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W�^uk��6[AY^50i6^OV
Wbd�Y\[)~�i)kz^ d�d|Nb[IkzX�LOi)V�^Òkzdh[)kz^`_6W�~�^12)[6YZW�Y\dh[)V�!���i6YZ[6X�LO[?p4w��|�h�(oCG�i����|XZ^`W�dh[?p?w`�h�|x,'ÜS E�n
k`LhV�W�YZ[���W��A^�_AN�d|�AX\^`c�dOf@XZ^OLaNb[6Y\[)�¥kzd|[�W�Nbd|X?N�iAX\^OVeL|V�L�kzdh[)kz^`_AW�X\^uLaN�[AY\[���_6Nbd|�6XZ^`cìp0W��A^OV�^EY\[ ~�i)kzWbY\m0^
W�^uk��6[AY^50i6^OV�k�La[�dafÅWb^`[�� ^.V�i)k�kz^OV�V+fÅi6X\XZn�i V�^O~RW�d3L|k�5vi6YZN�^EkFd|[�W�N�dhX?Y\[�fÅdhN�c�LOW�YZd|[?S

`)d7�hY�k�_6Nbd7�|NÜLacRc3Y\[��çLaX�V�d�_6Nbdam�Y�~�^OV?La��^�X\X �Ýi6[)~�^`NPV�W�d0d�~�Nb^`_6Nb^OV�^`[�WPLOW�YZd|[�LO[)~TkFd|cR_6iAWPLaWbY\dh[T_6X´LaW��
fÅd|Nbc i6_)d|[��9�6Y�kP��WbdR�6i6YZX�~4S�Q XZd7�hY�k�_AN�d7�hNPLOc Y�V9^`o�_AN�^OVbV�^O~�i)V�YZ[��RW��A^�~�^12 [6Y\Wb^�kzX´Lai)V�^�V�iA�)V�^`W7daf
2)NÜV�W��Ýd|NÜ~�^`N�XZd7�|Y´k|p��9�A^`N�^�LI~�^12)[AY\W�^3kzX´Lai)V�^RY�VÒL�~�Y´V�b�i6[)kFW�Y\dh[ daf7X\YZW�^`NÜLaX´V��)L`m�YZ[���^�o6LhkzW�XZnìd|[6^�i6[��
[6^��!LaWb^O~RX\Y\Wb^`NPLOX+S
K��6^Ed|[A^�iA[6[6^��!LaW�^u~éXZY\Wb^`NPLOX Nb^`_6Nb^OV�^`[�WPV�W��6^·kzX�LOi)V�^[< IZN@Y �9�6YZX\^�W��6^�dhW��6^�N9X\Y\Wb^`NPLOX�V
kzdhcR_6N�Y´V�^�W��A^9kzX´Lai)V�^ V > Y@c S@g�d|c3_6i6WPLOW�YZd|[TYZ[TWb�6Y�VMNb^`_6Nb^OV�^`[�WPLOW�YZd|[TY´VM~�d|[6^9i)V�Y\[��·LèNb^OV�dhX\i6WbY\d|[�_AN�d0daf
V�WbNPLOW�^��hn�d|[�LO[�^`o�Y�V�W�^`[�W�Y´LaXZX\n�50i)La[�W�Yb2)^O~[�hd0LaXÝS	"6d|N�^`oALacR_6XZ^0phL�V�Y\cR_AX\^�XZd7�hY�k�_6Nbd7�|NÜLac W�dÒV�dhN�W�X\Y´V�WÜV
! �9NbY\WbW�^`[�YZ[� ±Nbd|XZd7�('
Y´V
V��6d��9[�YZ[�"MY4�hi6N�^�x�S�K��6^9W�dh_��ÝX\^`m0^`XU�|d!LaX�daf�W��6Y´V@_6N�d��|NPLOc;Y�V��
	���
����������hSOQ�[
Y\[ V�WPLO[�WbY�LOW�Y\dh[�daf�Wb�6Y�V��hd0LaX�Y�V�W�Nbi6^��9�6^`[��¥Y�V9L¥V�d|NbW�^O~�m0^`NPV�Y\dh[Rdaf�Wb�6^EX\Y´V�W9N�^�_6N�^OV�^`[�W�^O~���n��AS)K��6^
LaNZ�|i6c3^`[�WÜVèdOfçL�W�dh_��+XZ^`m0^`Xc�|d!LaX�LON�^�i)V�i)LaXZX\n�_ LaN�WbY\WbY\d|[A^O~ðYZ[�WbdRY\[6_Ai6WELa[ ~�d|i6Wb_6i6WÒLaNZ�|i6cR^�[�W�V�^`WPVFS
�+[�W��6Y´V�^`o6LOcR_6XZ^0p���Y�V9kFd|[)V�Y�~�^`Nb^O~�Wb�6^EY\[6_6iAW�La[)~���W��A^�dhi6W�_Ai6W`SeQ¹_6Nbd7�|NÜLac Y�V�^�o�^OkFi6W�^O~¥��n¥_6N�dO�
m�Y�~�YZ[��ÒLy�|d!LaX/�9�6Y�kP��� L|V
YZWPV�Y\[6_6iAW�LON$�hi6cR^`[�WPV@Y\[ V�WPLO[�WbY�LOW�^O~4ScB<�6^`[�L�Wbd|_��ÝX\^`m0^�Xw�hd0LOX4Y�V@_6NbdOm�Y´~�^O~4p
LìW��6^`dhN�^`c¥�+_6NbdOm0^`N�kzdh[)V�WbN�i)kFW�Y\m0^�X\nC_6N�dOm0^OVTWb�6^�^`o�Y�V�W�^`[ kz^RdafÒWb�6^ �|d0LOX�cR^`^�W�Y\[)�ìLa[�n kzd|[ V�W�NÜLaYZ[�WÜV
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"MY4�hi6N�^Ex %èj!Y\cR_6XZ^�j!d|N�WbY\[��H @N�d��|NPLOc

_6Nbdam�Y�~�^O~�W��AN�d|i)�|��W��6^7Y\[6_6iAW9LaNZ�|i6c3^`[�WÜVzS��Ã[�Wb�6Y�V�_6N�d�kz^uV�Vzp6Wb�6^�_6NbdOm0^`N	�9Y\X\X)_6Nbd�~�i)kz^E�6YZ[)~�YZ[��0V
fÅdhN
W��A^�d|i6Wb_6i6WELON$�|iAcR^`[�WPVzS "6d|N�^`oALac3_6X\^0p6YZ[�dhi6NEV�YZcR_6XZ^TV�d|NbW�Y\[)�R_6N�d��|NÜLacìp?L¥W�d|_��+XZ^`m0^`Xc�|d0LOX@dafeWb�6^
fÅd|Nbc �
	���
��)��. �0/ �1! �32 �345������� ��dhi6X�~R_6Nbd�~�i)kz^ÒW��6^Edhi6W�_6iAW��6YZ[)~�YZ[�� �6+7�&!��0/ �32 �3. �04(�6S

K��6^  @N�dhX\d���_6Nbd7�|NÜLacRc3Y\[��RX´La[��hi)L��h^�_6N�dOm�Y�~�^OVEL�_6NPLhkzW�Y´k`LaX@YZ[)V�WÜLa[�W�Y´LaW�YZd|[ dOf�X\d��|Y�k�_6Nbd7�|NÜLac��
cRYZ[���i)V�Y\[��¥LÒV�Y\c3_6X\^çkzd|[�W�Nbd|X?V�W�NÜLaW�^��|n0S��+[H ±Nbd|XZd7�6pA~�^`_6Wb��� 2)NPV�W�V�^OLONPkP���9YZW��R�)Lhkq��W�NÜL|kL��YZ[���Y´V
i)V�^O~
W�déV�^OLONPkP�éfÅdhNEL�_6N�d0dOfbSE�Ýf±~�i6NbY\[��3^`o�^ukzi6W�YZd|[�W��A^�kzi6NbN�^`[�W�V�^uLaNPkP��_ LaW���fÝLaYZX�Vzp)W��A^`[�Wb�6^TX´L|V�W7~�^`Wb^`N��
cRYZ[6Y�V�W�Y�kE~�^ukzY�V�Y\d|[C_)d|YZ[�WEY�V��)Lhkq��W�NÜL|kL�0^O~ðiA_ dh[ La[ ~ Lð[6^��2_)LOW��C^`o�_AX\d|Nb^O~4SRj0^OLONPkP� kFd|[�W�N�dhX�Y\[ L
 @N�dhX\d7�ì_AN�d7�hNPLOc k`La[ � ^�m�Y\^��e^O~ìL|V�L ~]MbN@} X�I�X�ILM4IZ~1Q#R > P _AN�d|�AX\^`c !�g�d|�6^`[Ûp9w`�|�h�,'Üp��9�6^`Nb^RkzX´Lai)V�^
V�^�X\^OkzWbY\dh[�Y´VMW��A^�_6Nbd�kz^OV�V
dafÛ~�^OkzY´~�Y\[)�a�9�)LOW@_6Nbd7�|NÜLac kzX�LOi)V�^çV��6dhi6X�~T�)^9i)V�^O~TW�d�Nb^O~�i)kF^�L�_)LaNbW�Y�kFi6X�LON
V�iA���|d!LaX?~�i6N�YZ[���_6Nbd7�|NÜLac ^`o�^Okzi6WbY\d|[ÛSM]�Y3D�^`N�^�[�W@dh_6W�YZd|[)V@YZ[¥L·_AN�d7�hNPLOc LaN�^�N�^�_6N�^OV�^`[�W�^O~Ei)V�YZ[��ÒV�^`_��
LaNÜLaWb^¥kzX�LOi)V�^OV��9�6Y�kP���)L`m0^Ò^�5viAY\mhLaXZ^`[�W9�A^OL|~6V��6iAWE~�Y3D�^`Nb^`[�W�kzX´Lai)V�^T�)d�~�YZ^OVzS�g�d|[�W�Nbd|X@YZ[�fÅd|Nbc�LaWbY\d|[
Y�V�i)V�i)LaXZX\nìYZ[)kzd|Nb_)d|NPLOW�^O~CY\[�W�dIL  ±Nbd|XZd7��_AN�d7�hNPLOc YZ["Wb�6^æfÅdhN�c dOf7kzX�LOi)V�^z�ÃV�^�X\^OkzWbY\dh[�N�iAX\^OVFSRK��6^OV�^
N�iAX\^OV��6^�X\_�L`m0d|Y´~RY\[)LO_6_6N�dh_6N�Y´LaWb^�kzX´Lai)V�^TLO_6_6XZY�k`LOW�Y\dh[)Vzp�W��6^�N�^`��n��hN�^OLOW�XZnRN�^O~�i)kzY\[)���)L|kL��WbNPLhkq��Y\[��AS

Q�V�La[R^�o6LOcR_6X\^!p|kzdh[)V�Y´~�^`NeW��6^7V�YZcR_6X\^çV�dhN�W�YZ[��T_AN�d7�hNPLOc�V��6d��9[RY\[H"MY4�hi6N�^7x�pU�9�6Y�kP�3V�d|NbWPVeL�X\Y´V�W
��n-�|^�[6^`NPLOW�YZ[���_ ^�N�c¥i6WPLOW�Y\dh[)V�dOf�Wb�6^¥X\Y�V�W�i6[�W�YZXMYZWa2)[)~6VEd|[6^�Wb�)LaWEY´V·dhNP~�^�N�^O~4S+ M^`N�c¥i6WÜLaW�YZd|[)V�LaNb^
�|^�[6^`NPLOW�^O~���n�_)^`N�c¥i6WbY\[��eW��6^eWPLaYZX0dafAW��6^eY\[6_Ai6W?X\Y´V�W
La[ ~�W��A^`[EY\[)V�^`N�WbY\[��9Wb�6^��6^OL|~ÒV�dhcR^��9�6^`Nb^@Y\[EWb�6^
_)^`N�c¥i6Wb^O~RWPLaYZX+S�K��6Y´V�_6N�d��|NÜLac kFi6N�Nb^`[�WbX\nR_)^`N�fÅd|Nbc�VèYZ[98n!;:=<3'9WbY\cR^!S9K��6^�d|[AX\n�[6d|[ ~�^`W�^�N�cRYZ[6Y�V�c
kzdhcR^OV
fÅN�dhc&Wb�6^¥~�^12)[AY\W�YZd|[IdafeW��6^�_AN�^O~�Y´k`LaWb^>
#�����
�

)?(/��9�6Y´k�� k`La[ì^`YZW��6^�N�YZ[)V�^`NbW�LO[ìY\Wb^`c LaW�Wb�6^
�)^��|YZ[6[6YZ[��"dOfELìX\Y´V�WÒd|N3V�d|c3^��9�6^`Nb^RY\[ W��A^ðWÜLaYZX+S K��6Y´VT[6d|[)~�^`W�^`NbcRY\[AY�V�c k�La[ê�)^�^`XZY\cRYZ[)LaWb^O~ë��n
X\^uLaN�[AY\[���L�kzdh[�WbN�dhX@N�i6XZ^TfÅd|N�Wb�6^[2)NÜV�WÒkzX�LOi)V�^�Wb�)LaW��9YZX\X�kzd|NbN�^OkzWbX\n�_6Nb^O~�Y�kFW��9�6^`[ìWb�6^�Y\Wb^`c V��6d|i6X´~
�)^E_6X�Lhkz^O~�LaW�W��6^E�6^uL|~Rdaf�Wb�6^EX\Y´V�W`S

"MY4�hi6N�^euTV��Ad���V9LEcRd�~�Yb2)^O~�m0^`NPV�Y\d|[¥daf�W��A^@
&���
� ��
ÒkzX´Lai)V�^E~�^12)[AY\W�YZd|[?p@�9�6Y´k��H�9L|Vekzd|[ V�W�Nbi)kzWb^O~
��n<W��6^BA+iDCUjFEHGJI XZ^OLaNb[6Y\[)�êV�n6V�W�^`c !�s)^`XZX\^�%gG�d0dh[6^`n0p�w��|��u,'PS K��A^ 2)NÜV�WK
#� �
� ��
 kzX�LOi)V�^ì� L|V
�)^`^`[:9$�hi)LaNÜ~�^O~�;��9Y\Wb�Ikzd|[�W�Nbd|X4YZ[�fÅd|Nbc�LaWbY\dh[�V�d�Wb�)LaW7LaWbW�^`cR_AWPV@W�d�i)V�^EY\W9Y\[ La_6_6Nbd|_6NbY�LOW�^`XZn��9YZX\X fÝLOY\X
Y\c3cR^O~�YZLaWb^`X\nhS
K��6Y�V9kFX�Lai V�^��9Y\XZX4[6d��-dh[6X\nR�)^ÒLa_A_6X\YZ^O~ �9�6^`[ìLT^�X\^`cR^�[�W@Y´Vè�)^`YZ[���Y\[ V�^`NbW�^O~RY\[�W�d¥LO[
^`cR_AW�n3X\Y�V�W�d|NÒY feW��A^�[6^��2^�X\^`cR^�[�WeY�V�X\^OVbV�W�� La[ Wb�6^��6^OLh~ëdOf9W��A^¥kzi6N�Nb^`[�W�X\Y´V�W`S.K��6^�Nb^OV�iAX\W�Y´V�LO[
8n!;:ML6'�YZ[)V�^`NbW�YZd|[IV�dhN�W9_6Nbd7�|NÜLacìS

g�d|�6^�[:!�w`�h�|�@'ELa[ ~ s)^`X\XZ^TLO[)~�G�d0d|[6^`n !�w��|�7u@'��)L`m0^T�)d|Wb�"YZ[�WbN�d�~�i)kF^O~�V�n6V�W�^`c�V9W�� LaWELhk�5viAY\N�^
kzdh[�WbN�d|X��6^`iAN�Y�V�W�Y´k`V/Wbd�YZcR_6Nbdam0^�W��6^e_ ^�N�fÅd|Nbc�La[ kz^�daf  @N�d|XZd7��_AN�d7�hNPLOc�VzS��Ã[ÒW��6^uV�^9V�n6V�W�^`céVzphL�kzd|c¥�6Y��
[)LOW�Y\dh[Rdaf�U	Ea` �9YZW��RYZ[)~�i)kzWbY\dh[�Y´V±i V�^O~�WbdTXZ^OLaNb[�kzd|[�W�Nbd|X)N�iAX\^OV@W�� LaW�^�X\Y\c3Y\[)LOW�^�� L|kL��WbNPL|kL��Y\[��AS@U@ov�
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"
Y4�|iAN�^nu %e�+cR_6N�dOm0^O~¥�+[)V�^�N�W  @Nb^O~�Y�k�LaW�^

_)^`N�YZcR^`[�WPLOX6N�^OV�i6X\WÜV�LaN�^7_6N�^OV�^`[�W�^O~�dh[�LTmhLaNbY\^`W�n�daf�~�d|c�LOY\[)V@Y\[ kzX\i)~�Y\[��ÒV�^�m0^`NPLOX _AX�La[A[6Y\[��¥~�d|c�LOY\[)V
�9�6Y´k��ì^`c3_6X\dOn0^O~�L�V�Y\cR_AX\^TXZY\[6^uLaN�_6X´La[6[A^`N`S¥K��6Y´V·_AN�d|_)d!V�LaX9_AN�^OV�^`[�WÜV�N�^OV�^OLaNÜk��ìWb�)LaWÒV�i k`kz^OVbVÃfÅi6XZX\n
^`o�W�^`[ ~6V�Wb�6^OV�^¥cR^`Wb�6d�~6VE��n La_6_AX\n�Y\[�� ��`/ -Wb^Ok��A[6Y^50i6^OV�fÅd|N.kzd|[�W�Nbd|X���[6d��9XZ^O~(�|^3L|k�5vi6Y´V�YZW�Y\dh[ Y\[ L
cRd�~�^�N�[?pAkzd|cR_AX\^`o�_6X´La[6[AY\[��3V�nAV�Wb^`cìS
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 @N�^`m�Y\dhi)V�Nb^OV�^OLONPkP��YZ[ì_6X�LO[6[6Y\[)��La[)~ìX\^uLaN�[AY\[��3V�nAV�Wb^`c�V9�)L|V��)^`^`[ì�)LhV�^O~ìLOX\cRd!V�W�^`[�W�Y\Nb^`X\néLaN�dhi6[)~
X\YZ[6^OLON`p�V�WÜLaWb^z�+� L|V�^u~ê_6X�LO[6[6Y\[)�CLaX4�hd|NbY\W��Ac�VzS �+[ N�^OkF^`[�WÒn0^OLaNÜVzp�Lì[�iAc��)^`NÒdaf7cRd|Nb^�V�dh_6�6Y�V�W�Y´k`LaWb^O~
_6X´La[6[6YZ[��ìLO_6_6Nbd0L|kP�6^OVT� Lum0^3� ^�^`[ Y\[�W�Nbd�~�i)kz^u~ëWb�)LaW�dhi6W�_)^`N�fÅd|N�c cRd0V�W�XZY\[6^uLaN`p�V�WÜLaW�^F�+�)LhV�^O~ LOX4�|dO�
N�YZW��6céVzS>l�[�fÅdhN�Wbi6[)LaWb^`X\n!pçfÅ^��&kFd|[�W�N�dhX �#��[Ad��9XZ^O~(�h^ìL|k�5vi6Y´V�YZW�Y\dh[ V�nAV�Wb^`c�V��)L`m0^��)^`^`[ L|~6LO_6W�^u~ Wbd
_)^`N�fÅdhN�c�dh[�W��6^OV�^E[6^���^�N�_6X´La[6[6YZ[��3LaX4�hd|NbY\W��Ac�VzS	d�[A^TV�W�n�XZ^�dOf�_6X�LO[6[6YZ[���W��)LOW9�)L|V�L|k�5vi6YZN�^O~¥c�i)kP�
N�^ukz^`[�W9_6N�dhcRY\[6^�[)kz^EY�V9_)LaNbW�Y´LaX �Ýd|NÜ~�^`N�_AX�La[A[6Y\[��AS�K��6Y´VèW�n�_)^TdafçLO_6_6N�d!L|kP�ìY�V �9Y�~�^�X\n�i)V�^u~ðY\[Ic�La[�n
kzi6NbN�^`[�W�_6X�LO[6[6YZ[��¥V�nAV�Wb^`c�V�La[)~ �e^�fÅ^`X\WeLT_)LON�WbY�LaX��+dhNP~�^�N�_6X´La[6[6^�N���dhi6X�~R_6NbdOm�Y´~�^�LO[ �|d0d�~ðWb^OV�Wb�)^O~
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ADD-ACTION(action(1,putdown(b),[action(0,start),action(g,goal)],[action(0,start),action(g,goal),action(1,putdown(b)])

UCPOP([action(0,start),action(g,goal)],[(0<g)],[],[goal(clear(b),g),goal(on-table(b),g)],[unstack(b,a),putdown(b)])

SELECT-GOAL([goal(clear(b),g),goal(on-table(b),g)],goal(clear(b),g))

MEMBER(goal(clear(b),g),[goal(clear(b),g),goal(on-table(b),g)])

ADD-ORDERING((0<1),[(0<g)],[(0<g),(0<1)])

SELECT-OPERATOR(goal(clear(b),g),[action(0,start),action(g,goal)],[(0<g)],[],[goal(clear(b),g),goal(on-table(b),g)],action(1,putdown(b)))
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W��AY�VM^`o�W�NÜL��|^`[6^�NPLaXZY48OLOW�YZd|[?p|_AN�d0dafÛW�Nb^`^9Y\[�fÅdhN�c�LOW�YZd|[�kFd|[�WPLaYZ[6Y\[)��Wb�6^OV�^9X\Y�V�WPVMY´VMW�d0d.V�_)^OkzY´LaXZY48`^O~EW�dE�)^
i)V�^zfÅi6X?Y\[Ikzdh[�WbN�dhX?N�i6XZ^OVzS�K��6Y´V�_6N�d�kF^O~�i6Nb^�LaXZX\d���V�fAhpi�jwl�W�d¥�6i6YZX�~�V�YZcR_6X\^�N`p|cRdhN�^��h^`[6^`NÜLaX
kzdh[�WbN�dhX
N�iAX\^OV��9�6YZX\^�V�W�Y\XZX@N�^�WPLaYZ[6Y\[)��^`[6dhi��|� YZ[�fÅd|Nbc�LaWbY\d|[CY\[CW��A^ �|^`[A^`NPLOX\Y48�^O~�_6N�d0dOfE[6d�~�^uV�W�dì^]D4^ukzW�YZm0^`X\n
fÅd�kzi)V9W��A^�YZ[)~�i)kFW�Y\m0^7V�^uLaNPkP�?S
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ü43­ù �eý��-���ÝüPø � �Oúñû�ý������Oø �Åø ���Eü#����ûLK0û�ý��?3­ø­ù��Åù .
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UCPOP(Actions0,Orderings0,Links0,Goals0,Solution)

ADD-ORDERING((0<ANum1),Orderings0,Orderings1)

SELECT-GOAL(Goals0,goal(clear(X),g))

MEMBER(goal(clear(X),g),Goals0)

SELECT-OPERATOR(goal(clear(X),g),Actions0,Orderings0,Links0,Goals0,action(ANum1,putdown(X)))

ADD-ACTION(action(ANum1,putdown(A),Actions0,Actions1)

"MY4�hi6N�^Òt %���^`[A^`NPLOX\Y48�^O~  @N�d0dOf9K?N�^�^�dOf�j!d|X\iAW�Y\dh[IK/NÜL|kz^EfÅN�d|c "MY4�hi6N�^�r
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K��6^��|d!LaX)dafÛW��6^9YZ[)~�i)kzWbY\dh[�_6� L|V�^�Y�V
W�dE_6N�d�~�i)kz^7La[¥d|_)^`NPLOW�YZd|[)LOX?~�^12 [6Y\WbY\d|[�dOfC�9�6^�[�YZW@Y�VMi V�^zfÅi6X)Wbd
La_A_6X\nEL9_6X´La[TNb^12)[6^�cR^`[�W4k�La[)~�Y´~6LaWb^0S���YZm0^`[EL�k`La[)~�Y�~6LOW�^0p0g�p���^ç~�^OV�YZN�^�L�~�^12 [6Y\WbY\d|[EdOf)W��6^ekzdh[)kz^`_AW
9PV�i6���hd0LaX´V.fÅdhN[�9�6Y´k�� g>Y�V�i V�^zfÅi6Xm;�Sì�+[ Wb�6^R�6XZd�kq�AV��ed|NbX�~ ~�dhc�LaYZ[?p
V�i)kP� Lì~�^]2)[6Y\WbY\dh[ Y�VEX\^OLON�[6^O~
fÅd|N�^OLhk��IdafeW��6^ÒN�^12 [6^`cR^`[�WPVeV��6d��9[ìYZ[
"MY��|i6Nb^T��S��+[�Wb�6Y�V�kzdh[�Wb^`o�W�p)kzd|[�W�Nbd|X
N�i6XZ^TXZ^OLaNb[6Y\[��¥k�La[ì�)^
m�Y\^��e^O~�L|V?N�^�X�LaWbY\dh[)LaX�kzdh[)kz^`_AW?X\^OLON�[6YZ[��6S
Q [�iAc��)^`N)daf V�nAV�W�^�c�V�!W��iAY\[6X´La[?p�w`�h�|�(oUG�i����|XZ^`W�dh[?p�w��|�hx(o
s)^`XZX\^ % G�d0d|[A^`n0p?w`�h��&!L,'9�)L`m0^E�)^`^`[I~�^OV�Y4�h[6^O~�Wbd�WÜL|kL��XZ^�W��6Y´V�W�n�_)^�dOf�X\^OLON�[6YZ[��T_AN�d|�AX\^`cìS�fAhpikjAl
^`cR_AX\dOn6V�L�m0^`NPV�Y\dh[Rdaf ��i6YZ[6X�LO[C.­V��=iDGJC¥LaX4�hd|NbY\W��Ac Wbd�X\^OLON�[Ikzdh[�WbN�d|X?Nbi6X\^uV�W��6Nbd|i��h��Y\[ ~�i)kzWbY\d|[ÛS

K��6^ìkP�6dhY�kz^RdOfÒL��	iDGJCa�ÝX\Y��0^�fÅNPLOcR^���dhN$�CY�V�cRd|WbY\mhLaWb^O~"��n Lì[�i6c¥�)^`NTdOf�fÝL|kFW�d|NÜVzS "MY\NÜV�W�p
Wb�6^
�)LhV�Y�k��	iDGJC�LOX4�|dhN�YZW��6c Y�V�N�^`X´LaW�YZm0^`X\nE^OLhV�n¥W�dÒY\cR_6XZ^`c¥^`[�W�La[ ~��)L|V�_AN�dOm0^`[¥^10�kFY\^`[�W@Y\[3LT[�i6c��)^`N�daf
~�dhc�LaYZ[)VzS�j0^Okzdh[)~4p��	iDGJCE�)L|VeL 9�cRd!V�W	�|^`[A^`NPLOX^;��6Y�LhVk�9�6Y�kP��W�^`[ ~6V@W�dT_AN�d�~�i)kF^�V�Y\cR_6XZ^9~�^]2)[6Y\WbY\dh[)VzS
j0i)kP� L��6Y´L|VTY´VTY\cR_)d|NbWPLO[�W�fÅd|N�XZ^OLaNb[6Y\[)��N�iAX\^OV[�9YZW�� L�XZd��;céLaWPkP� kzd0V�W`p	�9�6Y�kP� �6^`XZ_)VTL`m0dhY�~"Wb�6^
i6WbY\X\YZW�nð_AN�d|�AX\^`cìSÒK��6YZNP~4p4YZW�Y�V�Nb^`X�LOW�Y\m0^�X\nR^OLhV�nìWbdð�AY�L|V��=iDGJC��9YZW��ì_6NbY\d|N���[6d��9X\^O~U�|^ !S �L�8�8OLO[6Y	%
��Y\�6XZ^`N`p)w��|�|x@'PSe�+[ðdhi6N�k`LhV�^0pU��^Ek`LO[�i6W�YZX\Y48�^9W��6^EY\[�fÅd|N�céLaW�YZd|[3kzd|[�WPLOY\[6^u~�Y\[RWb�6^��|^`[A^`NPLOX\Y48�^O~æ_AN�d0daf
W�Nb^`^OV�dOf@_6X´La[6[AY\[��3V�dhX\i6WbY\d|[�WbNPL|kF^OVzS
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�	i GJCTLaWbW�^`c3_6WPVMWbdEX\^OLON�[3L�kFd|[)kz^�_6We~�^12)[6YZW�YZd|[�Y\[¥W�^�N�c�V?daf/Ly�|YZm0^`[¥V�^�W@daf
�)Lhkq�U�|Nbd|i6[ ~æ_6Nb^O~�Y´k`LaWb^OVzS
K��6Y´V�~�^12)[AY\W�YZd|[IY�V�kzd|cR_)d!V�^O~�dafçLRV�^�W�daf d�dhN�[ìkFX�Lai V�^OV�Wb�)LaW·kzdOm0^`N�LaXZXMdOf�Wb�6^T_)d!V�Y\WbY\m0^Ò^`o6LOcR_6XZ^OV
daf
LRkzd|[ kz^`_6W�p)La[)~�[6dh[6^TdOfeW��6^E[6^��!LaWbY\m0^T^�o6LOcR_6X\^uVzS�K��6^.V�^`XZ^OkzW�YZd|[��Ã~�^OkFY�V�YZd|[�^`oALacR_AX\^OVekzd|XZX\^OkzWb^O~
Y\[CW��A^�^`oALac3_6X\^.La[)LOX\nAV�Y�VE_6�)LhV�^R_6NbdOm�Y´~�^�Wb�6^3V�^`WÜV·dOf�_)d0V�YZW�YZm0^RLO[)~"[6^��!LaWbY\m0^�^`oALacR_AX\^OVèfÅdhNT^OLhk��
_6X´La[6[6YZ[��¥N�^12)[A^`cR^`[�W�k`LO[)~�Y�~ALaW�^!S
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�Ã[AY\W�Y´LaXZY48OLOW�Y\dh[
� I���P)R4QSR > P %  ¹[�i6XZX
� I]��N@R^P)R^P7_ %  >LOX\X?_)d0V�Y\WbY\m0^�^`oALac3_6X\^OV

B<�6Y\XZ^�� I]��N@R^P)R^P7_ Y´V�[6d|W�^`cR_6W�n
"MYZ[)~�L�kFX�Lai V�^0p �@p6W��)LOW�kzdOm0^`NÜV�V�d|cR^�^�o6LOcR_6X\^uV±YZ[�� I]��N@R^P�R^P�_ p

�6i6W9[6d¥[6^��!LaWbY\m0^�^`oALac3_6X\^OVFS
�9^`cRdOm0^�^`o6LOcR_6XZ^OV�kzdOm0^`N�^O~¥��nc��fÅN�dhc�� Iq��N@R^P�R^P7_ S
Q�~A~ �ìW�d�� I���P�R4QSR > P S

"MY4�hi6N�^Ò� %	E9LhV�Y´k �=iDGJCRg�dam0^�N�Y\[)�¥Q�X4�hd|N�YZW��6c

�	iDGJCCc�L`n"�)^�m�Y\^���^O~ L|V¥LCV�Y\c3_6X\^�kFdam0^�N�Y\[)�ìLaX��|dhN�Y\Wb�6c �9�6Y�kP� �)L|V�W��A^��)LhV�Y�kRfÅd|Nbc V��6d��9[
Y\[�"
Y4�|iAN�^3��S¥K��6^�9�2)[)~CL�kzX�LOi)V�^6;ðV�W�^`_CY�V�Y\cR_6XZ^`cR^F[�Wb^O~R��n L �|^`[6^�NPLaX��+Wbda�ÃV�_)^OkzYb2�k��6Y\XZX �ÃkzX\YZc��6Y\[��
V�^uLaNPkP�?S �=iDGJC�Lh~6~6VELa[�W�^ukz^O~�^`[�WPV�W�d�W��6^¥~�^`m0^`X\dh_6Y\[)��kzX�LOi)V�^�dh[6^3LaWÒLRW�Y\c3^0SEQèW7^OL|kP�CV�Wb^`_ �=iDGJC
^`mhLaXZi)LaWb^OV�LOX\X
_ d!V�V�Y\�6XZ^�XZY\W�^�NPLaX´VèWb�)LaW7cRY4�h��W9�)^¥L|~A~�^O~CLa[)~ìV�^`X\^OkFWPV9W��6^�dh[6^��9�6Y�kP��céLao�Y\cRY�8`^`V9LO[
Y\[�fÅd|N�céLaW�YZd|[��Ý�)LhV�^O~ �!LaY\[<�A^`i6N�Y´V�WbY�k|S K��6Y�VR�6^`iAN�Y�V�W�Y´ké_AN�^zfÅ^`NÜV�X\YZW�^`NÜLaX´VæWb�)LaW�kFdam0^�N�cRdhN�^I_ d!V�YZW�Y\m0^
^`oALacR_AX\^OV�La[ ~éfÅ^��e^`N�[6^��0LaWbY\m0^E^`oALacR_AX\^OVFS

K��6^��|^`[6^�NPLaWbY\dh[ dafèk`La[)~�Y�~6LOW�^¥X\Y\Wb^`NPLOX�V�WbdIL|~6~"WbdìL�~�^`m0^�X\d|_AY\[���kFX�Lai V�^¥[6d|Nbc�LaXZX\nIkzd|[ V�Y�V�WPVEdaf
W�Nbn�YZ[��E^OL|kP���)Lhkq�U�|Nbd|i6[)~�_6Nb^O~�Y�k�LaW�^ �9YZW��3LaXZX6_)d0V�V�Y\�6XZ^�kFd|c¥�6Y\[)LOW�YZd|[)VMdOf?mhLaNbY�LO�6X\^OV�kziAN�N�^�[�WbX\nEY\[�Wb�6^
kzX´Lai)V�^�LO[)~RLa[�n�[6^�� _6N�^u~�Y�k`LOW�^�mhLaN�Y´La�6XZ^OVzS�Q�[�n�_6N�^O~�Y�k`LOW�^OVMWb�)LaWçk`La[3� ^�i)V�^O~RL|V�N�i6XZ^�La[�W�^OkF^O~�^`[�WPV
c¥i)V�W��)^�YZ[�WbN�d�~�i)kF^O~ìL|VE�)L|kL�(�hN�dhi6[)~
��[6d��9XZ^O~(�|^!S fAhpikjAl"i V�^OVELa[CY\[�W�^�[)V�YZd|[)LOX@m0^`NPV�Y\dh[ìdaf �=iDGJC
�9�6^`Nb^ì�)L|kL�U�|N�dhi6[)~ê_6Nb^O~�Y´k`LaWb^OV�k�La[<�)^C~�^12)[A^O~<L|V  @N�dhX\d7� _6N�d��|NPLOc�V�YZ[)V�Wb^OL|~êdOf�N�^65vi6YZN�YZ[�� LO[
^`o�W�^`[ V�Y\dh[)LaX?Nb^`_6Nb^OV�^`[�WPLOW�YZd|[
!#G�d0d|[6^`n %;geLaX\YbD�p?w`�|�h�,'ÜS

d�[6^�céL8b�d|NE~�NPL��9�)L|kL�ìW�d �=iDGJC !ÝLa[)~"dhW��6^�NTV�Y\cRYZX�LON�YZ[)~�i)kzWbY\m0^.LaX4�hd|NbY\W��Ac�Vq'9Y´V�W��)LOW�Wb�6^¥�6Y\XZX �
kzXZY\c¥�6Y\[��çV�^OLONPkP��fÅdhN�La�|d0d�~3La[�W�^Okz^u~�^`[�W
k`La[�^OLhV�YZX\n�^`o�_6XZd�~�^0p|^OV�_)^OkzY�LOX\XZn��9�6^`[�Wb�6^`N�^çLaNb^�[�i6cR^`Nbd|i)V
�)Lhkq�U�|Nbd|i6[)~C_6N�^O~�Y�k`LOW�^OV��9Y\Wb�"X´LaNZ�|^¥[�i6c¥�)^`NPV�daf�LON$�hi6cR^`[�WPVFS�B<�6^`[ V�^�X\^OkzWbY\[��3^OL|kP�"[A^��;kzX´Lai)V�^
La[�W�^ukz^O~�^`[�W`p �	iDGJCCW�N�YZ^OV N7M�M _)d0VbV�YZ�6X\^Im|LON�Y´La�6XZ^�kzd|c¥�6YZ[)LaWbY\d|[ V·fÅd|N N7M�M _6N�^u~�Y�k`LOW�^OVE�)^zfÅd|Nb^ðcéL���Y\[��
Y\WÜV9k��Ad|Y�kF^0S�K��6Y�V9V�^OLaNÜk�� �hN�d���V IZJLK > PwI]P(Q#R^N7M4M1c LhVèWb�6^T[�i6c¥� ^�N
dOf�_6Nb^O~�Y�k�LaW�^·LaN$�hi6cR^`[�WPV�YZ[)kzNb^OL|V�^OVzS
fAhpi�jwl¥kzYZNPkzi6c¥m0^F[�WÜV W��AY�V@V�^OLaNÜk���_6Nbd|�6XZ^`c>��nEi)V�Y\[��EWb�6^��h^`[6^`NÜLaX\Y�8`^O~E_6N�d0dOfÝV±dOf?WbNPLaYZ[6Y\[)��^`oALac3_6X\^OVFS
E�n�^`oALacRYZ[6Y\[)��W��6^�_6Nbd0daf�W�N�^�^OVzpAfAhpi�jwlRY´~�^`[�W�Y32 ^OV@LTV�c�LaXZX�V�^`W�daf
_)dhW�^`[�W�Y´LaX4XZY\Wb^`NPLOX�VMWb�)LaWçkzd|i6X´~��)^
L|~A~�^O~TLhV@La[�W�^ukz^O~�^`[�WPV4Wbd�Wb�6^ekzi6NbN�^`[�W
kzX�LOi)V�^ç~�^12)[AY\W�YZd|[?Sk`)YZW�^`NÜLaX�V
LaNb^9Lh~6~�^O~EY\[�L �9L`n�Wb�)LaW�i6W�YZX\Y48�^OV
mhLaNbY�La�AX\^Òkzd|[A[6^OkzWbY\d|[ V9LaX\Nb^OL|~�nð^uV�WPLO�6X\Y´V��6^u~éYZ[�W��6^E_6Nbd0dafeW�Nb^`^0S�K��6Y´V9La_6_6Nbd0Lhk��I[6Y�kz^�X\n�fÅd�kzi)V�^uVèWb�6^
�	i GJC�V�^OLaNÜk�����nRd|[6XZn�kzdh[)V�Y´~�^`N�YZ[���X\YZW�^`NÜLaX´Va!+LO[)~RmhLaN�Y´La�6XZ^Òkzd|c¥�6Y\[ LaW�YZd|[)VL'@Wb�)LaW �e^`N�^�fÅd|iA[)~Ri)V�^zfÅiAX
Y\[IV�d|X\m�Y\[)��W��6^EW�NÜLaYZ[6Y\[���^�o6LOcR_6X\^uVzS
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K��6^ �h^`[6^`NÜLaXZY48`^O~�_AN�d0dafÝVTdOf�W�NÜLaY\[AY\[��I^`o6LOcR_6XZ^OV�k�La[ �)^�V�^`^`[ L|Vy�hY\m�Y\[��IW��6^3kzdh[�Wb^`o�W�fÅdhNTW��A^RLO_��
_6Nbd|_6NbY�LaWb^ÒLa_6_6XZY�k`LOW�YZd|[)V�daf�N�^12)[A^`cR^`[�W�k`LO[)~�Y�~ALaW�^uV��9Y\W��AY\[�LT_6Nbd0dafbS9j0d|c3^�[6d�~�^OV�dOf�L[�h^`[6^`NÜLaXZY48`^O~
_6Nbd0daf9WbN�^`^¥kFd|[�WPLaYZ[Ck`LaXZX�V�Wbd:9�d|_)^`NÜLaWbY\d|[ LaX^;�_6N�^u~�Y�k`LOW�^OVFSTK��A^OV�^¥LON�^�i)V�i)LaXZX\n�XZd����+XZ^`m0^`X
_6N�^O~�Y�k`LOW�^OV
W�� LaW9�)L`m0^��)^`^`[IkzX´L|VbV�Y32 ^O~RL|V[9b^OL|V�nRW�d¥^`mhLaXZi)LaWb^�;y�9YZW��6YZ[�W��6^�_AN�d|�AX\^`c ~�d|céLaY\[Ûp6La[ ~éWb��i V9k`La[��)^
i)V�^O~ðWbd��6iAY\X�~R^10ékzYZ^`[�Wekzdh[)kz^`_AW�~�^]2)[6Y\WbY\dh[)VzSeK��6^Ed|_)^`NÜLaW�YZd|[)LOX@[6d�~�^uVèdOfeLæ_AN�d0dafeNb^`_6N�^uV�^`[�W�LaXZX?daf
W��A^�_6N�YZcRY\WbY\m0^Ekzdh[)~�YZW�Y\dh[)V�Wb�)LaWE�)Lh~ëWbdð�)^3V�LOW�Y�VS2)^O~ðfÅdhN�Wb�6^�_6Nbd0daf�W�dIV�i)k`kz^`^u~4S�fAhpikjAl"^�cR_6X\dOnAV
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Y\[ ~�i)kzWbY\d|[3Y\[ILa[ILaWbW�^`c3_6W�Wbd�Y�~�^`[�W�Y�fÅn¥L�V�c�LaXZX�V�^`W9dOf@Wb�6^OV�^ÒV�Y\cR_6XZ^9W�^OV�WPV�Wb�)LaW��9Y\XZX _AN�dOm�Y´~�^�[6^ukz^OVÃ�
V�LON�n �|i6Y´~6La[)kF^TY\[I~�^�W�^`NbcRY\[6YZ[��[�9�A^`W��6^�N�Wb�6^�LO_6_6X\Y´k`LaWbY\dh[�dafçL�N�^12 [6^`cR^`[�W9k�La[)~�Y´~6LaWb^TY´VèXZY4�0^`XZn�Wbd
X\^uL|~�W�dILRV�d|XZi6W�YZd|[?S�j!Y\[)kz^ÒW�^OV�WEkzdh[)~�Y\WbY\dh[)V�W��)LOW�m0^�N�Y fÅnéLé_AX�La[A[6Y\[��é~�^OkzY´V�Y\dh[CLaNb^¥V�d|c3^`W�YZcR^OV�[6dhW
^`o�^Okzi6Wb^O~Ti6[�W�YZX6c�i k��ÒX�LaWb^`N`p0YZW
Y´V@Y\cR_)d|NbWPLO[�W@Wbd�kzdh[)V�Y´~�^`NeLa[3^`[�WbY\Nb^�^`oALacR_AX\^9_6Nbd0daf
Y\[ V�W�^uL|~�dafOb�i)V�W
W��A^TV�i6N�Nbd|i6[ ~�Y\[��3kzdh[�Wb^`o�W9dOf�L�_)LON�W�Y´kzi6X´LaN�~�^OkFY�V�YZd|[?S�"6d|N�Y\[)V�WPLa[ kz^0p�Wb�6^E_6X�LO[6[6^`N9c3Y4�|��W�[Ad|W�m0^`N�Y�fÅn
W�� LaWek��Ad0d0V�YZ[��TWb�6^�L|kFW�Y\dh[ �(	 
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_6Nbd0daf�W�� LaW�V��)LaNb^�mhLON�Y�LO�6X\^uVe�9YZW��CW��6^��|^�[6^`NPLOX\Y�8`^O~ìV�iA���|d!LaX9LON�^RWb^OV�Wb^O~ìL|VE_)d0V�V�Y\�6XZ^�La[�W�^ukz^O~�^`[�WPVFS
K��6Y´VTcR^`W��Ad�~"Y\[6YZW�Y´LaX\XZn�^OV�WPLO�6X\Y´V��6^OVTcéLa[�nìN�^`XZ^`mhLa[�WTmhLaNbY�La�AX\^�kzdh[6[6^OkFW�Y\dh[)VT�)^`WW��^`^�[ L�N�i6XZ^R�6^OLh~
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