
���������
	�� 
���������������������������������������	

�� "!�#%$"#'&)(*$"+
,.-�/�021436587)9;:8<=5?>�:85A@B>�CEDF>HGI<J>H58587K<=>HG

L >�<NM�5?76OP<N3�QR-TS�9;-�143KUWVYX=-T76<JC2@
Z%[B\][ D^@TO_3)V�-a`bX=587�cbMI5?>%1H5�d2D^egfihkj�j?l

m @T/�0n@Hd4VYX=-T76<JC2@po�o�q [B\
5?1HG�5?>H5sr�:8Ot5?5Tuv1�OtS�uw5?C�1

`�`�`xuv:8Ot5?5Tuv1�OtS�uw5?C�1�yIz�5{1HG�5?>H5

| (*} ~��������"#
� >HS�-T76/R@s3�<=-�>�9;:8<=5?>�:85?O � >�O_3K<N3K14365

L >�<�MI587KOP<�3�QR-BS�9;-�143KUH5?76>',�@BXJ<=S�-T76>�<J@
Z q]�Bq�c�C�/�<=7K@TXN3�Qp��@aQ�d�9;1�<N365�j \�\ j
� @B76<J>2@�CH5{X���58Q�d�,�@TXJ<NS�-T76>�<�@�� \I[ � [

� XNQ%3�UH5�r�<JOP<
u�5{C�1
`�`�`xuw<JOP<
u�5{C�1�y�z � XNQ%3KUH5

���B�������8 t�
¡2¢¤£¦¥8§a¨ª©ª«­¬�®)¯�°k¯�±�£�²´³�¯Hµ8¶t¯�£�·^¸P¹�º
»½¼_»v¾À¿ÀÁ�Â­»­ÃtÄ?Å_Æ¤Ç{ÆÈÅ_Ä8ÄÉ»vÄ�Ê_Ë�Ìn¢É³�Í*¢^³�¯�¶ÎÍ
¸P²�µ8³�¹É¶_±À³Ï¸P¹�¸tÐ

Ñ ¸P¶tÒÈÓN·É³ÏÔ�£�Í
±�£�·iÔ�£�¶t¯�¸P¹É³�¹ Ñ Ìn³Ï±À¢i¯À³�²ÖÕÉÒ�¶_±�£�·i£
×�£�ÍØÕÉ±À³Ï¸P¹�Ù]Ú2£�¯À£�¶_Ô�Í�¢¤£ØÔ*¯�¢É¶�Ût£¦³�²YÜ8ÒÏ£�²Î£�¹K±�£�·Ý¶"¯�£
ÓÔ�³Ï£�¯�¸tÐ{Ü8Ò�¶t¹É¹É£ØÔ�¯T±À¢É¶_±]Õ¤±À³�Ò�³�ÞØ£4±À¢8³�¯I¯�£�¶_Ô�Í*¢Y¯�±�Ô�¶_±�£ Ñ °tßk¶t¹É·Y·¤£�²Y¸P¹É¯�±�Ô�¶_±�£�·Î±À¢8¶_±]³Ï±]³�¯I¶t¹Î£
àiÍØ³�£�¹6±±�£�Í�¢É¹8³�áKÕÉ£tß?¶YÐ­¶t³ÏÔn²Ý¶_±ÀÍ�¢�±�¸Ý¸t±À¢¤£ØÔâ¯ÀÕÉÍØÍ
£�¯�¯�ÐãÕ8Ò�Ü8Ò�¶t¹É¹É£ØÔ�¯ØäÉ¢¤¸�Ì;£ØÛt£ØÔ�ßa±À¢¤£Ø°^¢É¶�Ût£�Ü8ÔÀ¸�Ûk³�·¤£�·^Ðã£ØÌ
Ðv¸tÔ*²Y¶tÒaÔÀ£�¯ÀÕÉÒ�±À¯�¸P¹^±À¢¤£¦Í
¸P²Y²Y¸P¹�ÜÉÔ�³w¹ÉÍØ³ÏÜ8ÒÏ£�¯4ÕÉ¹É·É£ØÔ�ÒÏ°k³�¹ Ñ ±À¢É£å·¤£ØÛt£�ÒÏ¸tÜa£�·^¶tÒ Ñ ¸tÔ�³�±À¢É²Y¯ØÙæ £�Ðã¸tÔ�²Y¶tÒ�³�ÞØ£iµ8³w·É³ÏÔÀ£�Í
±À³Ï¸P¹8¶tÒ]Ü8Ò�¶t¹8¹É³�¹ Ñ ß�£�Ò�ÕÉÍØ³w·É¶_±�£^¯�¸P²Î£^±�£�Í�¢8¹É³�á�Õ¤£�¯ÖÐv¸tÔY³�²YÜÉÔÀ¸�Ûk³�¹ Ñ ³Ï±À¯£
àiÍØ³Ï£�¹ÉÍ
°tß?¶t¹É·^¯À¢¤¸�Ìp¢¤¸�Ìç·8³Èè{£ØÔ�£�¹6±2¯�±�Ô*¶_±�£ Ñ ³Ï£�¯�Ðã¸tÔnÍ
¸P¹6±�Ô�¸PÒ�Ò�³�¹ Ñ ¯�£�¶_Ô*Í�¢�Í
¸P²ÎÜ?ÒÏ£
×k³�±N° Ñ ³ÏÛt£�Ô�³�¯�£±�¸^·É³Èèa£ØÔÀ£�¹6±�Ût£ØÔ�¯À³�¸P¹É¯�¸tÐ;¥É§�¨s©B«ã¬s®]Ù�é�¹.Ü?¶_ÔÀ±À³�ÍØÕÉÒ�¶_Ô�ß?Ì4£Î·¤£�²Î¸P¹É¯�±�Ô*¶_±�£Ö±À¢8¶_±â¥8§a¨ª©ª«­¬�®g³�¯â¹¤¸t±
Í
¸P²ÎÜ8ÒÏ£Ø±�£4¶t¹É·Ö·É³�¯ÀÍØÕÉ¯�¯s¶t·¤Û_¶t¹6±À¶ Ñ £�¯I¶t¹É·�·¤Ô�¶�Ì2µ8¶tÍÀêk¯B¸tÐÉ³Ï±À¯B³w¹ÉÍ
¸P²ÎÜ8ÒÏ£Ø±�£�¹É£�¯À¯ØÙ æ £4±À¢¤£�¹Ö·¤£ØÛt£�ÒÏ¸tÜ¶.Í
¸P²YÜ8ÒÏ£Ø±�£Fµ8³�·É³�ÔÀ£�Í
±À³Ï¸P¹É¶tÒIÜ?Ò�¶t¹É¹¤£ØÔÖ¶t¹É·ëÍ
¸P²ÎÜ8¶_ÔÀ£F³Ï±Ö£
×�Üa£ØÔ�³�²Y£�¹6±À¶tÒ�Ò�°�Ì�³Ï±À¢�¥8§a¨ª©ª«­¬�®]Ù æ £
¯À¢¤¸�Ìì±À¢8¶_±4±À¢É£âÍ
¸P²YÜ8ÒÏ£Ø±�£âÜ8Ò�¶t¹É¹É£ØÔ4³�¯4¶tÒ�²Î¸P¯À±H¶t¯HÐ­¶t¯�±�¶t¯H¥É§�¨s©B«ã¬s®�¶t¹8·�¯À¸PÒÏÛt£�¯�¶ÖÌn³�·¤£ØÔ4Ô�¶t¹ Ñ £¸tÐBÜ8ÔÀ¸tµ8ÒÏ£�²Y¯�Ù

í î]ï�ðHñ�ò)ógôgõ¦ðHö�ò÷ï
ø�ù�ú�ù�ûãûÉü�ý{þÝÿ������ký����
	��
�����
	��������vý��kù�ý�� ù�þ��������
� ��� �"!��#���"��$�%&� '��Bþ)(
*��ãý
+,�.-aù/��*Tú0��*�12�ký3�.-aù54Îù�ýaù/*
ü�û
67*���8{ûãù9� ÿ:�kû;��ù9*=<?>A@CB&D E28�ü�FG1H�ãýH�.-aùAù_üI* û;J þ�üKJ�LM��N^üI*O�.�QPRF9�ãü�ûS�vý�� ù�ûvû���+�ù�ý)F�ù�TVUW-aù9�;*X� ù9FG-aý)�;Y�(aù
F9���Z8)�ãý{ù�þX+��¤ü�û\[�þ)�;* ù9F �
ù�þ]* ù_üIL��ký)�vý)+^ú^�;��-XN_��*�úâüI* þXFG-�ü��ãý
�ãý)+`N_*����a�.-{ùb�vý)�;���­ü�û"LO�
üI�
ùIT0UW-aùiü�(
��-)��*OL
��NÝû­ü��
ù9*dcaû­üKýaý)�ãý
+eLOJ:Lf�
ù9��L �hg ��1�ù/L�ü�ýaþ øi�ãû�LOL��kýjE3�
	������5k�üI*�* ù�ýlEm�
	��In
�oU;üI�
ùIEp�K	���� � +�*
ü�þ
(�ü�ûãûQJ
ü�8�üKýaþ)�kýaù�þXN_��**ú�ü�* þXL ù�ü�*�FG-�ü�ýaþq8Bù/+¤ü�ýq�.�r* ù�û;J�ùts�F�û�(
L��;��ù�ûQJ]�kýq8�ü�FG1¤ú�ü�* þuFG-aü��ãý)�vý)+)T

våù/L ù�ü�*�FG-aù/*�LwLO�.({þ)�ãù�þXL*ù/��ù9*
üKûx�yJ:cªù9Li��Nz8�ü�FG1¤úâüI* þ{FG-aü��ãýaù/*�L �h| �ãý����ký}� ~,��$Q��El�K	�	�n � ü�ýaþbþ)��LOF9�
��[
ù9**ù�þe��-�üI�d$������ ~p�G���`�`'�~���� �R~3����c)*��
��ù9Lm�.-aù.ù/��F9�vù�ý)F J=�INW+��¤ü�û\[�þ)�;* ù/F/�
ù�þ=**ù_ü�LO�ký)�vý)+)E]ú^-)��FG-}+kü
��ù
*��;L ù5�.�3�j���R�z� ��� -�üIc)��üKýlE)�
	���� � E������j���C��� � � ü�ý
+d� ~z��$Q��E
�
	�	�� � E�B&����@ �h| F9��ûãûãù/LO� ù9*HüKýaþrvi��L ù�ý:[
8aû;�;���9EA�
	�	�� � Ez�x�l@C��@ � 6%ù�ý�8ªù9*O��-�J�ü�ý{þ�kxù�ûvþlE#�
	�	�����kìù�ûãþlE#�
	�	In � E;üKýaþ=�I�.-aù/*Ýûvù_ü�Lf�O[�F9�����d�Q�.�÷ù�ý��
caûãü�ýaýaù/*�L9T

| ù_üKýÉú^-
�ãûãùIE�@C�j�z�z��>x� **ù9L*ù_ü�*OFG-aù9*OLÝùts:�
ù�ý{þaù�þ¡�÷ù_ü�ý)L¢[�ù�ýaþ)LÎü�ýaü�û;J:L��;LÖüKýaþgþaù/��ù�û;��cBù�þ ü�NNü����ãûQJ
��Nxcaûãü�ýaýaù/*�L,8aü�L ù�þX��ý��.-aù2F9���Z8
�ãý�üI�����kýd��Nx+��¤üKûQ[�þ
��* ù/F/� ù�þ�8aü�FG1¤úâü�**þMFG-aü��ãý)�vý)+iú^�Q�.-]LO���Z(aûãüI�.�;�kýr��N

�



£"¤�¥�¦K§�¨"© ª�¤�«)¥ «R¬�­&®x¨C¥I¦
@C�j�z�z��>x�0� �
	���� | �vý��.�kýbü�ýaþ � ü�*O8��ký{ù�ûãû
@C�j�z�z��>x�A� �
	���	 � ü�*O8���ýaù�ûvû?E | �ãý��.�kýjER¯Îý)��8aû;��FG1CEsü�ýaþM¯3()��1�16ü
�x������°S�±� �
	�	�² ³2ù�û���LO�.üKýaþX´o��*�* ü&µO�
@C�j�z�z��>x�zn �
	�	�� ´�ûQJ��.-aùIE)k�ü�ý
+)E
³2ù�û;��L��
ER¯Yü�-aýlEC6·¶ù9**ù9¸IEBüKýaþM4m�vû
¹ �:�C�lB �
	�	�n ³2ù�û���LO�.üKýaþ�ÿ:�.�ký{ù

U;ü�8aûãù=��ºu» ¶t³w¹AÛt£ØÔ�¯�³Ï¸P¹É¯Y¸tÐ�±À¢É£.¥É§�¨s©B«ã¬s®�¶_Ô�Í*¢É³Ï±�£�Í
±ÀÕ¤Ô�£tÙç¡2¢¤£�Ì4¸tÔÀêg¸P¹A±À¢É³�¯YÜ?Ò�¶t¹É¹É³�¹ Ñ ¶_Ô*Í�¢É³Ï±�£�Í
±ÀÕÉÔÀ£Í
¸P¹K±À³�¹KÕÉ£�·^Ðv¸tÔn¸�Ût£ØÔ�±�£�¹�°t£�¶_Ô�¯�¶t¹É· Ñ ¶�Ût£ÖÔ�³�¯�£â±�¸Ý¶Ý¯�£ØÔ�³Ï£�¯�¸tÐ�¹¤¸�Ût£�Òª¯�£�¶_Ô�Í*¢÷¯�±�Ô*¶_±�£ Ñ ³Ï£�¯ØÙ

caûãü�ý�ù s?ù9F/(
�.�;�ký � ³2ù�û;��L���� ~7��$Q��ER�K	�	�¼ � TAUW-aùi(aýaþ{ù9* ûQJ:�ãý)+mLO��*
üI� ù9+�Jr�;L2üpLOcBù/F9�ãü�ûRF_ü�L*ùw�INj8)�vþ)��**ù9F �.����ý�ü�û
L ù�ü�*�FG- � 6z��-aû½EA�
	��:� � Tb¾��3-aü�L3+��;��ù�ý¿*O��L ùb�.�]L ù �kù/*
ü�ûA��ù9*�LO���ký
Lp�IN5��-aùr@C�j�z�z��>x�ÀLfJ�Lf�
ù/�MEx�ãý
F�û�({þ)�ãý)+
@C�j�z�z��>��5��ER@"��������>�����E"�x������°S�±��E"@C��������>���n)Esü�ýaþ ¹ ���C�lB�T

UW-aùÖþ{ù/�kù�û���cªù�þ�caû­ü�ý{ýaù9*OL01Kù�ù9cd�.*
üIFG1��INj�.-{ùåú0��* ûvþ�Lf�ØüI� ù�EÉú^-)��FG-d* ù9LO(aû;��L0N_*O��� ù s?ù/F9(
���ãý)+Zcaü�*O��L
��Nz�.-aùpF9�ký
LO�.*O()F/� ù�þ¿caûãü�ýlEsü�ý{þ{()L*ùp��-aù·Lf�ØüI� ùp���d+�(
�ãþaù3�.-{ùb+��kü�ûQ[�þ)��**ù9F/� ù�þq* ù�ü�L���ý)�ãý)+
TWÁIù_ü�Lf�2F/���r[
���;�.�÷ù�ý��]c
*��
�kù�þÂ�ãýaù ÃTù/F/���;�kù¡N_��*]8)�vþ)��**ù9F �.����ý�ü�û2L*ù_ü�*OFG-lEÝü�ýaþH³2ù�û;��L��çþaù/��ù�û;��cBù�þ ü�ý�ü�ûQ�
ù9**ý�üI���;�kù
LO��*
üI� ù9+�J�E�F_ü�ûvûãù�þ ����� Ä)��$#�G���`�`'�~½��� �R~�8�ü�L*ù�þ��ký¿�ãý
LO�ØüKý����­üI���ãý)+�ü�ûãûx�Kü�*��ãü�8aûvù9L"üILÎù_ü�**û;J�ü�L3c���L�L��;8aûãù
� ³2ù�û���L��)El�K	�	�n � T

Å�s
cªù9*O���÷ù�ý��.L�-�üK�kù,LO-)�tú¦ýZ�.-�üI��8)�ãþ
��* ù/F/�����ký�üKû�caû­üKýaý)�ãý
+2��L;ü�ýFù ��F9�ãù�ý����
ù/FG-aý)�;Y:({ù�EÉüwNNü��;*x��üI��FG-
�.�.ûãù�ü�LO�f[yF9���d���;���.ù�ý��oLOJ:LO� ù9��LÎü�ýaþM���.-{ù9*iL�()F/F�ù9LOLON_(aû�caû­ü�ý{ýaù9*OL9T | ��**ù9�
�kù/*9E"�.-aù·@C�j������>��çü�*OFG-)�Q[
�
ù/F/��()* ùp-�ü�L^c)*O�&��ù�þ�ü`�Kü�û;(�ü�8aûvù2�.�:�kûjN_��*,�.-aùYþaù �kù�û;��c)�÷ù�ý��i��NzL�cªù�ù�þ:[y()c�ûãù_üI* ý)�vý)+Z�
ù/FG-aý)��Y�(aù/L9T

�ÖûQ�.-)��(
+�-Æ* ù/L ù_üI*�FG-aù/*�L�-�üK�kùbü�c)caû;�ãù�þÆ8)�ãþ)�;* ù/F/�.�;�ký�ü�û#caûãü�ýaýaù/*�LZ��� ü¿�Kü�*O�ãù �yJe��Nåþ)����ü��vý)L9E2üKýaþ
F9��ýaþ)()F �
ù�þìù9��c)��*O��F_üKû�LO��(aþ)�vù9L·�INo�.-{ù9��*3cªù9*fN_��*��.ü�ý)F�ù�Ex�.-aù J¡c)*��
�:�ãþ{ù�þ=N�ù�úÇN_��*O��ü�û�* ù9LO(aû;��Lb��ý=�.-{ù
F9���d���kýqc)*��vý)F9�;caûãù/LW(aýaþaù/* ûQJ��vý)+`�.-aù/L ùbcaû­ü�ý{ýaù9*OL9T5Uz�÷þ�üI� ù�Esü�ûvûl8)�ãþ
��* ù/F/�����ký�üKûlcaû­üKýaýaù9*OL^-�üK�kùp8Bù�ù�ý
�ãý
F9����caûãù �
ùIEaü�ýaþX* ù/L ù�ü�*�FG-aù/*�Lw-�üK�kùÝý)���^LO��(aþ)�vù�þX* ù_üIL��ký)L^N_��*,��-aù9�;*W�ãý)F/���dc{ûãù/� ù�ýaù/L�L/T

UW-aù]c)()*Oc���L ù���NW��-aù�þaù/L�F/*���8ªù�þ�ú0��*O1=�;Lb�.�MN_��*��.ü�û��;¸�ù`�.-{ù�c)*��vý)F9�;caûãù/Lb�IN^8)�ãþ)�;* ù/F/�.�;�ký�ü�û7c{û­ü�ý�[
ý)�vý)+)TZkxù�ü�ýaü�û;J:¸�ùZ��-aùr8)�ãþ
��* ù/F/�����ký�üKûz�
ù/FG-aý)�;Y:({ù�E4þ{ù9L�F/*��;8Bùr+kù�ýaù9* ü�û#-aù9()*O��Lf�.��F/LSN_��*m����c)*��
�:�ãý
+��;��L
ù/��F/�ãù�ý
F/J�E�ü�ýaþ�ù�û�(
F9�ãþaüI�
ù�þ)�;ÃBù9**ù�ý)F�ù9L�ü����ký)+=��üI�ãý ��ù9*OL�����ý)L���Nb@C�j�z�z��>x�0TÈkìù{��-aù�ýÉ�vþaù�ý����;N�J
�.-{ùm��ú0��LOcBù/F9�QPRFm* ù_üIL��ký)L^N_��*,��-aùb�vý)F9���dcaûvù/� ù�ýaù/L�L^��Nz�.ù�ü�ý)Lf[�ù�ýaþ
LÖü�ýaü�û;J:L��;L¦ü�ýaþbþaù/��ù�û;��cX��-aù3PR*�Lf�
F9���dcaûvù/� ùp8
�ãþ)�;* ù9F �.�;�ký�ü�û�caû­ü�ý{ýaù9*/ER8�J)ùts:�
ù�ý{þ)�ãý)+�@C�j������>��ÆL*ù_ü�*OFG-lT,UW-aùpcaûãü�ýaýaù/*iLO()c)c"��*O��LÖür*��;FG-
þ)���.ü��vý�û­üKý)+�(�ü�+�ù�EBú^-
��FG- ü�ûvû��tú^Lw��-aùZ()L*ù`��N#F9�ký{þ)�;�����ký�üKû%ù ÃTù/F/��LiüKýaþuF9���dcaûvù s{c)* ù/F9�ký{þ)�;�����kýëùts�[
c)**ù9L�LO���ký
L � � ü�*�8"�kýaù�ûãû0� ~o��$Q��El�
	�	�� � T

kìùp* ù �:�ãù�úÊ��-aùpc�ü�LO�¦ú0��*�1q�ký{@C�j�z�z��>��È<=ÿ?ù9F �.�;�ký=��T;�&D�ü�ý{þ�þaù/L�F9*O��8ªùp��-aùmN_��(aýaþ�ü��.����ý)L^��NA�.-{ù
þaù �kù�û;��cªù�þ{� ù9FG-aý)�;Y�(aù9L�<=ÿ?ù9F �.����ý¿��DtETü�L¦ú�ù�ûãû;ü�Li�.-aùp��üI�ãýbù s:�
ù�ý)L��;�ký)L2���d�.-{ù·8�ü�LO��FpL ù�ü�*�FG-gù�ý)+��ãý{ù
<Jÿ8ù9F/�����ký
L0ËÝü�ýaþdn�D T�kìù^�.-{ù�ý�c
* ù9L*ù�ý���üpF/���dc{ûãù/� ù^8)�ãþ)�;* ù/F/�.�;�ký�ü�û�caû­üKýaýaù9*nü�ý{þdLO-)�túÌ�.-�ü��5��-aùåýaù�ú
caûãü�ýaýaù/*W��L¦ü�û;�d��Lf�¦ü�L¦ù/��F/�ãù�ý���ü�Lw@C�j�z�z��>���ü�ýaþ]�.-�ü��w�Q�WL���û;�kù/Lw����**ù3c)*���8{ûãù9��Lm<=ÿ?ù9F �.����ýu¼�DtT

Í5ÎOÍ Ï0Ð^ÑSÒ3Ó�Ô2Õ �Î(¢Ö8�
×0Øa�
UW-aùu@"��������>��ÙLOJ:Lf�
ù9� ú�ù�ý����.-
*���()+�-ÀL ù �kù/*
ü�ûwLO�ØüI+kù9Ld��N"þaù �kù�û���c)�÷ù�ý���ü�ýaþÀ+�*
ü�þ)(aü�ûãûQJ�ù/���kû;��ù�þ
�ãý�����ü�ýbü�þ
�Kü�ý)F�ù�þbü�*�FG-
�;�
ù/F/��()* ù3�.-aüI�WL�(
c)c���*O�.Låü·�Kü�*O�ãù/�yJ���N�L ù�ü�*�FG-�ü�ýaþ)ûãù�ü�* ý
�ãý)+·� ù9FG-aý
��Y�(aù9L/T0¾���L
-)�;LO�.��*OJÌ<�L ù�ùqU4ü�8{ûãù¿�&Db8ªù9+kü�ýÆF9�;*�F_üÆ�
	����
EHú^-aù�ý�ÿ��
ù/��ù�ý | �ãý��.��ýpü�ýaþ Úkü����÷ù � üI*�8"�kýaù�ûvûo�;�dcaûvù [
�÷ù�ý��
ù�þ}@C�j�z�z��>x�0��E�ú^-)��FG-�8Bù/F_ü��÷ù�ü��
ù/LO�.8ªù�þ�N_��*2��-aù9�;*"úo��*O1u�ký¡F9��ý���*��kû7*O(aûãù/L ��| �ãý��.�kýjE5�K	����
�
| �vý����ký}� ~,��$Q��E��K	���	kü � T

�



ÿ:�
ù �kù�ý | �ãý����kýlE3ÚküI���÷ù � ü�*�8"�kýaù�ûãû½E � * ü���+Û¯Îý)��8aû;��FG1CEÖü�ýaþÈÜÎü�ýÝ¯m(
��1�1KüÆ()L*ù�þÂ@"��������>��5�
ü�L�üec)*��I�.���yJ:cªùu�ãýÀ��-aù9�;*÷ú0��*O1À�kýH@C��������>���� ��� üI*�8"�kýaù�ûvûr� ~Z��$Q��E3�
	�	�² � Eâú^-)�;FG-ÉL�()c
c���*f�
ù�þ ü�ý
ü�þ
�Kü�ý
F�ù�þìû­ü�ý)+�(�ü�+kùZN_��*Yþaù/L�F/*���8
�ãý)+�þ)���.ü��ãý)L �h| �vý����kýÝ� ~2��$Q��E5�
	���	�8 � TdUW-aù/JAþaù/�d�ký
LO�.* üI�
ù�þe�.-{ù
LOJ:Lf�
ù9�XÞhLHù/ÃBù9F �.�;��ù�ýaù/L�L#�ãýbL�FG-aù�þ)(aû;�ãý)+S�.ü�FG-)�výaù [�L�-)��c·��cªù9* üI�.�;�ký)L � 43�ãû½E��
	�	
����43�ãû8ü�ýaþ`6·¶ù/* ù9¸IER�
	�	�n � E
caûãü�ýaý)�vý)+Yü3*���8"���KÞhLnü�F/�����ký
L7�ãý�ü�ý÷ù s:�
ù�ýaþaù�þ]B
������@CB�ú0��**ûãþ ��| �vý��.�kýlER�K	���� � E8ü�ýaþ�L��kûQ�:�ãý)+YüS�Kü�*��vù/�yJ
��NzL��.ü�ûãûvù9*,c
*���8aûvù9��L9T

| ü�ý�(aù�û­üW³2ù�û���L��p���
	���	I�¤ü�ýaþpÜÎü�ý)�vù�û�´o��*�*
ü
µO��þaù/��ù�û���cBù�þb�.-{ù�ýaù s:�z8)�ãþ)�;* ù/F/�.�;�ký�ü�û�caûãü�ýaýaù/*9E&F_ü�ûvûãù�þ
�x������°S�±��E]ú^-)�;FG-=LO��+ký)�QPRF_üKý�� û;J�þ)�;ÃBù9**ù�þ¿N_*����ß�;�.L3c
* ù�þ{ù9F�ù/L�LO��*�L/T�¾�ý�c�ü�*O����F/(aû­ü�*/Ej�.-{ù/JAü�þaþ{ù�þAýaù�ú
þaù/F9��LO���ký·c����vý��.L�ü�ý{þZ�ãý��.*O�?þ
()F�ù�þ`��8:µ*ù9F �7�yJ:cBù/LAN_��*�LOcBù/F9�;N�J:�vý)+3c���L�L��;8aûãù5�Kü�û�(aù/L���NC�Kü�*O�­ü�8aûvù9L/T�³2ù�û���LO�
þaù/�d�ký
LO�.* üI�
ù�þd��-aùÖù ÃTù/F/�.�Q�kù�ýaù9LOLW��Nx�x������°S�±�u��ýd�.-{ùwc)**ù/�:����()L ûQJ�þaù9LO��+kýaù�þq@C�j�z�z��>�� þ
����üI�ãý)L/E?üIL
ú�ù�ûãû]üILi��ýq��*
ü�ý
L�c"��*O�
üI�.�;�ký]c)*���8aûãù/�dL/T

Ú����ß´�û;J��.-{ù�E | ù/�Ak�üKý)+)E | ü�ý�(aù�û­ü�³2ù�û���LO�)ExÜÎü�ý¡¯Yü�-aýlE���û��;F9�­üd6Z¶ù9* ù/¸�E%ü�ýaþ � �kûãü�ýaþ�üq43�ãû%þaùt[
�kù�û���cªù�þ�ü�F/�kûãûvù9F �.����ýX�IN��
ù/FG-aý)�;Y:({ù9L2N_��*¦ù�ý)-�ü�ý)F/�ãý)+d8)�ãþ
��* ù/F/�����ký�üKûjcaûãü�ýaýaù/*�L�ü�ýaþ{8
()�ãûQ�w@"��������>���n
�h� ü�*�8"�kýaù�ûãû·� ~`��$Q��Ew�
	�	�� � TÉUW-{ù/JÛc)*��
�:�ãþ{ù�þ üKý�ù/��F/�ãù�ý��d�
ù9FG-{ý)��Y�(aùXN_��*d�vý)LO�
ü�ý��.�ãüI�.�vý)+¿��cªù9*
ü��.��*OL
� k�ü�ý
+)EC�
	�	�� � E8ù s:�
ù�ýaþaù�þ��.-aùi()L*ù2��Nj�ãý
N�ù/* ù�ý
F�ùi*�(aûvù9L9E8ü�ý{þ�þaù/L���+�ýaù�þ�ü�þ
�Kü�ý)F�ù�þ�þaüI�ØümLO��*�()F �.()**ù9L0N_��*
�.-{ùiû;�Pú,[�ûãù �kù�û��;�dc{ûãù9�÷ù�ý��
üI�.�;�kýlTAUW-aù Jbü�û�LO�.þ{ù9L��;+kýaù�þ�ür()L ù/*2�vý�� ù9*fNNü�F�ùÝü�ýaþq�.�:�kû;L,N_��*åü�þaþ)�vý)+�ýaù�ú
ûãù�ü�* ý
�ãý)+`�÷ù9FG-�üKý)��LO�dL/T

| ü�ý�(aù�û­ü·³2ù�û;��L��Fü�ýaþq6;ù �
ù/*åÿ:�.�ký{ùr�\�K	�	�¼�������caûãù/�.ù�ý��
ù�þ��.-aù ¹ ���C�lBScaû­ü�ý{ýaù9*/Eaü�ý�ùts�� ù�ý)LO���ký����
@C�j�z�z��>���np�.-�üI�0�ãý
F�û�({þaù�þ�ü�ý�ü�þ{þ)�;�����ký�üKû�þaù9F/��L��;�ký�c"���vý���ü�ý{þ�ýaù�úÈL*ù_ü�*OFG-�LO��*
üI� ù9+��vù9L/Eaü�ýaþdL�-)�tú�ù�þ
�.-aüI�W�.-aù/��*WLf�.*
ü��
ù9+��ãù9L^��N�� ù�ýX����c)*��
��ù�þ]�.-aùYù �dF/�ãù�ý)F/J�T

UW-aù�@C�j�z�z��>���ü�*OFG-)�;� ù9F/��()* ù`c
*��
�:�ãþaù�þxüI�dcaûvù·��c
c���*f�.(aý
�;�.�vù9LiN_��*2LOcBù�ù�þ�[�()c ûãù_üI* ý)�vý)+)E�üKýaþ¿* ùt[
L ù�ü�*�FG-{ù9*�Lb()L ù�þe�Q�3�.�)þaù/��ù�û;��c�ü]�Kü�*��vù/�yJu�INo�
ù/FG-aý)�;Y:({ù9LmN_��*Ýü�(
�.����üI� ù�þ ù/��F/�ãù�ý
F/J¡����c)*O�&��ù9�÷ù�ý��KT
| �vý����kýà�\�
	����I��þaù/L��;+kýaù�þÛ�.-aù]PR*OLO�.ûãù�ü�* ý)�vý)+¿���?þ)({ûãù�N_��*�@C�j�z�z��>x�0Enú^-)��FG-�ü�(
������ü��.��F�ü�ûãûQJ¡+kù�ý:[
ù9* üI�
ù�þHF9�ký��.*O�kûS*O(aûãù/L9TÇáåù þaù9���ký)Lf�.*
ü��
ù�þ ù ÃTù/F/�.�Q�kù�ýaù9LOLM��Np�vý�� ù9+�* üI�.�vý)+Û@C�j�z�z��>��âL ù�ü�*�FG- ú^�;��-
ûãù�ü�* ý
�ãý)+)E8ú^-)��FG-XLO�����Z({û­üI� ù�þ�ú0��*�1]�kýq����-aù9*^LOcBù�ù�þ�[�()cM� ù9FG-aý)�;Y�(aù9L/T

¾�ýrc�ü�*O����F/(aû­ü�*/EI**ù9L*ù_ü�*OFG-aù9*OLnþ{ù9L��;+kýaù�þ����8þ)(aûãù/LzN_��*;ù s�caûãü�ý�üI�����ký�[�8�ü�L*ù�þFûvù_ü�**ý)�ãý)+ � ÅA�.¸/���ký
�?E
�K	�	�²
�
ÅA�.¸/���ký)�½EW�
	�	�Ë��A6Z¶ù9**ù9¸bü�ýaþÛÅA�.¸/���ký)�½EW�
	�	�� � E#�výaþ)()F �.�;��ù]+kù�ý{ù9*
ü��.����ýÆ��N2F/�ký��.*O�kû,*�({ûãù9L � ³2ù�û;��L�� üKýaþ
´o��*O*
ü&µO�
ES�
	�	�n
�0´0��*�* ü&µO�ìüKýaþÀ³2ù�û;��L��
ES�
	�	�� � E¦üI8)LO��*
ü�F �.����ý L*ù_ü�*OFG- � ¯Îý)��8{û��:FG1"E3�K	�	�Ë � E�ü�ý{þRü�ý�ü�[
û���+���F�ü�û3* ù/()L ù}�INrcaû­ü�ý{ý)�ãý)+çù9c
��L��8þaù/L ��� üI*�8"�kýaù�ûvû?E`�
	���Ë
�^³2ù�û���L�� üKýaþ � ü�*O8��ký{ù�ûãû½E`�
	�	�²��i³2ù�û���LO�
ü�ýaþ � ü�*O8��ký{ù�ûãû½E#�
	�	�Ëkü��j³2ù�û;��L��bü�ýaþ � ü�*�8"�kýaù�ûãû½E7�
	�	�Ë�8j�j³2ù�û;��L��)E#�
	�	�n � TdUW-aù JAü�û�LO�M�vý��kù9Lf�.�;+¤üI�
ù�þ
�
ù/FG-aý)�;Y:({ù9LMN_��*X�;�dc
*��
�:�ãý)+}��-aù¡Y:(aü�û��Q�yJÉ��NZc{û­ü�ý)L � 6Z¶ù9* ù/¸ìüKýaþ � üI*�8"�kýaù�ûvû?Eb�
	�	�Ë
�,6Z¶ù/* ù/¸�Er�
	�	�¼ � E
ûãù�ü�* ý
�ãý)+�(aý)1Éý)�tú¦ý¡c)*���cBù/*O�.�vù9Lw��N2ü�þ)����ü��vý � 43�ãû?E��K	�	���� � ü�*O8��ký{ù�ûãû%ü�ý{þ¡4m�vû?E��
	�	�²
�Rk�üKý)+)E��K	�	�n)�
kìü�ý)+)E��
	�	�� � E{ü�ýaþ�F/�kûãûãü�8���*
üI���ãý)+Îú^�;��-��.-{ùS-�()��üKý�()L ù/* � Ú���L ù9c
-lEl�
	�	����?ÿ:�.�ký{ùÎü�ýaþ�³2ù�û���LO�)Ej�K	�	��
�
� �Ksxü�ýaþ¡³2ù�û;��L��)E5�
	�	���ü
� � �Ksxü�ýaþ¡³2ù�û;��L��
E5�K	�	��I8l�l³2ù�û���LO�}� ~3��$Q��E#�
	�	�� � TdUW-aù�* ù_üKþaù9*m�.ü
J{P�ýaþ
üdLO()����ü�*fJ]��N5@C��������>��pûãù�ü�* ý)�vý)+r�
ù9FG-{ý)��Y�(aù/LS�ãýq�.-aùb* ù ���vù�úÙc�üIcBù/*�L28�J � ü�*O8��ký{ù�ûãûo� ~W��$Q�A�\�K	�	�²I�
ü�ýaþq³2ù�û;��L��u� ~o��$Q�z���
	�	�¼��?T

Í5Îyã äÝåSæAç $â� ç !n#�Ö ç $ åèå Ø ç�éÌêSç7ë +^Ö
UW-aù·@C�j������>��püI*�FG-)�Q�
ù9F �.()**ùm��L^8�ü�L*ù�þ{��ýq��ú0���.ü&µO��*�þ{ù9L��;+kýbþaù9F/��L��;�ký)L/T g ��*�Lf�KER�Q�WF9���·8)�ãýaù/L^8�ü�FG1�[
ú�ü�* þ�FG-aü��ãý)�vý)+Yú^�;�.-�L��;�Z(aûãüI�
ù�þdcaûãü�ý÷ù s?ù9F/(
�.�;�kýlTnÿ?ù/F9�kýaþjE
�;�#N_(aûvû;J`�vý)LO�
ü�ý��.�ãüI�
ù/L5��cBù/*
üI����*�L5�ãý÷ù_ü�**û;J
LO�
ü�+kù/Li�IN�L*ù_ü�*OFG-lE�ú^-aù9**ù_ü�Li�d��LO�^F�ûãü�L�LO��F�ü�ûlcaûãü�ýaýaù/*�L¦þaù�ûãüKJ��.-aùm�vý)LO�
ü�ý��.�­ü��.����ýlT

UW-aù}8�üIFG1Éú�ü�**þ�[yFG-�üI�ãý)�vý)+Ìc)*O��F�ù�þ)()**ù}L ù�ûãù/F/�.L{��cBù/*
üI����*�LM* ù�ûãù/�Kü�ý��M�.� ��-aù}+��kü�û?ES�vý)LO�
ü�ý��.�ãüI�
ù/L
�.-{ù9�XETü�ý{þëü�*O*
ü�ý)+�ù9Lw��-aù9�ì�vý�����ü�c�ü�*O���­ü�û\[y��**þaù9*Wc{û­ü�ýlTWUW-{ù·N_��**ú�ü�**þ{FG-�ü��výaù9*wL��;�Z(aû­ü��
ù9LW��-aù�ùts{ùt[

Ë



F9(��.����ýX�INz��-aù9L*ùb��cªù9* üI�.��*�L¦ü�ýaþX+�* ü�þ)(�ü�ûvû;JdF9�ký
LO�.*O()F/��LÖüZ�����Øü�û\[y��**þaù9*oL ù9Y�(aù�ý)F�ù·��N���cBù/*
üI����*�L/T7UW-aù
LOJ:Lf�
ù9�í1�ù�ù9c)L·��*
ü�FG1���N,��-aù�LO���Z({û­üI� ù�þ úo��**ûãþ}Lf�ØüI� ùd��-�üI�Ýúo��({ûãþ}**ù9L�({û;�·N_*O��� ù s?ù/F9(
���ãý)+{��-)��LbL ùt[
Y�(aù�ý
F�ù�T0¾��i(
�.�vû���¸�ù9L,��-aùmL����·(aû­üI� ù�þqLO�
üI�
ùm�výXL*ù�ûvù9F/���ãý)+���cªù9* üI�.��*OLåü�ýaþq�.-aù/��*W�ãý
LO�ØüKý����­üI�����ký
L9E?ú^-
��FG-
����c)*O�&��ù9L^�.-aùÝù/ÃBù9F �.�Q�kù�ý{ù9L�L2��NA+��kü�ûQ[�þ)��**ù9F/� ù�þq* ù�ü�L���ý)�ãý)+
To¾�ýëüKþaþ)�;�����kýjEaûãù�ü�* ý)�vý)+r�d�8þ)(aûvù9L^()L*ùb�.-{ù
LO�
üI�
ù3�����vþaù�ý����;N�J�**ù_ü�LO�ký)L^N_��*WL�(
F9F�ù/L�L*ù9LÎü�ý{þqNNüI�ãû�(
* ù9L/T

ÿ��ãý
F�ù3@C��������>��¡()L ù/LoN_(aûvû;J`�vý)LO�
ü�ý��.�­ü��
ù�þ���cªù9* üI�.��*OL9E:�;�nù/��F/�ãù�ý�� û;J�-�ü�ýaþ{ûãù9L�übc"�tú�ù/*ON_(aûBþ)���.ü��ãý
û­üKý)+�(�ü�+�ù�TÛ¾�ý c�üI*O�.�;F9(aûãü�*9E#�Q�dLO()c)c"��*O��L.þ
��L_µO({ý)F/���;�kù�ü�ýaþÛY�(�ü�ý��.�QP�ù�þ c)* ù/F9�ký{þ)�;�����ký)L/EoF/�kýaþ)�Q�.����ý�ü�û
ù/ÃBù9F �.L/E�ü�ýaþ)ü�*O8)�;��*
ü�*fJrF9�ký
LO�.* ü��ãý���L,�ký��.-{ù2�Kü�û�(aù/Lo��Nx��cBù/*
üI����*0�Kü�*O�­ü�8aûvù9L � � üI*�8"�kýaù�ûvû#� ~5��$Q��E��
	�	�� � T
UW-aùpcaû­üKýaýaù9*W(��.�ãû;��¸�ù9Lo��-aùÎúo��**ûãþqLO�
üI�
ùm�výXFG-
����LO�ãý)+÷ü�c
c)*���c
*��­ü��
ù3�ãý
LO�ØüKý����­üI�����ký
L9T

î ýÀ�.-aùXïR��cÀL��ãþ{ù�EoN_(aûvû^�ãý)Lf�Øü�ý��.�ãüI�.�;�kýçûãù_üKþ)L�����üxûãü�*�+�ùM8)* ü�ý)FG-)�vý)+eNNü�F �.��*/E�ú^-)�;FG-É* ù9LO(aû;��L��vý
+�*O��L�L`�výaù/��F9�vù�ý)F J}��N�üu8)**ù_ü�þ��.-�[?PR*�Lf�rL ù_üI*�FG-lT=UW-aù]caû­üKýaýaù9*·()L ù/L÷þ{ù9c
��-�[�PR*OLO�rL*ù_ü�*OFG-�ü�ý{þÛ**ù�û;�ãù9L
�kýÉ-aù/()*��;LO����F9LdN_��*�L ù�ûãù/F/�.�vý)+pü�c)c
*���c)*O�­üI� ù{8)* ü�ý)FG-aù/Lq��Nm�.-aù¿L*ù_ü�*OFG-ÝLOc�ü�F�ù�E�ú^-
��FG-H()L�(aü�ûãûQJ�ûvù_ü�þ
L
�.�ML�()8"��c
�����.ü�û7caûãü�ý)L9Tq¾�NW��-aù�-aù/()*��;LO����F9Lm�.(
* ý}��(��Z����L ûvù_ü�þ
�ãý)+)El��-aù�c{û­ü�ýaý{ù9*p��üKJ¡NNü��ãûA���MP�ý{þ�ü
L���û�(
�����kýlT

�ðN_��*��.ü�û�F9����c�ü�*O��LO�kýM�IN#@C�j�z�z��>��çüKýaþ{����-aù9*icaûãü�ýaýaù/*�L2�;L^LO�.�vûãû]ü�ýM��cªù�ý{c
*���8aûvù9�X�R-)�tú�ù �kù/*9E
�Z(aûQ�.�;caûãùYù9��c)�;*���F�ü�ûxLO��(aþ)�ãù/L3F9�ký�PR*��÷ù�þu��-�üI�m@C��������>��ÀL*ù_ü�*OFG-¡��LÎü�ý�ù/��F9�vù�ý��mLO��*
üI� ù9+�J � ÿ:���kýaùM� ~
��$Q��E��
	�	In � T,Å�s�cBù/*����÷ù�ý���LÖü�û;L���* ù �kù_üKûãù�þX�.-�ü��S@C��������>��pü�ýaþM8�ü�FG1¤ú�ü�* þuFG-aü��ãýaù/*�LicBù/*ON_��*O� ú�ù�ûãûx�vý
þ)�QÃTù/* ù�ý���þ)���.ü��ãý)L/T�ÿ����÷ùd�ØüIL�1�L^ü�**ù�����* ù�L�()�Q�Øü�8{ûãùrN_��*iùts?ù9F9(��.����ýÆL����·(aû­üI�����kýjE]ú^-{ù9* ù�ü�LZ����-aù9*OL
* ù/Y�()��**ù28�ü�FG1¤ú�ü�* þ�FG-�ü��ãý
�ãý)+)Tz³2ù�û���L��iü�ýaþ]´�ûQJ��.-aù·�\�K	�	�n��C�vþaù�ý��.�QP�ù�þdL����÷ùÖþ
����üI�ãýrc)*���cBù/*O�.�vù9L#�.-�ü��
þaù �
ù9*O�d�výaù"ú^-)�;FG-M��N��.-{ùm��ú0��Lf�.* üI�
ù/+��ãù/LW��LW����* ùÎù ÃTù/F/�.�Q�kùIT

¯Yü��Z8)-�üI�dc�ü��.��üKýaþ�ÿ�*��Q��üILO�ØüK�KüX�\�K	�	��kü
���
	�	��I8
�l�vý���ù9Lf�.��+küI�
ù�þMF/���d���ký�c
*��ãý
F9��c{ûãù9Lo(aýaþaù/* û;J:�vý)+
@C�j�z�z��>��xü�ý{þ�ûãù�ü�LO�f[yF/���d���;���.ù�ý��#L ù_üI*�FG-lT#UW-aù J�þaù �kù�û���cªù�þ)ümN_*
ü��÷ù�ú0��*�1`��-�üI�0+kù�ýaù/*
ü�û;��¸�ù9L0��-aù9L*ù
��ú0�q�yJ:cªù9L3��N5+��kü�ûQ[�þ)��**ù9F/� ù�þM* ù_üIL��ký)�vý)+�ü�ý{þ¿F9���Z8
�ãýaù�þu�.-aù/� ú^�;��-gþ)��**ù9F �2N_��*�úâü�**þ¿L ù�ü�*�FG-lTbUW-aù/J
����caûvù9�÷ù�ý��
ù�þ=�.-{ù�ñ�ý
�;�kù/*�L ü�û � ûãü�L�LO��F_üKûo6�û­üKýaýaù9*/E;ú^-)�;FG-ÆF_ü�ýe()L ù�üKûãû7�.-aù/L ù]Lf�.*
ü��
ù9+��ãù9L/�7-)�tú�ù �kù/*9E
�.-{ù`* ù9LO(aû;���ãý)+�ü�û�+���*��;��-)�ò-�ü�L3�.ü�ý�J�þaù9F/��L��;�ký¿c"���ãý��.L/ETú^-)�;FG-�+��;�kù·*���L*ù·�.�)üKý¿����c)*
ü�F �.�;F_ü�ûvû;J�ûãü�*�+kù
L ù�ü�*�FG-�L�c�ü�F�ù�T7UW-aùi�.ü��ãýr��cªù�ýdc)*���8{ûãù9�ó��L7�.-aùåþaù �kù�û;��c)�÷ù�ý��0��Nl-aù/()*��;LO����F9L#�.-aüI�2úo��({ûãþ÷ù/ÃBù9F/���;��ù�û;J
()L*ùp��-aù3ï�ù s���8
�ãû��Q�yJ���Nz��-aùpñ�ý)�Q�kù/*�L
üKû � ûãü�L�LO��F�ü�û�6�û­ü�ý{ýaù9*/T

´�û�(
� ü�ýaþ g ()*�Lf�2�\�
	�	����RF/�ký)LO��*�()F �
ù�þ]>A�l��@Côx@"�����AEkú^-)��FG-�()L*ù9L#�.-aù�ú0��* ûvþdLf�ØüI� ùi�vý�üÝþ
�;ÃBù9* ù�ý��
ú�ü
J�To¾��i(
���ãû��;¸�ù/L,c)*���c�ü�+¤üI�����kýq��NzF9��ý)LO��*
ü��vý���LWN_*����õ��-aùm�ãý)�Q�.�ãü�ûjLf�ØüI� ùm���d�vþaù�ý����;N�J���cBù/*
üI����*�L�ú^-)��L*ù
c)**ù9F9��ýaþ)�;�����ký
LwF�ü�ýaý)���w8ªù·L
ü��.��LfP�ù�þjTiUW-{ù·caûãü�ýaýaù/*�þ)�;L�F�ü�* þ)Li�.-aù/L ùZ��cBù/*
üI����*�L�ü�ýaþM()L ù/LS8�ü�FG1¤ú�ü�* þ
FG-�ü��vý)�ãý
+�ú^�;��-u�.-aùZ**ù9�.ü��ãý
�ãý)+d��cBù/*
üI����*�L/Tp>A�l��@Cô�@C�����öcªù9*fN_��*���LwN_��**ú�ü�* þ¿F/�ký)LO��*
ü��vý��3c)*���c�ü�+¤ü�[
�.�;�kýqc)*��;��*o���d�Q�.LWL ù�ü�*�FG-XN_��*¦ü`L��kû;(
�.�;�kýlT7ñåýaû��;1�ùb@C�j�z�z��>��5E)�Q�¦þ)�8ù9L¦ý)���i()L*ùmN_��**ú�ü�* þXL ù�ü�*�FG-XN_*����
�.-{ùp�vý)�;���­ü�û"LO�
üI�
ùIT

UW-aù}**ù�û­ü��.�;��ù=cªù9*fN_��*��.ü�ý)F�ù=�IN�@C�j������>���ü�ý{þÙ>A�l��@Cô�@C�����â�Kü�*��vù9L�ü�F9*O��L�Lëþ
����üI�ãý)L/TòUW-aù
>A�l��@Côx@"�����'ü�û�+���*��;��-)� -�ü�L����Û+�ù�ýaù/*
üI� ùxüKûãûic���LOL��;8aûãù¿�vý)LO�
ü�ý��.�­ü��.����ý)L���Niü�ûvû2��cªù9* üI�.��*�L]8ªù/N_��**ù
L ù�ü�*�FG-
�ãý)+3N_��*2ü3L���û�(
�����kýlE6ú^-)��FG-���N�� ù�ýrF_ü�(
L ù9L�üSF9���Z8)�ãýaüI�.��*O�­ü�û8ù s�caû;��L��;�ký`�ãý�ûãü�*�+kùt[yLOF_ü�ûvù�þ)���.ü��vý)L9T
î ýp��-aù#���.-{ù9*x-�ü�ýaþjE�>A�l��@Côx@C�����d�;LlNNü�LO� ù9*x�ãýmLO��ü�ûvûQ[�L�F_üKûãù4þ
����üI�ãý)Ll��-�üI��* ù/Y:(
��* ù2ùts�� ù�ý)LO�;��ùoL ù�ü�*�FG-jT

våù/L ù�ü�*�FG-aù/*�Lxü�c)caû;�ãù�þÙ@C�j������>��V�.�É*O��8��I�ëý�üK�:��+¤ü��.����ýEü�ýaþEþ)�;L�F/�&��ù9**ù�þÙ�.-�üI�u�;�.L�ù s?ù9F/(
�.�;�ký
L��;�Z(aûãüI�.�;�ký=�;L·()L*ù/N_(aû0N_��*·�vý�� ù9**ûãù_üK�:�ãý
+uL ù�ü�*�FG-�ú^�;��-}* ù�ü�û�ùts?ù9F9(��.����ýlT¡¾�ýÆc�ü�*O����F/(aû­ü�*/EA´�ûQJ��.-aù�üKýaþ
v¦ù9�ãûvû;J¿�\�
	�	�Ëkü
�x�
	�	�Ë�8
�%ù s�caû;��* ù�þ{�
ù/FG-aý)��Y�(aù/L2N_��*^caûãü�ýaý)�vý)+���-aù·*O��(
� ù9L2�IN2üd-)��()L ù/-)�kûãþM*���8"���w�ãý�ü
L��;�Z(aûãüI�
ù�þAù�ý����;*��ký
�.ù�ý��9T�ÿ��.�kýaù÷ü�ý{þ=³2ù�û;��L��=���
	�	����7F9�ký
LO�.*O()F/� ù�þ�üq�÷ù9FG-�ü�ý
��L��÷N_��*m()L ù/*f[y+�()�ãþaù�þ
�ãý�� ù9* ûvù_üK�:�ãý)+`�IN�caûãü�ýaý)�vý)+÷ü�ýaþ)ù s?ù/F9(
�����kýlT

áÖü��;+�-÷ü�ýaþ�³2ù�û���L��d�\�K	�	��
�C�
	�	����C�
	�	��kü��"�K	�	���8
�)8)()�ãûQ�nüpLfJ:LO�
ù/�øN_��*2ý�üK���;+¤üI���ãý)+mù��:úz���C��E8üp**ù_ü�û
*���8�����üI� � ü�**ýaù9+��vù | ù�ûãû���ý`ñ�ý)�Q�kù/*�L��Q�yJ�T7á�ü���+�-X�\�
	�	��I���ãý��
ù/+�*
üI� ù�þZ��-)��LALfJ:LO�
ù/� ú^�;��-`ùz��úz���C��Þ�L�û;�Pú,[

n



ûãù �kù�û�F9�ký��.*O�kûIü�ý{þbþ{ù9���ký)LO��*
üI� ù�þq�;��Lâù/ÃBù9F �.�Q�kù�ý{ù9L�Lw�ãý]+�(
�ãþ)�vý)+·�.-{ù3*���8"���KÞhL¦ü�F �.����ý)L9T7¾��^8ªù9+��vý)L,�.-{ù
* ù�ü�ûQ[Júo��* ûãþ�ù s?ù9F/(
�.�;�ký¡8Bù N_��* ù·F9����caûãù �.�vý)+d��-aùZL ù�ü�*�FG-¡N_��*Öü�L��kû;(
�.�;�kýlEsú^-)��FG-¿�vý����kû;��ù9LS��-aù`*��;L�1q��N
+�()�vþ)�ãý
+m��-aùi*���8"���#�ãý�����ü�ýd�ãýaù/L�F�ü�c�ü�8aûvùW�.*
üIclTAU���üK�����ãþ�LO()FG-���*
ü�c)L/E:áÖü��;+�-�üKýaþ�³2ù�û���LO�b**ù9Lf�.*��;F/� ù�þ
�.-{ù9��*WLfJ:LO�
ù/�ò�.��þ)���.ü��ãý
L�ú^�;��-X**ù/��ù9*�LO��8aûvùÝü�F/�����ký)L/T

û ü]ýSþFñ2õoÿ ýÎï��÷ö_ïuý

kxù�ý)�tú þaù/L�F/*���8ªùM��-aùX8�ü�L��;F9Ld��NS8)�vþ)��**ù9F �.����ý�ü�ûWcaûãü�ýaý)�vý)+)E5�ãý)F�û�(aþ)�vý)+¿�.-aùM* ù/L�(aûQ�.L���N0µO���vý���ú0��*�1
ú^�;��- ³2ù�û���LO�}�kýÀ��-aù{c)*O�ãý)F/��caûvù9L�(aýaþaù/* ûQJ��vý)+Æ@C��������>�� � g �vý)1pü�ýaþ ³2ù�û���L��)ES�K	�	�� � TÝkxù{c
* ù9L*ù�ý��
�.-{ùm@C�j������>��xþ)���.ü��ãý.û­ü�ý
+�(�ü�+kù·<Jÿ8ù9F/�����kýX�:T;�&DtE���-aù"ù�ý
F9�8þ)�ãý)+·��Nx�ãý��
ù/*��÷ù�þ)�ãüI�
ùw�ãý)F/����caûãù �
ùicaû­ü�ý
L
<Jÿ8ù9F/�����kýd��T ��DtEÉü�ýaþ`�.-aù¦üKû�+���*O�;��-)�Ê�.-�üI�#F/���Z8)�výaù9L78aü�FG1¤úâü�**þdFG-aü��ãý)�vý)+"ú^�;��-�ù s?ù9F/(
�.�;�kýdLO���Z({û­üI�����ký
<Jÿ8ù9F/�����ký
L·�:T Ë)ü�ýaþ=��Thn�DtT`UW-aù�ýlE]ú�ù÷þ
��L�F/()L�LÝþ)�QÃTù/* ù�ý
F�ù9Liü����ký)+���-aùr��ü��výu�kù/*�L��;�ký)Lm��N,@C�j������>��
<Jÿ8ù9F/�����kýM��T ¼�DtT

ã,ÎOÍ �ë$ ë × å (�$"!a×����SØR× ê �À#%}VÖ
kxùÎþaù/P�ý{ùYü��"$Q���R�R'��	�d!:������'��M8�J�üZL ù �^��Nx��8:µ*ù/F/�W�yJ:cBù/Låü�ýaþ)üFû��;8)*
üI*OJ���N���cªù9*
ü��.��*OLo�.-�ü��¦ü�F/�,�ký
L�(
FG-}��8:µ*ù/F/�.L/TqUW-aù]@C�j�z�z��>x� û­ü�ý)+�(�ü�+kù`N_��*Ýþaù9LOF9*O��8)�vý)+M��cBù/*
üI����*�Lp��Lp8�ü�L*ù�þe��ý=�.-{ù]B
������@CB.þ)�I[
�.ü��ãý÷û­ü�ý
+�(�ü�+kù � g ��1Kù9LâüKýaþ�øw�vû�LOL��kýlE"�
	��:� � E?ùts�� ù�ýaþ{ù�þ]�.�iù s�c)* ù/L�LWF/�kýaþ)�Q�.����ý�ü�ûsù/ÃBù9F �.L9E{þ)��L�µO(aý)F/���;��ù
c)**ù9F9��ýaþ)�;�����ký
L9E�ü�ý{þMY�(�ü�ý����;PRF�üI�.�;�ký)L9T

�Öý���cBù/*
üI����*o�;L�þaù P�ýaù�þ]8�Jd�;��L
���.�G�G���"!�'�~�'?���
�ÎüKýaþ=��
S�G� ~�� TAUW-aùSc)**ù9F/�kýaþ)�Q�.����ý)L0�IN%ü�ý���cªù9* üI�.��*
ü�**ùX��-aùMF/�kýaþ)�Q�.�;�ký)L`�.-�ü����Z(
LO�d8BùML
üI����LOPaù�þÀ8ªù/N_��* ùq�.-aù�ù s?ù9F/(
�.�;�kýlTÉUW-aù J�üI* ù{**ù9c)**ù9L*ù�ý��
ù�þÉ8�J
üìû;��+���F�ü�û�ù s�c)**ù9LOL�����ý ú^�Q�.-�ýaù9+¤ü��.����ý)L9EWF/�ký�µO(aý)F �.�;�ký)L9E¦þ)�;L_µO(aý
F/�.�;�ký)L/EW(aý)�;��ù9*OL
ü�ûwY:(aü�ý��.�;Paù9*�L/EÖüKýaþ
ù s��;LO�
ù�ý��.�­üKûAY�(�ü�ý��.�QP�ù9*OL9T·UW-{ù÷ù ÃTù/F/��LiüI* ù^ù�ý
F9�8þaù�þAü�LYü�û;��LO�S��N5c)* ù�þ)��F�üI�
ù/LYü�þaþaù�þ¡���]�.-aù`F/()*�**ù�ý��
LO�
üI�
ùm��*�þ{ù�ûãù �
ù�þXN_*O���õ�.-{ùpLf�ØüI� ùm()c���ýq��-aùYù s?ù9F/(
�.�;�kýlT

kìùp�.ü
J�L�cªù9F9�QN�J]F9��ýaþ)�;�����kýaü�û�ù/ÃBù9F �.L/ETü�û;L��rF_üKûãûãù�þ¡' �t����
S�G� ~_���Bú^-)��L*ù·��(
��F9���÷ùYþaù9cªù�ý{þ)Lw��ýM�.-{ù
LO�
üI�
ùIT0��ý{�QN±[�ù/ÃBù9F �^��L�þaù P�ýaù�þu8�Jq�;�.L·�G���"!�'�~�'?���
�iü�ýaþ}�:� ~½'?���
� T#¾�Nz�.-aùmF9��ýaþ)�;�����ký
LW-)�kûãþjE)�.-aùYù/ÃBù9F �
FG-�ü�ý
+kù9L^�.-aùmLf�ØüI� ùiüIF9F9��* þ)�vý)+`�.�r�;��L¦ü�F/�����ký)L/T î �.-aù/**ú^��L*ù�EC�;�âþ)�?ù/L¦ý)����üIÃBù9F/�W��-aùmLO�
üI�
ùIT

UW-aù"ù ÃTù/F/�,F/�kýaþ)�Q�.�;�ký)Lnü�* ùi* ù/c)* ù/L ù�ý�� ù�þq8�J.üiû���+���F�ü�û�ù s�c)**ù9L�LO���ký��ãýd��-aùiL
ü��÷ù�ú�üKJ�üILo��cªù9* üI�.��*
c)**ù9F9��ýaþ)�;�����ký
L9�3-)�tú�ù/�kù/*9E2��-aù9�;*��÷ù_ü�ý)�vý)+}�;L�L����.ù�ú^-�üI�)þ)�QÃTù/* ù�ý��9Tâ¾�Nm�.-{ùuc)* ù/F9�ký{þ)�;�����ký)L���Niü�ý
��cªù9* üI�.��*�þ)��ý)���S-)�kûãþ¿�vý{�.-{ù`LO�Øü��
ù�E��.-aù`��cªù9* üI�.��*2F_üKýaý)���38ªù^ù s?ù/F9(
� ù�þlT î ýu��-aùZ����-aù9*3-aü�ýaþlEl�QN
�.-{ù3F9�kýaþ
�;�.�;�ký)L0��N%ü�ýq�;N±[�ù/ÃBù9F/��þ)�^ý)���,-)�kûãþjE?ú�ù3F_ü�ý�ùts{ù/F9(
� ùp��-aùS��cªù9* üI�.��*9E
8
(
�,�.-{ù3�;N±[�ù ÃTù/F/��þ)�?ù/L
ý)���wFG-�ü�ý
+kùb��-aù·Lf�ØüI� ù�TWUW-aù^üIF/�.�;�ký)L^��N2üKý{�;N±[�ù/ÃBù9F �"ü�**ùbc
* ù�þ
��F_ü��
ù9L/E"����8ªù�üKþaþaù�þM�.�d��-aù·Lf�ØüI� ùb��*
þaù�ûãù/� ù�þqN_*����V�.-aùmLf�ØüI� ù��)�.-aüI�i��L9E��.-aù/��*�ù�ý
F9�8þ)�ãý)+r�;LW�ãþaù�ý�����F�ü�ûj�.�r(aý
F9�kýaþ
�;�.�;�ký�ü�ûTù/ÃBù9F/��L9T

¾�ý g �;+�()* ù���Esú�ù·+��;��ùFü�ýëùts{ü��dc{ûãùp��N2ü�LO����caûãùYþ)���.ü��výl�C�;�.LwLOJ8ý��Øü�s�þ)�QÃTù/*�L2L*û��;+�-��
û;J�N_*����ò�.-{ù
@C�j�z�z��>��ëû­ü�ý)+�(�ü�+kù �h� ü�*�8"�kýaù�ûãûz� ~A��$Q��EC�
	�	�� � N_��*7�.-aù^c)()*Oc���L ùi��Nj8ªù/�O�
ù/*0**ù_ü�þ�üI8)�ãû;�;�yJ�T�UW-aùåþ)���.ü��ãý
�ãý
F�û�({þaù9LW��ú0���yJ:cªù9Li��NA��8�µ*ù9F/��L9E��������������Yü�ý{þ��� �����
EsüKýaþX��-aù!�" �����w�yJ:cªùb-aü�LW��úo��L�()8��yJ�cªù9L/E$#&%�')(
ü�ýaþ!*
+, - �.���
T�kìùi()L*ùw�yJ:cBù/L0����û��;�d�Q����-aù"ü�ûvû��tú�ù�þr��üKû�(aù/L0��Nj��üI*��­üI8aûãù/L7�ãýd��-aùi��cBù/*
üI����*2þaù9LOF9*O��c
�����kýlT

�ó�.*O()FG1{F�ü�*�*O�ãù/L2c�ü�FG16ü�+�ù9L38ªù/��ú�ù�ù�ý¡�.�tú¦ý)L"ü�ýaþu�:�ãûvû­ü�+kù/L9TwUW-aù·�.*O()FG1CÞ�L3N_(aù�ûz�
ü�ý)1X��L2LO(
��F9�vù�ý��
N_��*m�kýaûQJ¿�kýaùr*O�ãþaùIT�U��Pú¦ý
L·-�üK�kùd+¤ü�LmLO�
üI�.�;�ký)L/EzLO�X��-aù���*�()FG1¿F�ü�ýe**ù/N_(aù�û#8Bù N_��* ù÷ûãù�ü
�:�vý)+büq���Pú¦ýjT
î ý��.-aù2���.-aù/*,-�ü�ý{þlE��:�ãûvû­ü�+�ù9Lnþ)�Fý)���,-�üK�kù3+¤ü�L0LO�
üI�.�;�ký)L9���;N���-aù2�.*O()FG1�F/���÷ù9L0����üb�:�ãûvû­ü�+kù�ú^�Q�.-)��(��
ü�L�(
c)caû;JM��N2ùts���*
ü�N_(aù�û?Ej�Q�SF�ü�ýaý)���"ûãù_üK��ù�TmUz�)üK�����ãþu��-)��Lwc)*���8{ûãù9�XE���-aù·��*�()FG1MF_ü�ý¿+kù �Îù s:��*
ü�N_(aù�û
�ãý)üKý�J��.�tú¦ýlT#¾�NHü`c�üIFG1KüI+kùm��LoN_* ü�+��ãûvù�E:�;�åü�ûwúâüKJ:LW+kù �.L^8)*���1�ù�ýbþ)()*O�ãý)+�û;�¤ü�þ)�vý)+)Tzkxù3F_üKýMF/()L�-)�;�kýbü
c�ü�FG16ü�+�ùYú^�Q�.-qL��IN��w�.üI� ù9*��ãü�û?EÉú^-)�;FG-M**ù9���&��ù9L^�.-aù3N_* ü�+��ãû;�;�yJ÷ü�ý{þMc)**ù/��ù�ý��.Lw8)* ù�ü�16ü�+kù�T

¼



<pack>: type Package
<place>: type Place

unload(<pack>, <place>)

Eff:

Pre: (in-truck <pack>)
(truck-at <place>)

Place

Type Hierarchy

VillageTown

Package

<pack>: type Package
<place>: type Place

(truck-at <place>)

load(<pack>, <place>)

Eff:

Pre: (at <pack> <place>)

<to>: type Place
(truck-at <from>)

leave-town(<from>, <to>)

Pre:

Eff:

<from>: type Town
<to>: type Place

leave-village(<from>, <to>)

Pre:

Eff:

<from>: type Village

(extra-fuel)
(truck-at <from>)

(truck-at <place>)
Eff:

fuel(<place>)
<place>: type Town
Pre:

cushion(<pack>)

Eff:

<pack>: type Package

add (extra-fuel)

del (in-truck <pack>)
add (at <pack> <place>)

add (truck-at <to>)
del (truck-at <from>)add (truck-at <to>)

del (truck-at <from>)

(if (fragile <pack>)
add (broken <pack>))

del (at <pack> <place>)
add (in-truck <pack>)

del (fragile <pack>)
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pack-1, pack-2: type Package

ville-1: type Village
town-1: type Town

Set of Objects

Goal Statement

(at pack-2 ville-1)
(at pack-1 ville-1)

ville-1

town-1

(at pack-2 town-1)
(truck-at town-1)

(at pack-1 town-1)

Initial State

ville-1
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State State
Current
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GoalInitial
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gap

(pack-2,
unload

ville-1)

unload

ville-1)
(pack-1,

(at pack-1
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ville-1)

ville-1)

Current StateInitial State

town-1)

town-1)
(at pack-2

(truck-at

(in-truck
pack-1)

(pack-1,
load

town-1)
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town-1)

(at pack-1
town-1)

(at pack-2

(truck-at

Goal Statement
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Adding an operator to the tail-plan Applying an operator (moving it to the head-plan)
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Goal Statement

(b) Existential quantification.

(exists <pack> of type Package
(at <pack> ville-1))

(forall <pack> of type Package
(at <pack> ville-1))

Goal Statement

(a) Disjunction. (c) Universal quantification.

<pack>: type Package
<place>: type Place

cushion(<pack>, <place>)

Pre:

Eff:

(in-truck <pack>))
(or (at <pack> <place>)
(truck-at <place>)

del (fragile <pack>)
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leave-town(<from>, <to>)
<from>: type Town
<to>: type Place

. . .

Cost:  leave-cost(<from>,<to>)

4 3))

(defun leave-cost (<from> <to>)
(+ (* 0.2 (miles <from> <to>)) 5))

(defun load-cost (<place>)
(if (eq (type-name (object-type <place>)) ’Village)

(c) Actual Lisp functions.

<pack>: type Package
<place>: type Place

load(<pack>, <place>)

. . .

Cost:  load-cost(<place>)

cushion(<pack>)

. . .
<pack>: type Package

5Cost:

(a) Use of cost functions and constant costs.

leave-cost (<from>,<to>)
+ 5..0.2

(<place>)
If <place> is of type Village,

then return 4; else, return 3.

Return 

load-cost

miles(<from>,<to>)

(b) Pseudocode for the cost functions.
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PlacePackage County

VillageTown

Eff: add (truck-in <county>)

<place>: type Place
<county>: type County

(within <place> <county>)
Pre: (truck-at <place>)

Inf-Rule add-truck-in(<place>, <county>)
<pack>: type Package

(within <place> <county>)
Eff:

Pre: (at <pack> <place>)

add (in <pack> <county>)

<place>: type Place
<county>: type County

Inf-Rule add-in(<pack>, <place>, <county>)

Type Hierarchy

cushion(<pack>)

Eff:

<pack>: type Package
add (cushioned <pack>)

not (cushioned <pack>)
Eff:

<pack>: type Package
Pre:

add (fragile <pack>)

Inf-Rule add-fragile(<pack>)
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(within
town-1
county-1)

town-2
county-2)

(within

Initial State

town-1)
(truck-at

(town-1,
leave-town

town-2)
town-1)

(truck-at (town-2,
add-truck-in

county-2)

(truck-at
town-2)

county-2)
town-2

(within
(truck-in

county-2)

Goal Statement
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(truck-at <place>)
Eff:

fuel(<place>)
<place>: type (or Town City)
Pre:

add (extra-fuel)

PlacePackage

TownCity Village

Type Hierarchy

<to>: type Place
(truck-at <from>)

leave-town(<from>, <to>)

Pre:

Eff:

<from>: type (or Town City)

add (truck-at <to>)
del (truck-at <from>)

County
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(b) Pseudocode for the function.

(c) Actual Lisp function.

(truck-at <from>)

leave-town(<from>, <to>)

Pre:

Eff:

<from>: type (or Town City)

add (truck-at <to>)
del (truck-at <from>)

<to>: type Place
connected(<from>,<to>)

(<from>, <to>)
If <from> = <to>,

then return False;
else, return True.

(a) Use of a functional type.

(defun connected (<from> <to>)

connected

(not (eq <from> <to>)))
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PlacePackage

TownCity Village

County

Type Hierarchy

objects
0 4321

Trunk-Space

<pack>: type Package

Pre: (at <pack> <place>)

(if (fragile <pack>)
add (broken <pack>))

del (at <pack> <place>)

load(<pack>,<place>,

<new-space>: type Trunk-Space

<old-space>: type Trunk-Space
<place>: type Place

positive(<old-space>)

decrement(<old-space>)

(truck-at <place>)

Eff:

(space-left <old-space>)

add (in-truck <pack>)
del (space-left <old-space>)
add (space-left <new-space>)

<old-space>,<new-space>)

Test Function

If <old-space>
positive

then return True;
else, return False.

(<old-space>)
>  0,

Actual Lisp Functions

(defun  decrement  (<old-space>)
(assert (not (= <old-space> 0)))
(list  (-  <old-space>  1))

(defun  positive  (<old-space>)
(>  <old-space>  0)

Generator Function

If
(<old-space>)decrement

then signal an error;
else, return {

<old-space>

<old-space>

=  0,

- 1 }.
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(pack-1,
ville-1)

unload

(truck-at
ville-1)

(in-truck
pack-1)load

(pack-1,
ville-1)(truck-at

ville-1)

Initial State Goal

ville-1)
(at pack-1

Statement

town-1)
(at pack-1

(truck-at
town-1)

ville-1)
(at pack-1
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(b) Example of a loop.

I C C

(at pack-1
town-1)

town-1)

(truck-at
town-1)

(at pack-2

town-1)
(pack-1,
load

town-1)
(pack-2,
load

town-1)
(pack-2,
unload

town-1)
(at pack-2

(truck-at
town-1)

(in-truck
pack-1)

town-1)
(at pack-2

(truck-at
town-1)

(in-truck
pack-1)

State
Initial

State
Intermediate

State
Current

(a) State loop.
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Initial State

town-1)

(truck-at
town-1)

(at pack-1

(at pack-2

town-1)

pack-2)

pack-1)

(truck-at
ville-1)

(in-truck

(in-truck

Current State

(pack-1,
unload

ville-1)

(town-1,

leave-
town

ville-1)
(pack-2,
unload

ville-1)

(town-1,

leave-
town

ville-1)town-1)
(pack-2,
load

town-1)
(pack-1,
load

(at pack-1
ville-1)

(at pack-2
ville-1)

Goal
Statement

town-1)
(pack-1,
load

(pack-1,
unload

ville-1)
(town-1,

leave-
town

ville-1)

town-1)
(pack-2,
load

(pack-2,
unload

ville-1)
(town-1,

leave-
town

ville-1)

(a)

(b)
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and
and

(truck-at <place>) holds in the current state
<place> is of type Town

Then select instantiating <from> with <place>

If (truck-at <to>) is the current subgoal
and leave-town(<from>,<to>) is used to achieve it If (truck-at <place>) is a subgoal

Then reject the subgoal (truck-at <place>)

and (in-truck <pack>) is a subgoal

(b) Reject Rule(a) Select Rule
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1c. Choose an unachieved literal

2c. Choose an operator or inference
rule that achieves this literal

6c. Choose anycase subgoals
among its preconditions

7c. For every clobber effect, decide
whether to negate its conditions

3c. Choose an instantiation for
the variables of the selected
operator or inference rule
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(a) Example problem: The truck has to leave county-1.

not (truck-in county-1)

Goal Statement

(b) Application of an inference rule.

Initial State

town-2

(truck-at
town-1)

(within
town-1
county-1)

county-2)

(within

town-2

town-1
county-1)

county-2)

(within

(within
county-1)

(truck-in
town-1)

(truck-at

Current State

(town-1,
add-truck-in

county-1)

Goal Statement

(truck-in
county-1)

not

town-1, town-2: type Town
county-1, county-2: type County

Set of Objects

(within town-1 county-1)
(within town-2 county-2)

(truck-at town-1)
Initial State
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Type Hierarchy

Root-Type

op(<var>)

Eff:

<var>: type Root-Type

add (pred <var>)
test(<var>)

Set of Objects
obj: type Root-Type

Goal Statement
(pred obj)
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(a) Logistics Domain.
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(b) Trucking Domain.
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