÃ¼ÃÄ»�½%¨c·^Åº¨¦§¶¨w¿w¨º¹Q«�Å�¹'Ç��S�È���b¨�ª%�§s��Ä

��®¨´�½�Æ�§k¦¨¦`Ç3ËyÄ±Ç��y§ ¦±¦±§ «5Ç3£�Ä±Ç3ª¬�¸Ô�y§k¸�ª¬«ºÂ8Â+ª3ÁS§k¦¨¦±®{Ç¼DÄSÚ8���sÃ�§Uá�ÄS¤,Ä'²�¦�ª¬�ª¬´º®±³3'ÂsÁ�ªP©�§5¸y¹3§ �§ «�ª¬¦±®�°5ª]´º®±³3#� � ¤��®¨»�ÉU®±�¹
¿�®±§ ¶�Ä^² ¹`ÅÅ¹W»¼·:¨{¡�¨º¹�«·I»¼·%½3Ç(��� ¡ ¨�ª Ãs��Ä

��®¨´�´�ª¬¦`Çw¼DÄ�ª¬�¸_É�«�ªKÉ�°@ª¬�ÇSÉ+Ä�Ú8����Ã��Uá�Ä_Ë�³]¶uª¬«�¸�©+ªÀ¹P§ �§k«º®�½¥°=³'¸'§k¦0³¬»_½ ³3'ÍS¹3¤�«�ª]´�®¨³P@´�ªP©�µ'©kÄ.® ÌÏX«�ªïÅº¨�¨ºÂQ»¼·%½Q¿
ª[¸¦¬¹E¨Ö»s»�¬�¹·¦
à^µ#¤�¦�Ä%��³P«º¹Uª¬_��ª¬¤'»�°@ª¬�Ä

��¤~á�³�°�Â � ¿�®±¦±ª�ÇwÍ�ÄHª¬�¸h�¾§ ÁH§ «�©ºµU®±«�½�Æ�ÇwÉ+Ä�Úo�����s§3ªUá�Ä�¢j¦±ª3��®±�¹=»�³3«¥°@ª3U¤�»nª3½�´�¤�«�®¨�¹@¶+³3«�µ�²�®±§k½�§5©uÁ�É6©�´º³3«�®±�¹�Ç
®±�¸'§
Ä'®¨�¹=ª¬S¸�«�§ ²�¦�ªKÉ�®¨�¹À²�¦�ª¬��®±�¹@¸'§5½�®�©�®±³3�©kÄ#® ÌÏX«�ªïÅº¨º¨�ÂQ»¼·%½Q¿6ª[¸¦¬¹E¨xâ`«�Âx¦·I¬n¨c«·^¹Q¬*»'ªQ·^¹QÃ�µ�ªQ·°¸w¨c«�¨c·^Åº¨
ªQ·d¤5¦�ÏXÃÇ¹Q·E·E»¼·W½}¢^¾À¿¬n¨cÁ�¿ãÚ'¤5¦�Ï<¢I¥�® Ü�Û]Ä ���&� ®sÂÒ¢!«�§k©�© Ä

��¤~á�³�°�Â � ¿�®±¦±ª�Ç*Í�Äuª¬�¸��¾§ ÁH§ «�©�µ�®±«�½�Æ�Ç5É-ÄyÚ8�����s§¬ÁSá�Ä � ©�²H§k½ ®�ÍS½kª]´�®¨³Pp³¬»y´ºÆ�§¾¸'³3°@ª3®¨p³3»y²�«º³'½�§5©º©�²�¦�ª¬'Â
�®¨�¹���¢!«�³3²H§ «º´º®±§k©kÇ'²�«�³3Á�¦±§ °@©·ª¬S¸6©º³3¦±¤'´º®±³3S© Ä!Ë�§k½�Æ��®±½kª¬¦�£·§k²S³P«�´5¯~¼ � ÂÒ��§¬Â�����¤¥ÇwÂ-§kP´�«º§"»�³P«5¯�§kª3«º�®¨�¹
¼'É�©�´º§k°@©·ª¬�¸ � ²�²�¦¨®�½ ª¬´º®±³3�©kÇ%ä¥�®¨¿P§ «�©�®¨´TÉ�³¬»���ª¬®�©�§k«�©º¦�ª¬¤'´�§ «��Ç%«"§ «�°=ª3�É3Ä

¢eª3½�Æ�§�´kÇ5É+ÄyÚ8�����%�Ká�Ä £·§5ª3©º³3�®±�¹ý¶·®¨´ºÆ�³3Á'ÈT§5½�´�©��ÔËuÆ�§(�§ ³3²�¤�©�§k�¿U®±«�³3�°=§ U´5Äå® P´�§ «��ª¬¦y£·§k²S³P«�´���Çb��%�3Ç
ä}�®±¿3§ «�©º®�´TÉ@³3»�¢eª3«º®�©^��®�Ä

¢eª¬¤�¦¨³PµKª¬´kÇB¬�Ä Ú8���s�s�Pá�Äæ¤jP´�©º½�Æ�§ ®�¸'¤��¹U©�³P«º®±§ U´º®±§ «º´º§[£·§5½�ÆP´º»�§ «º´º®±¹3¤��¹P©º¿3§ «�¶uª¬¦¨´º¤��¹N° ¤�«·ä¥'´�§ «�©T´Ê¤'´m°k¤��¹z¸�§k©
�y³P'Í�¹P¤�«�ª¬´º®±³3�©º²�«�³�°k§k©�©�§5©u®¨N®8  �5ç ÄÙ® Áè&Ï<¢�®%²�ÞÙÑ�¨c»¼¬*«±é¹°½G¨ãêcÈ�«ÔâbØ~Î�¨cÈ�¬'¿cÅÅ¹o¨c·�³,µw©o¨c«¬n¨c·o¿¾À¿¬ô¨wÁ�¬n¹Q¥
½`È�·%½3Ç'²�ª3¹3§k©����'ª Çs§�Ä�®±'Í%Ä0Ä

¢B§�´�«º®±§3Ç#Â ÄeÚ8�����w�5á�ÄÖÏjÃÇ¹�·I·E»¼·%½ ¹�·^Â~§¶¨ô©^ÃÇ¹Q·E·E»¼·W½h´�»¼¬�¹�§¶¨º¹À¿cªQ·Z²�¹Q»¼·E¬ô¨w·:¹�·:Å�¨ ÄÙ¢jÆw X´ºÆ�§5©�®�©kÇ(ä¥�®±¿3§k«�©º®�´TÉ[³3»
Ë�§ÕÄ�ªP©+ª¬´ � ¤�©�´º®±�Ç{Â-³P°=²�¤'´º§k«�¼'½�®±§ S½�§x  § ²'´5Ä

¢B§�´�«º®±§3ÇwÂ Ä�Úo���s�s�3á�Ä�Â-³3�©�´º«�ª¬®±�§k¸6¸'§k½ ®±©º®±³3�«º§k¿U®�©º®¨³P�Ä�® ÌÏj«�ª°Åº¨º¨ºÂ�»¼·W½�¿�ª�¸Î¤¶¤¶¤�¦¥�®�º3Ç'²�ª3¹3§k©*Çs��Ç!ªb¡s�s��Ä
£·³3´ºÆ'Â â+§ «�¹3Æ�³3»�§ «5Ç}ËyÄ�Ú8���s��§Uá�Äë¤,Ä'²�¦�ª¬Sª]´º®±³3�Â`Á�ªP©�§5¸Ì¦¨§5ª¬«��®±�¹z³3»À½�³PP´�«º³P¦ ®±'»�³P«º°@ª]´�®¨³P4»�«�³3° »nª3®¨¦±¤�«�§k©�®¨

²�¦±ª3��®±�¹�Ä,��ªP©T´�§ «�©+´ºÆ�§5©�®�©�Ú�®±[¹3§ «�°@ª¬Sá�Ç%ä¥�®±¿3§k«�©º®¨´TÉ�³¬»���ª¬®�©�§k«�©º¦±ª3¤'´º§k«º�Ä
¼'½�Æ�®±«�²�Ç�� ÄUÚ8������§Uá�Ä'¤!®±�©�ª]´m°e§
Ä'²�¦¨®Æ° ®¨´º§k«�â+§ ¹P«Ê¤�S¸'¤��¹P§ y®¨y§k®¨�§k° � ©º©º®�©T´�§ %°5©�É'©�´º§ °�»�Ê¤�«.�y³P'Í�¹P¤�«�ª¬´º®±³3�©�ª¬¤�»ÊÂ

¹Uª¬ÁH§ �ÄZ® <¼'ª¬¤�§ «5Ç�¬�Ä±Çj«�Ê¤�U´º§k«kÇ � Ä±Çjª¬S¸uÍ¥§k«�´�° ÁH§ «�¹�Ç�¬SÄ±Ç!§k¸'®¨´º³P«�©kÇ^ÏXÃ ¹�·^¨c· È�·^ÂNÆzª�·�¥a½`È�«»'¨w«�¨w· ®bÜ]Ç
�¤�°ÀÁS§k«5Ç/®¨Ý¢!«�³'½�§k§k¸'®±�¹P©+®± � «º´º®¨ÍS½�®�ª¬¦±® U´º§k¦¨¦±®±¹3§ S½�§3Ç'²Sª¬¹3§5©�¨�xª·Ã�§�ÄU®±'Í%Ä0Ä

¿3³PÝ�¾ª3�¹3§k�Æ�§k®¨°[Ç � ÄBÚ8���s��§Uá�Ä}µ£¾`ÅwÃ ª�©I¿
Þ{³X»¼·�Æzª�·�¥a½`È�«�¹�¬_»'ª�·E¿c¹�·o¿c¹Q¬êYêcÈ�«&¦w·E¬ô¨_½`«�¹Q¬*»'ªQ·Ì¹�¾�¸w«»'ÂG¨w«D¢I¾À¿¬ô¨wÁ}¨
¹QÁìÑ�¨c»�¿*©:»'¨wÃ�Â`¨c«&ÑK»¼ÃÇÂ`¹QÈW¿Å´?¨c«¬_È�·%½3Ä� }®�©�©�§k«�´�ª]´º®±³3�Ç%ä¥�®±¿3§k«�©º®�´'Êª]´5��ª¬®�©º§ «�©�¦�ª¬¤'´�§ «��Ä

�¾§ ÁH§ «�©�µ�®±«�½�Æ�Ç(É+ÄjÚo���s�s�3á�ÄãÂ-³P°%Á�®±�®±�¹Ì¼S��¯.¢eÂs¦¨®±µ3§=²�¦�ª¬��®¨�¹[ª¬S¸¾¸�§ ²H§ �¸'§k�½�ÉUÂs°@ª¬®±P´�§ �ª3�½�§PÄ/Ë�§k½�Æ��®±½kª¬¦
£¥§ ²H³3«º´h¯~¼ � ÂÒ�s�]Â�����¤¥ÇBÂ-§ U´º«�§(»�³P«Ý¯�§kª3«º�®¨�¹�¼�É'©T´�§ °@©[ª¬�¸ � ²�²�¦¨®�½ ª¬´º®±³3�©kÇ&ä}�®±¿3§ «�©º®�´TÉp³3»Ö��ª¬®�©�§k«�Â
©º¦�ª¬¤'´�§ «��Çw«"§ «�°@ª¬�É3Ä

�¾§ ÁH§ «�©�µ�®±«�½�Æ�Ç~É+Ä�ª¬S¸Á��¤.á�³s°�Â � ¿�®¨¦�ª�Ç�Í�Ä+Ú8�����b¨3á�Ä � ¸'¿]ª¬U´�ª¬¹3§5©y³¬»u´TÉ�²S§5©�®±Ô²�ª¬«º´º®�ª¬¦¨Âs³3«�¸'§ «y²�¦�ª¬��®¨�¹SÄL® 
�GÊ¤�¦¨¦±§ «5Ç.�ýÄ¨Ç�¼'½�Æ�¤�°@ª¬��ÇBÅÀÄ±Ç_ª3�¸Á¼'½�Æ�¤�°@ª¬��Ç�¼DÄ±Ç_§k¸'®¨´º³P«�©kÇ�Ñ�¨w»¼¬_«±é¹c½%¨íêcÈ�Áî»s»�Øãï�ª�«mð�¿m¹oª�©½ñ ÏXÃ ¹�·^¨c·
È�·:Â{Æzª�·�¥a½`È�«»'¨w«�¨c·±ñ{Ú�ÏjÈ`Æ�¥�®E¯8Û]Ç��¤�°ÀÁS§k«�ÉB£uÂ������ ¨5ÂÒ���%�·®±ÝÉ_Å"£#�<®o¼%¼UÂ £5¤�¢uÅ"£_ËyÄSÉBÅ"£(�<®o¼%¼DÄ

�p®±§ ¦±§ °@ª¬µP§ «5Ç(¬�Ä!Úo�����sÇPá�Ä}¢jïí¦¥1ÏX«�ª�ÃÇª�½�»sØóò¬Äíä¥�®±¿3§k«�©º®¨´TÉ�³¬» � °@©T´�§ «�¸�ª¬°[Ç#  § ²'´5Ä�³¬»*¼�³'½�®�ª¬¦�¼'½ ®¨§k�½�§ã® '»�³P«�Â
°@ª¬´º®�½ ©�Ú1¼S�<®�á�ÇS£¥³U§ ´º§k«�©�´º«�ª3ª¬´��'�'Ç±���w��ÃÙ�4â � °@©�´º§k«�¸�ª3°[Ä

¡£¢�¤¦¥'§�¨n©Eª�«¬£¡�¢�¤6¥�®o¯°¥[±`²°³X´¶µ9¨w·I¬*«�¨<¸wª�«�¡a¨º¹�«·I»¼·%½g¢I¾À¿¬n¨cÁD¿{¹Q·^Â�¤<©`©:ÃÄ»'Åº¹�¬_»'ª�·E¿�´�Æz¹�»�¿c¨w«º¿ÃÇ¹QÈ�¬n¨c«·


