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[^]ed$�7� Z'���fhu�yZ\gka�� �1� ���FhK�K� �od"d�])��� ���&���Ka/�o�KZ�a�[b]����1WfY�Z,� c*0^Z\�BW .�����hSW �oWF]eh � : 2 Y�Z � Z�"1]_gkZ&�
h\��WfY�] [��1�7���fh;�S� Y&]_[1Wfh 8k] Z(� ���fhS�K� �\d"d"]���� �0�1���Sa
�o�SZ��Bh ��[bWF�fa��BW [� `[^a��OY �K[1Z(+%���fZ [f[b] h3��[
�&��g [bW �\WfZ�d�Z(�kW [� �K[,hKc*0^Z �BWO[!: � �iWfY�]_[1�OY
�1��WFZ��,WFY�Z�[^Z�d��1�uWf] ��[ ho� [b] d$�7�eZ�Z(+%���fZ [f[b] h3��[,h\�
WFY�Z�[b] d$�7� Z ���FhK�S� �od�d"])�����0�1���Sa
�o�SZ0]_[1[9��Z\�B]#1 Z\g?])�+c hSWfY � �&��g���c*0^Z �BW .�� �1��giWFY�Z��fZ/.
[^a7�eWF])������hK�fd �1� [^Wf�Fa��BWfa��fZ\[<�BhKd$�/�o�fZ g2:tV � [bh�])��WfY�] [|�OY
�1��WfZ��� � ]_gkZ��kWF] � "#�1� g gu]_[f�ya�[f[`[^hKd"Z
�<Z&�1�%��Z\[F[ h\� WFY�]_[tZ&�\���)"�8 Z �O[b] h3�1h\�qWfY�Z hKc*0^Z\�yW .�hK�f] Z(�uWfZ\g1[9� Z �B]#14���oWf] h3��ho� WfY�Z4���fhS�K� �od"d"]����
�0�1���Sa
�o�SZ$�&��g WFY�Z\[^Z"gk] [f�Ba [f[b] h3��[ d"hSWf]�83�\WfZ�WfY�Z�gkZ�8 Z(�eh ��d"Z(�uW`ho��� �SZ(��Z�� �1� ]_[bZ g ��h3��"kd"hS� .
��Y�]_�"�Bh ��[bWF�fa��yW( D���0�K[f[ . a ��]eh �  �&��g	WFY�Z�gkZ�8 Z(�eh ��d"Z(�uW ho�6��hSW �oWF]eh ��[H��hK���(�&��Wfa��f])����hKc*0^Z\�BW
�Bh �kW �o]���d"Z(�uWt])��� c*0^Z\�BW .��,: 2 Y�Z\[^Z ��Z(�>Z�+kWFZ(��[b] h3��[DWfh"� c*0^Z\�BW .��@��hKW<h3�7��" � ���(" ] d$��hK�FW �1�uW
�Fh3�eZ [ ])��WfY�Z hKc*0^Z\�yW .�hK�f] Z(�uWfZ\g�gkZ 1
��]eWf] h3�"h\�,���fhS�K� �od"d"]���� ���&���Ka
�\�KZ\[|c�a�W'�&�_[bh����fh&8 Z�WFh1c�Z
a�[^ZB��a7� ��hK� d"hugkZ(���e]����1hKc*0^Z\�yW .�hK�f] Z(�uWfZ\g�[ "�[bWFZ�d�[`])�{�KZ(��Z � �1� : 2 Y�Z��fZy��hK�fZ�])� �DY
�1��WFZ����$�&��g
6  � ���FZ\[bZ(�uW,WFY�Z\[^Z Z�+kWFZ(��[b] h3��[ �`] WfYiWFY�Z �o] d h\��d"hugkZ(���e]�����hKc*0^Z\�BW . hS�f] Z(�kWFZ\g([ "�[bWfZ d�[H]��
�SZ(��Z�� �1� � �\WfY�Z �`WfY
�&�0c�Z�])�����Bh3���yZ�����Z g h �7�)"@�`]eWfY�WFY�Z ���fhS�K� �\d"d"]���� �0�1���Sa
�o�SZ,d"hugkZ��*:
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2 Y�] [t�OY
�1��WFZ������FZ\[bZ��kW [ WFY�Z gkZ(8 Z(� h3��d�Z(�kW4ho� WfY�Z ���0�K[F[ .�a7��]eh ���Bh3� [bWf�Fa��BWD])��� c*0^Z\�BW .��,:3� h3��" .
d"hS����Y�]_[bd �`] WfY�]�� hSc*0^Z\�BW .�hK�F]eZ(�uWfZ g,[ "�[bWFZ�d�[ Y/�K[ WF� �Sgk]eWF]eh3�/�1�)��",c�Z�Z(���fZ [bWf�F]_�BWFZ\g,Wfh�[^a�]eW �oc7� Z
]���Y�Z��F]eW �&���BZ Y�]eZ � �o� � Y�]eZ\[!: 2 Y�] [ �fZ [bWf�F]_�BWF]eh ���o�Fh [bZ�Y�] [bWFhK�f] �(�1���)"@�1��g"Y
�S[ ��Z��O[^]_[bWFZ\g ��hK�'��� �o�3.
d��\Wf] � �fZ&�S[bh ��[tgkZ\[9��]eWFZDWfY�ZD� �K�BWqWfY
�\Wt]eWqY
�S[ � h3��� c�Z�Z��,�fZ �BhK� ��]_[^Z\gHWFY
�oW,��h3�)"ud"hS����Y�] [bd �&��g
]���Y�Z��F]eW �&���BZ#�\�fZ"hS�fWfY�hK�Kh �
�1� �yh3���BZ���WO[!: � �(WfY�]_[�� Y/�1��WFZ��1[^hKd"Z1Z(+ �od@�7�eZ\[6�o�fZ��Bh ��[b] gkZ��fZ g
WFY
�oW�[ba��S�KZ\[^W �,��hK�fd h\�	��h3�)"ud"hS����Y�] [bd ��hKW �fZ(�0�oWfZ g WFh ]���Y�Z��F]eW �1���BZ :@8�a��FWfY�Z��Fd"hK�FZ; kWFY�Z\[^Z
Z(+ �od@�7�eZ\[|]��)� a�[bWF� �oWFZ1WfY
�\W � h �)"ud"hK����Y�] [bd �(�1��Y/� 8 Z�[^hKd"Z1d�Z&�1��]�����Z(8 Z(�0]��(�(�K[^Z\[ �`Y�Z��FZ
WFY�Z,a7� gkZ�����"k]��������0�K[f[^Z\[ �\�fZ ��hKW�[^a�c�W9" ��Z\[6�1��g0Y
�(8 Z �e] WfW��eZ; �] �	�&� "; �c�Z�Y
�(8u]ehKa�� �1� �BhKd$�/�oWf]7.
c�]��e] W " : 2 Y�Z�[ ��Z\�B] 14�(�\Wf]eh �"ho� [ba � Y�[9"�[^WfZ�d [ ] [ � �K�B]��e] W �oWFZ\g1c "@�1�����S[f[ . a7��]eh3�{�Bh ��[bWF�fa��yW.�kWFY�]_[
�Bh ��[bWF�fa��yW|]_[<gkZ 1
��Z\g$�1� g ] WO[D]ed$�7� ]_�(�\Wf] h3��[ Z�+ �7� hK�FZ\g2: �	�0�K[F[ .�a7��]eh ���Bh ��[bWF�fa��yW �`])���2�7�0�("#�1�
] d$��hK�fW �1�uW|�Fh3�eZ ��hS� [ ��Z\�B] � "k]����1WfY�Z�[^Z�d��1�uWf] ��[ h\�����fhK�S� �\d"d"])��� ���&���Ka/�o�KZ [ ]����DY/�1��WFZ��O[ �
�&��g��;: :

��������� ��� ��� �
�����

2 Y�Z ���fZ�Z W9" ��Z��Bh ��[bWF�fa��yW5; hKa�W��e]���Z\g1])�4�DY/�1��WFZ�� 0 > �&��g"WfY�Z��!���K[F[ .�a7��] h3�{�Bh3� [bWf�Fa��BW ; ])�uWf�Fh?.
gka �BZ\g,])���DY
�&��WfZ��<� >D�(�&� c�hKWFY"c�Z�a [bZ\g,��hK�<d"hugkZ(���e])��� ��h3��"kd�hK����Y�]_�'�&��g �FZ\�Ba�� [b]�8 Z [bWf�Fa�� .
WFa��fZ\[!: $�h&�|Z(8 Z �( o���FZ�Z W9" ��Z �&��g0�!���K[F[ .�a7��] h3�{�Bh3� [bWf�Fa��BW ['�o�fZ��FZ\[ ��Z\�BWF])8 Z(��",c
�S[bZ\g"a7��h �0WfY�Z
��a7� �BWf] h3�
�&� 83�&�ea�Z5��hK])�uW ho�	8u]eZ(���1� g0WfY�Z�hKc*0^Z\�BW`�FZB��Z��FZ(���BZ ��hS])�uW�h\� 8u]eZ�� : �Dh ��[bZ
	 a�Z(�uW���"; 
WFY�Z��fh3� Z\[`WfY�Z\[^Z�W �<h"�yh3��[^Wf�fa �BWO['��Z��b��hS�fdM]���[ "�[bWFZ�dMd"huguZ(�)� ])��� �o�fZ*gk]��4Z��FZ(�uW(: 2 Y�]_[ � Y/�1�*.
WFZ�� �yhKd$�
�\�fZ\['�&��g�gk] [f�Ba�[F[bZ\[`WfY�ZH���fZ Z,W9" ��Z5�1� g������S[f[ .�a7��] h3�(�Bh ��[bWF�fa��yWO[�WFY��fhSa��KY 8 �o�F]ehSa�[
Z(+ �od@�7�eZ\[!: 2 Y�Z �o] d h\�qWfY�] [`�BhKd@�
�o�F]_[bh �$�&��g�gk]_[F�Ba�[F[b]eh ��]_[ WFh����fZ [bZ(�uWD�Ka�] gkZ(�e]���Z\[Dh3�"Y�h&�
�&�7���fh ���f]0�oWFZ(�)"��&��g Z��:Z �BWf]�8 Z(�)"�Wfh�a�[bZ�WfY�Z\[bZ�W9�|h��Bh3� [bWf�Fa��BW [|Wfh�[ ��Z\�B] � " ��h3��"kd�hK����Y�]_� �&��g
�FZ\�Ba�� [b])8 Z�[bWF�fa��yWfa��FZ\[�:

������� � ��� ��� �
�����

2 Y�] [��OY
�&��WfZ��4���FZ\[bZ(�uWO[`WfY�Z,guZ(8 Z(�eh ��d"Z(�uW|h\�DWfY�Z ��hSW �oWF]eh �0��hK���(�&��Wfa��f])��� hSc*0^Z\�BW��Bh3�uW �\])�*.
d"Z��kWD])��� c*0^Z\�BW .��,: � �0hKc*0^Z �BW .�hK�F]eZ(�uWfZ\g�[ "�[bWfZ d�[� u]eW`]_[|h\��WfZ(��WFY�Z1�(�S[bZ�WfY/�oW6�1�0hSc*0^Z\�BW'�`]��)�
Y
�(8 Z6�1���\WfWF�f]ec�a�WfZ �`Y�h [bZ 8 �1� a�Z ] gkZ(�uWf]#1 Z\[@; ��hS])�uWO[|hK�<�fZB��Z �O[tWfh ><[bhKd�Z�hSWfY�Z��<hKc*0^Z\�yW ]��"WfY�Z
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[9"�[^WfZ�d [bh�WFY
�oW WFY�Z1]_guZ(�kWF]#1�Z g hKc*0^Z �BW ���1��c�Z"[^Z(�uW�d"Z [f[��\�KZ\[!: 2 Y�Z#�K[F[bhu�B]0�oWF]eh3�+c Z W �<Z�Z(�
hSc*0^Z\�BWO[�gkZ�WFZ��fd�])��Z\g(c " WfY�Z0hKc*0^Z �BW �FZB��Z��FZ(���BZ\[,]�� �i[9"�[^WfZ�d �`]��)�`�KZ���Z�� �&�)��"i�fZ\[^a7�eW�])� �
�BhSd$�7� Z(+�[bWf�Fa��BWFa��fZ4�`Y�h [^Z�gkZ\[^]e� �$�&��g"[ ��Z\�y]#14�(�\Wf] h3��]_[	���B�fa��y]��1�
�
�\�fWDho�qWFY�Z�gkZ(8 Z(� h3��d"Z��kW
�&��g	] d$�7�eZ d Z(� W �oWF]eh3�(ho� WfY�Z{[ "�[bWFZ�d : � �&WfY�] [1� Y/�1��WFZ��( 	�|Z��eh h � �oW��'�("�[ h\���(�&��Wfa��F])���
��hS�fd��&�)�)"�hKc*0^Z\�yW �FZB��Z��FZ(���BZ�[bWF�fa��BWFa��fZ [ WfY/�oW|hu� �Ba��|���fZ 	Ua�Z��kW��)",]��"hKc*0^Z �BW .�hK�F]eZ(�uWfZ\g1[9"�[^WfZ�d [�:
8�hK��Z(+ �od@�7�eZ; �Bh3��[^]_gkZ � �{[ "�[bWFZ�d �Bh ��[b] [bWF])���{ho���(�\� �&��g �`Y�Z Z(�DhKc*0^Z\�BW [ �`Y�Z��fZ�Z&�S� Y+�(�o�
Y
�S[ �oWfWF�f] c�a�WfZ [ �FZB��Z��FZ(���B]����"]eW [ �`Y�Z�Z(�thSc*0^Z\�BW [�: � � �`Y�Z�Z��_[ �o�FZ ��hSW�[bY
�\�fZ\g?c�Z�W9�<Z�Z(�(�(�\�O[� 
gk] [bWF])���BW ���o� hKc*0^Z\�BW [ �`])��� �fZB��Z��FZ(���BZ�gk] [bWF])���BW'�`Y�Z�Z(� hKc*0^Z �BWO[!: & Z*gk]_[^Wf]����Ka�] [bY [ba��OY�hKc*0^Z\�BW
�FZB��Z��fZ����BZ\[|c%"�[�� "u])���"WfY
�\W5� ���o� hSc*0^Z\�BW�; gk]e�FZ\�BW���" > ����������	
��� WFY�Z��`Y�Z�Z(�9hKc*0^Z\�BW [�]eW �fZy��Z�� .
Z(� �BZ\[�: 2 Y�Z �/�oWfa��fZ�ho�DWFY�Z��Bh3�uW �\])��Z g hSc*0^Z\�BW`�FZB��Z��fZ����BZ\[ �K[ [ba��S�KZ\[^WfZ\g�c ""WFY�]_[|Z�+7�\d$�7�eZ ]_[
�(�&��Wfa��fZ\g��`]eWFY�])�@����hK�fd �1�k��� �od"Z(�<hK�����1� g ])���yhK����hS� �oWFZ\g ]��kWFhHWFY�Z���c*0^Z �BW .���[ ��Z\�B] 14�(�oWF]eh �
�0�1���Sa
�o�SZ;:,� c*0^Z\�BW��Bh3�uW �\])��d"Z��kW<]_[�WFY�Z(�(�BhSd$�
�o�FZ\g$�`]eWFY��fZ(�0�oWfZ g ]_guZ&�K[|��hKa7� g ]��0hKc*0^Z �BW .
hS�f]eZ��kWFZ\g ���FhK�S� �od�d"])���#���&���Ka/�o�KZ [�:�8�a��fWFY�Z��fd�hK�fZ  WFY�Z�gk]_[^Wf]����BWf] h3�{c Z W �<Z�Z(��WFY�Z���hKWF]eh ��[
h\�`hKc*0^Z �BW��Bh3�uW �\])��d"Z��kW �&��g?hSc*0^Z\�BW5�K���yZ\[f[ ]_[�gk] [f�Ba [f[bZ g2 -�`Y�] � Y�� �K�y])�e] W �\WfZ\[�WFY�Z�gkZ�8 Z(�eh �*.
d"Z��kWDho�9WfY�Z ��hKW �\Wf] h3�"��hK� Z(+����ea�[^])8 Z`hSc*0^Z\�BW �Bh �kWF�fh3�4])���DY
�&��WfZ�� 9%:@8q])�
�&�)�)"  �,�SZ(��Z�� �1� ]_[bZ g
��hSWf] h3��ho� hKc*0^Z\�yW��Bh3�uW �\])��d�Z(�kW`] [ �1� [bh�])�%8 Z\[^Wf]e� �oWFZ\g2: 2 Y�Z1hKc*0^Z\�yW��Bh3�uW �\])��d�Z(�kW'��hKW �\Wf] h3�
�`]��)�7�7�0�("$�&�"]ed$��hS�fW �&�kWD�Fh3�eZ ��hK�`[9��Z\�B] � "u])���HWFY�Z�[^Z�d��1�uWf] ��[ h\�,���fhS�K� �\d"d"]���� ���1���Ka
�\�KZ\[|]��
�DY
�&��WfZ � � �&��g?� : :

������� � ��� ��� �
����


2 Y�Z ��hKWF]eh �1ho�4hKc*0^Z\�yWt�Bh �kW �o]���d"Z(�uW ;6gkZ�8 Z(�eh � Z g ]����DY
�1��WfZ�� 63> ]_[q�Bh ���BZ�����Z\gHh �7�)"5�`]eWFY,WfY�Z
�FZ(���\Wf])8 Z��KZ�hSd"Z�Wf�F]_� �
�\WfWfZ ����[�h\� [bhKd�Z,�yhKd"d"h ��hKc*0^Z\�BW6�K[F[bhu�B]0�oWF]eh3� [5� ]eW ]_['��hKW �Bh3���yZ�����Z g
�`] WfY,WFY�Z4�K� �BZ\[f[q�Bh �kWF�fh3� �K[9��Z\�BWDho�4hKc*0^Z �BW��S[f[^hu�B]��\Wf]eh ��[�: $ h1�<Z(8 Z��� &� �
�o�FWf] �Ba7���\����",�yhKd"d"h �
hSc*0^Z\�BW#�K[F[bhu�B]0�oWF]eh3� �\�f] [bZ\[��`Y�Z(�&h3��Z{hKc*0^Z\�BW1Z�+���� a�[b]�8 Z(�)"(�yh3�uWf�fh �_[�; h&�'��[ >��&��hKWFY�Z��(: V [
Z(+���� a�[b]�8 Z hSc*0^Z\�BW<�Bh �kWF�fh3��] [��1�"] d$��hK�FW �1�uW	�S[ ��Z\�BW<ho�q[�� ��Z�W9"#�&��g [^Z\�Ba��F]eW9"1�y�f]eWF]_�(�&��[9"�[^WfZ�d [� 
[9� Z �B]#14�'��hSW �oWF]eh � WFh1�(�&��Wfa��fZ�gk] �fZ\�yW��)"*[ba��OY@� ��hKWF]eh3�@��Z�Z\g�[DWfh�c Z�])����� a�gkZ\g1])�@�1�%"1��hK�fd �1�
[9� Z �B]#14���oWf] h3� �0�1���Sa
�o�SZ;: 2 Y�]_["�OY
�&��WfZ���1��O[^W0gu]_[f�ya�[f[^Z\[ WfY�Z ���fhSc7�eZ�d [ WfY
�\W��o�F]_[^Z �`Y�Z��
a�[^])��� WFY�Z	� c*0^Z\�yW .�� ��hKW �\Wf] h3��[! �[ba��OY �S[ hSc*0^Z\�BW��Bh �kW �o]���d"Z(�uW( |WFh>�(�&��Wfa��fZ(WfY�Z ��hSWf] h3�
h\� Z(+��!�ea�[^])8 Z��Bh �kWF�fh3� : 2 Y�Z(� WFY�Z0� c*0^Z\�BW .�� ��hKW �oWf] h3� ]_[�Z(+uWfZ(��guZ\g?Wfh{Z(�
�\c7�eZ"WFY�Z$��hSWf] h3�
h\��Z(+����ea�[^])8 Z��Bh3�uWf�Fh3� Wfh(c�Z0d"hugkZ��)�eZ gigk]e�FZ\�BW��)";: 8 ])�/�1�)��"; 	�i�(�S[bZ [bWfa g " ]_[ ���FZ\[bZ(�uWfZ g)WFh
�Bh �kWF� �S[bW`WfY�Z,gu]_[bWF])���yWf]eh ��c Z W �<Z�Z(�"WFY�Z�a�[bZ�ho�9Z(+����ea�[^])8 Z��Bh3�uWf�Fh3�,�&��g hSc*0^Z\�BW �Bh �kW �o])��d"Z(�uW
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�`Y�Z�� d�hugkZ(�)� ])����hKc*0^Z\�yW .�hK�f] Z(�uWfZ\g"[9"�[^WfZ�d [�:

������� 
 ��� ��� �
��� �

2 Y�] [�� Y
�&��WfZ � �&�7�7� ]eZ\["WfY�Z ��Z�� Z(+uWfZ(� [b]eh ��[�;6���0�K[F[ .�a7��]eh � �1� gshKc*0^Z\�yW��Bh3�uW �\])��d�Z(�kW >,WFh
���FZ\[bZ��kW WFY�Z`[9� Z �B]#14���oWf] h3��ho����c �ehu� ��[bWF�fa��BWFa��fZ g ���FhK�K� �od"d�])���'�0�1���Sa
�o�SZ;: � �,WfY�]_[q� Y
�&��WfZ �( 
WFY�Z �!���K[F[ .�a7��] h3���Bh ��[bWF�fa��yW ] [ta�[bZ\g�Wfh1���1��WFa��fZ6�oc�[^Wf� �K�BW��)"1WfY�Z �fZ\�ya��O[^])8 Z'�&��g ��h3��"kd�hK����Y�]_�
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]�� �{c%" a�[^])����WfY�Z ���FZ�Z W9"%� Z�gkZ 1
��]eWF]eh � �S[
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� �#���4� 	 � �   �� � 	 � � � � �<� ��� ��� � 	
� �#���4� 	 � � ���

2 Y�] [ ]��kWF�fhugka �BZ\[#� ��Z(�MW9"%��Z � 	
� �#���4� 	 � �  '�i�Bh ��[bW �1�uW � 	 � ho� W "%��Z � 	
� �#���4� 	 � � �1��g �1�
]��?0^Z\�BWF])8 Z��Bh3� [bWf�Fa��BWFhK� ��a7���BWF]eh � � � �<�3 :WFY
�oW� �K])8 Z�� �1�(])�uWfZ��SZ�� �&��g � � ])�7� Z g . � ]_[^W( ��fZ�WFa�����[
� �e])� � Z\g . �e]_[^W(:68�hK�<Z(+7�\d$�7� Z; oZ��eZ�d"Z��kW [ 
 � 	 � �) 
 � � �<�3; 2�� � 	 � > �) 
 � � �<�?;F��� � � �<�3; 2�� � 	 � > > �uZ�WO�4�o�FZ
d"Z d1c Z �O[tho�9� 	
� �#���4� 	 � � :

V ���FZ�Z�W9" ��Z(gkZ 1/��]eWF]eh3�p�(�&�sc�Z(Wf� �&��[ ��Z �f�fZ g�])�uWfh hKWFY�Z���d"hK�FZ ���F]ed"] Wf]�8 Z ���Bh ��[bWF�fa��yWO[� 
�
�\d"Z(��""�K]�8 Z(��W "%��Z\[ �&��g �"[bZ W ho� �Bh ��[bWF�fa��BWFhK����a ���BWf] h3��[ ;*�1+u]ehSd��oWF]_��gkZ\[F�B�f]���Wf] h3��[ > :58�hK�
]���[bW �1���BZ  kWfY�Z ���FZ�Z�W9" ��ZA� 	
� �#���4� 	 � � �(�&�0c�Z�Wf� �&��[ ��Z �f�fZ g ]��kWFh1WfY�Z ��h �)�eh&�`]�����gkZ 1
��]eWf] h3��[  
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� � WfY�Z �\c h&8 Z �1+u]ehSd��oWF]_�"guZ 1
��] Wf]eh �  DWfY�Z�1�� [bW#���fZ\gu]_�(�\WfZ{�Bh3� [bWf� �o]���[ WFY�Z�� �&���KZ{ho� � � �<�
[^h�WfY
�\W ] W�gkh Z\[���hKW��Bh3�uW �\])� WfY�Z0�yh3��[^W �1�uW � 	 � : 2 Y�Z{[bZ �Bh3��g ���fZ gk]_�(�\WfZ��yh3��[^Wf� �\])��[1WfY�Z
[^Z�W � 	
� � � 	 � � Wfh{c�Z����eh [bZ\g�a7��guZ��,WFY�Z��Bh ��[bWF�fa��BWFhK� � � �<�3:{V [ WfY�Z gkhKd��\])�(ho� � � �<�  ���
� 	
� �#���4� 	 � �  u]_[ 1
��]eW �\��" �� �WFY�Z�W �<h����fZ gk]_�(�\WfZ\[|] d$�7� ]eZ\[

����� 	 ��
 �f� �1� � � �<� � $�� �;��� �(� ��
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� � ���4� 	 � �

8�hK�6��gkZ�W �\])� Z\g"gk] [f�Ba�[F[b] h3�0h\�<WfY�Z�WfY�Z�hK�FZ�Wf] �(�1� ] [f[ba�Z\[� �[^a�� Y �K[`WfY�Z�]_[F[ba�Z�ho� �Bh3��[^]_[^WfZ(���!" h\�
���FZ�Z W9" ��Z\[! �[bZ�Z � A7 ��S�! *:
2 Y�Z����fZ�Z�W9"%� Z*�Bh3� [bWf�Fa��BW ]_[`a�[bZ g ])� �DY
�1��WfZ��GA�Wfh gkZ 1
��Z�WfY�Z �oc�[^Wf� �K�BW�[9" �uW �&+�ho�<[^]ed$�7� Z
Z(+%���FZ\[f[^]eh3� [ ]����,: � ���DY
�1��WFZ��`�% kWFY�Z ���FZ�Z W "%��Z �yh3��[^Wf�fa �BWD]_[|�yhKd$�
�\�fZ\g,WFh,WFY�Z �!���K[F[ .�a7��] h3�
�Bh ��[bWF�fa��yW(:
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� c*0^Z\�BW .���] [ �1��Z(+kWFZ(��[^]eh3��h\��WfY�Z �,��hS�fd��&� [9� Z �B]#14���oWf] h3� ���&���Ka/�o�KZ`WFh �S���BhSd"d"hug7�\WfZqhKc*0^Z\�BW
hS�f]eZ��kW �oWf] h3� : 2 Y�Z0d��\])�i�FZ&�K[^h3����hS� WFY�]_[1Z(+uWfZ(��[^]eh ��]_[1Wfh(]ed@���fh&8 Z�WfY�Z �����\�f]eW9"ih\� ���\�f�SZ
[9� Z �B]#14���oWf] h3��[�WfY��FhKa��SYsZ(��Y
�1���yZ\g>[bWF�fa��BWFa��f]����7: 2 Y�Zi� c*0^Z\�BW .�� [ ��Z\�B] 14�(�oWF]eh � ���1���Ka
�\�KZ
Y
�S[ c�Z�Z(� gkZ(8 Z(� h3��Z\g#�oW`WfY�Z5+ ��]�8 Z��O[^]eW9"�ho��� a�Z�Z(� [ ���&��g2: 2 Y�Z �fZ �\�fZ hSWfY�Z��<hKc*0^Z\�yW .�hK�f] Z(�uWfZ\g
Z(+uWfZ���[b] h3��[,WFh � �&��g!9 ? '  D[ba��OY �K[�'0h h �&� 9 2! * |��� � � � �$  ����� � 6(5   @8��fZ [f�Bh � �K� 2  `Z�W �3:
V�d�h3���1WFY�Z�d  :� c*0^Z\�BW .��{]_[`�fZ �;�o� gkZ\g0c%"�[bhSd"Z��S[�WfY�Z,d"h [bW`d��\Wfa��FZ � 6 6$ : 2 Y�Z�[bZ�d �1�uWf]_� [
h\�|� c*0^Z\�BW .���Y/� 8 Z5�&�_[bh�c�Z�Z(�{gkZ(8 Z��eh3��Z\g�])� � 2S�  *A*:7 ��BA
 ��S�7 �;:�:7 � :�0! 	�(:

� � ����� � ����
�


2 Y�Z�Z [f[bZ��kWF]��1� Z(+uWfZ(� [b]eh ��WFh � ]��s� c*0^Z\�BW .�� ]_[�WfY�Z � � � ��� �Bh3� [bWf�Fa��BW$�`Y�]_�OY>�K�fhSa7��["WfY�Z
gkZ 1
��]eWF]eh �0ho� �"[^W �\WfZ�[f�OY�Z�d ���1��g0WFY�Z1gkZ 1
��]eWF]eh ��[�ho�<] WO[4�K[f[^hu�B]��\WfZ\g�h3��Z�� �oWF]eh3� [�:�V����0�K[f[
] [ �,WfZ d$�7���\WfZ`��hK� �#�@? � � �
� ho�9WfY
�\W �����S[f[  ��hK�`Z&�S� Y�[^a��OY"hKc*0^Z\�yW( k] WO[<[bW �\WfZ\['�\�fZ�])� [bW �&���BZ\[|h\�
WFY�Z [bW �oWfZ [F� Y�Z�d��`ho�4WfY�Z �!���K[F[��1� g ] WO[ ]���gk])8u]_gua
�1��[bW �oWfZ Wf� �1��[^]eWF]eh3� [t�Bh3�u��hK�fd�WFh ])� gk])8u]_gka/�1�
h � Z � �oWF]eh ��[ ho�<WfY�Z��!���K[F[�:�V ��hKc*0^Z �BW�] [ [��\]_g0WFh c�Z#�&�?]���[bW �1���BZ1h\� �"�����S[f[ �1� g0Wfh�Z(8 h3��8 Z
�S���BhK� gk])���1Wfh�WfY�Z�gkZ 1/��]eWF]eh3� [|ho�9]eWO[`�!���K[F[�:
=;"%�uW �K�yWf]_���1�)��"; (� ���0�K[f[qgkZ 1/��]eWF]eh3��]_[,���/�od"Z\g c�h&+2 Sh3��WF]eh3�/�1�)��" �`]eWFY,�SZ(��Z��F]_���
�o� �od"Z WfZ�� [�: � �
WFY�]_[|c�h&+"WfY�Z,�yh3��[^Wf]eWFa�Z(�uWO[Dho�DWFY�Z����0�K[f['�\�fZ*gkZ 1
��Z g$�1��g��fZ(�0�oWFZ\g2: 2 Y�ZHd �o])� �Bh3��[^Wf] Wfa�Z(�uWO[
�\�fZ* 	��[bW �oWfZ�[F� Y�Z d��  %�1�{])��] Wf]0�1� [^W �\WfZ�[f�OY�Z�d��5�1��g�h3��Z�� �oWf] h3� [f�OY�Z�d��S[�:

� � � ��� � �#. � � � � � ��� 	
� � � � �#. � � ��� �  
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�Dh ��[b] gkZ�� WfY�Z���h3�)� h&�`])����[ ��Z\�B] 14�(�\Wf]eh �0h\�DWfY�Z��KZ(��Z��f] �H�!���K[F[
� ��� � � � ��	
��� � �  -�`Y�] � Y gkZ(��hSWfZ\[
���Bh3���eZ\�yWf]eh �"ho� Z(�eZ�d�Z(�kW [tho� � : 2 Y�Z*�����S[f[ �Bh3�uW �\])��[|h � Z � �oWF]eh ��[�Wfh@�Kg�g0Z(�eZ�d�Z(�kW [ Wfh  2�&��g
gkZ��eZ�WFZ Z(�eZ d"Z(� WO[ ���FhKd  uWfY�Z��Bh �)�eZ �BWf] h3� :
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2 Y�Z [bW �\WfZ{[f�OY�Z�d � ] [ �
�od�Z(�eZ\[F[ �1��g �Bh �kW �o])� [1gkZ\���0�o� �\Wf] h3��[�;�WfY�Z��\WfWF�f]ec�a�WfZ\[ > �\c h&8 Z�WfY�Z
[^Y�hK�FW|gu])8u]_gk]���� �e]���Z'�&��g#� ���fZ\gk] �(�oWFZ5;6���0�K[F[ ]�� 8 �\�f]��&�kW > c�Z(�eh&� WfY�Z � ])��Z;: � �1WfY�]_[tZ(+ �od$�7� Z; �]eW
Y
�S[ h ��Z5�oWFWf�f] c�a�WFZ � � � . � � gkZ(��hSWf]����$��[bZ W`ho�DZ(� Z�d"Z(�uWO[th\�tWFY�Z��KZ(��Z �f]_� W9"%� Z0� : 2 Y�Z1���0�K[f[
]�� 8 �o�F]��&�kW [bWf]���a7�0�oWfZ [|WfY
�\W�WFY�Z�[b] ) Z ho�DWFY�Z�[bZ�W ���1�7��hSW�Z�+��BZ Z\g WfY�Z �ua�d�c�Z�� . � /2:

2 Y�Z1]���]eWF]��&�D[bW �oWfZ�[F� Y�Z�d�� ] [ gk]_[^Wf]����Ka�] [bY�Z g0c "{WfY�Z#� Z("%�|hK� g �����	� : 2 Y�Z�[bW �\WfZ�[f�OY�Z�d��1]_[
] d$�7�e] �B] W���"|])� ���ea�guZ\g�])��WFY�Z|]���]eWF]��1� [bW �oWfZ<[F� Y�Z d�� : � ��WfY�] [:Z(+7�\d$�7� Z; (�&�,])��]eWf]0�1� ]_[bZ g��Bh �)� Z\�BWf] h3�
�Bh �kW �o]���[ ��h�Z(�eZ�d�Z(�kW [ ho� � ; ] : Z;: � � � . �
� ]_[|WFY�Z�Z�d$��W9"�[^Z�W > :
2 Y�Z��fZ�d��\])��]���� W9�|h*[f�OY�Z�d��S[	�o�fZ�h � Z � �oWF]eh �0[F� Y�Z�d��K[!:t� ��Z�� �oWF]eh3�{[F� Y�Z d��K[tY
�(8 Z6��� . �e] [bW
h\��WfY�h [bZ �oWfWF�f] c�a�WfZ [ �`Y�h [^Z 8 �1� a�Z\[1d��("i�OY
�1���KZ;: A "+�Bh � 8 Z(�uWf] h3�  	��h�� . �e] [bW1d"Z �1��[ ��h
�\WfWf�F]ec�a�WfZ��OY
�1���KZ\[ 8 �1� a�Z ; ��a��FWfY�Z ��gk]_[F�Ba�[f[^]eh �	h ��� . �e] [bWO[��(�1� c�Z ��hSa7��gi])� �DY
�&��WfZ �@2 > :
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� �6�1� �\WfWf�F]ec�a�WfZ�gkh Z [ ��hSW#�1�7��Z&�\� ]��iWfY�Z ��. �e]_[^W,h\� �&� "(h3��Z�� �oWf] h3�&ho� �������S[f[� tWFY�Z(� WfY�Z
�\WfWf�F]ec�a�WfZ1]_[6� �yh3��[^W �1�uW(: � ��WFY�Z����0�K[f[�� ��� � � � � 	
��� � �   WFY�Z#�oWFWf�F]ec�a�WFZ . � /�]_[6� �yh3��[^W �1�uW(:
��8 Z���" h � Z � �oWF]eh ��[f�OY�Z�d �H]ed@�7�e] �B] W��)"�])���!�ea�gkZ [ WfY�Z,[^W �\WfZ1[F� Y�Z�d�� ])��a7�*. ���F]ed"Z\g1��hK�fd ; WfY�Z
[^W �oWFZ1c�ZB��hK�FZ WFY�Z1h3��Z�� �oWf] h3� > �1��g ���F]ed"Z\g"��hK�Fd�; WFY�Z�[bW �oWFZ$����WfZ���WfY�Z1h3��Z�� �\Wf] h3� > ::$ Z(���BZ
WFY�Z����0�K[f[�])�%8 �o�f]0�1�uW,Y�h �_g�[��\W#�1���|Wf] d"Z\[  ,])�iZ �K�OY ��h [f[^]ec7� Z�])��] Wf]��&�<[bW �\WfZ �1� g)c�ZB��hS�fZ��&��g
����WfZ��`Z&�S� Y�h � Z � �oWF]eh � :
� �(WfY�] [HZ(+ �od$� �eZ; :h ��Z�� �\Wf]eh � 
 �#� �Kg�g�[�� �S])8 Z(�(])�7��a�W /�
�Wfh�WFY�Z Z�+k] [bWf]�����[^Z�W ���fh&8k] gkZ\g
WFY�Z�[bZ W`Y
�K['��hKW6�1� �fZ&�Sg ""�FZ&�K�OY�Z\g ] WO[|d��&+k] d a�d�[^] )�Z�; �1��]_gkZ��kWF]#1�Z��<Z(��gk]����1])� 
 
 ��gkZ(��hSWfZ\[
�&� ]��7��a�W > :|�4��Z�� �\Wf] h3� 
,� � � � ��hKa�W���a�W [ � 8 �&�ea�Z � ��gkZ 1/��Z\g��K[|h ��Z�Z(�eZ�d�Z(�kW9ho�)� � � . �
� �&��g
�FZ\gka��BZ [ � � � . � � c "�gkZ(� Z�Wf]���� � �U���FhKdMWFY�Z hS�f]e�S])�
�&�q[bZ�W ;*�&� ] gkZ(�uWf] 1�Z��DZ(��gk]����1])� 
 � ��gkZ(��hSWfZ\[
�&� hSa�W���a�W > :

� � ��� � �7� � � � 
9�/� �6�,�

� ��Y�Z �f]eW �1���yZ1]_[ ��d"Z\�OY
�1��]_[bd ��hK��])���B�FZ�d"Z(�uW �&�t[9��Z\�B]#1 �(�oWF]eh3�  -�`Y�Z��FZ�c%" ��Z(� ���0�K[f[^Z\[ d��("
c�Z�gkZ��F])8 Z\g ���FhKdMh ��Z�hK� d"hK�FZ Z(+u]_[^Wf])���1���0�K[f[^Z\[�:
�D[f[^Z(�uWf]��&�)��"; ��&�)�`guZ 1
��] Wf]eh ��[ �\�fZ���h h3� Z\g �`]eWfY+WfY�Z"��h3���eh&�`])��� ���Fh18u]_[^]eh ��[�: � ��Y�Z��F]eWFZ\g W9"%��Z
�&��g��Bh ��[bW �1�uW"guZ 1
��] Wf]eh ��[#�1��g WfY�h [bZ�guZ\�����\�fZ\gi]���WfY�Z0guZ��f]�8 Z\g �����S[f[#�o�fZ�d"Z �f�KZ g2: 2 Y�Z
[^W �oWFZ �1� g ]���]eWF]��&�e]_[��oWF]eh3��[f�OY�Z�d �K[tho�9])��Y�Z��f] WfZ\g������S[f[^Z\[ �&��g"WfY�h [bZ�gkZ\���0�o�FZ\g ]��"WfY�Z�gkZ��F])8 Z\g
���0�K[F['�o�fZ��Bh �?0^hK]���Z\g2:|�4��Z�� �oWf] h3� [f�OY�Z�d��S[ �`]eWFY�WfY�Z�[��\d"Z �
�\d"Z �\�fZ��&�_[^h��Bh3�?0^hS])��Z g2:
� ��Y�Z �f]eW �1���yZ,])� � c*0^Z\�BW .��(���1�(c Z�a�[^Z\g WFh{gkZ 1
��Z#����Z(� ���0�K[f[ c%"0Z(+uWfZ���gk])�����1�iZ�+k] [bWf]����
���0�K[F[�:G8�hS��]���[bW �1���BZ  WFY�Z1�KZ(��Z��f] �H�!���K[F[ 
�
 � � �  qguZ(��hKWF])���@�"gk] �fZ\�yWfZ\g��K�!"���� ]_� �K� �1��Y+�(�&�
c�Z�gkZ 1
��Z\g"c ""]���Y�Z��F]eWF])��� � ��� � � � � 	
��� � �  :
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��� � �  
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gkhSd � 	
� � ��� �"� �1� � 	
� � � � � � � � . �
�
� �  �� � � . � � � ; � ���B> � � 	
� � � ���


,� � � � �
��; � 	
� � ��� >

� 	
� � ��� � � � /�� 
��� � 	
� � � ����-� /�� 



 �#�4� 	
� �
��; � 	
� � ��� >
� � �#. 
 � ��� 
  �

�0� � �#. 
 � ��� 
 
 � � � � . �
�
� 	
� � ��� � � � 	
� � � � � � ; � � �#. 
 � ��� 
B> 



,� � � � ��� 	
� �
��; � 	
� � ��� >
� � �#. 
 � ��� 
  �

� ; � � �#. 
 � � � 
-> 
 � � 	
� � ���
� 	
� � ��� � � � 	
� � � � � � ; � � �#. 
 � � � 
B> 


2 Y�Z �����S[f[ 
�
 � � �  `]���Y�Z��F]eWO[,WFY�Z�[^W �\WfZ 8 �o�F]��oc �eZ � � � . �
� �1��g�WFY�Z0h ��Z�� �\Wf]eh ��
 �#�)���FhKd
� ����� � � � 	
��� � �  *: � W �&�_[bh�]������ea gkZ\[`Z(+ � �e]_�y]eW���" WFY�Z�[bW �oWFZ�83�\�f]0�oc7� Z � 	
� � � � gkZ(��hKWf]�����WfY�Z�� ])�7��[
c�Z�W9�|Z Z(��d"Z�d1c�Z��O[th\� � � � . �
� �1��g�WfY�Z�Z(+uWf� �,h ��Z�� �\Wf]eh ��[ 
 �#�4� 	
� � �1��g 
 � � � � ��� 	
� �
: 2 Y�Z
h � Z � �oWF]eh � 
,� � � � � ��hS� 
�
 � � �  t]_[�gkZ 1/��Z\g �K[HWFY�Z��Bh3�?0^a ���BWf] h3�ih\� WfY�Z�h3��Z�� �oWF]eh3� 
,� � � � �
]���Y�Z��F]eWfZ g ���fhSd � ����� � � � 	
��� � �  ��1��g1WfY�Z h3��Z�� �oWF]eh3� 
,� � � � ��gkZ\�!���o�FZ\g,Z(+%�7�e] �B]eW��)" ]�� 
�
 � � �  :
� ��Y�Z �f]eW �1���yZ1])�i� c*0^Z\�BW .��)�(�1�(c�Z$�&�_[bh{a�[bZ g WFh �Kg�gi�Bh3� [bWf� �o]��kW [ WFh0WFY�Z"[^W �\WfZ�[f�OY�Z�d�� h\�
��gkZ��F])8 Z\g����0�K[f[!:�8�hK� ]���[bW �1���yZ; 
� �KZ���Z��f] � � � �	� � � ���0�K[F[��(�&�0c�Z�gkZ 1/��Z\g"c "�]���Y�Z��F]eWf]����1WfY�Z
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�
 �������S[f[�:
� � ��� � � � �  

�
 � � �  

� 	
� � ��� & � � �� �

2 Y�Z �Kg�gu]eWf] h3�
�&�D[bW �oWFZ1])�%83�\�f]0�1�uW � 	
� � ��� & � � �� �sh\�|WFY�Z1�!���K[F[ � � ��� � � � �  Z(��[ba��fZ\[`WfY
�\W
��h1d�Z�d c�Z��9ho� � � � . � � ]_[ �e]��7� Z\g1c "�d"hK�FZ WfY
�&�0h ��Z�d"Z�d�c Z ��; �
�\�fZ(�uW >Dh\� � � � . � � :

� � ����� ��� ��� 
7� ����� �	� � � 
�� � ��� 
 
7� 


2 Y�Z�� c*0^Z\�BW .��(���0�K[F[bZ\[ ���fZ\[^Z(�kWFZ\g0[^h"� �o� �\�fZ��&�)�t�SZ(��Z��F]_�������S[f[bZ [�:�V/�SZ(��Z��F]_�������S[f[ �(�&��c�Z
]���[bW �1�uWf]��\WfZ\g�c "�[^a�c�[^Wf]eWFa�Wf]����#�1[ ��Z\�y]#14� W9" ��Z���hS�`]eW [|�KZ(��Z �f]_� W "%��Z �
�o� �od"Z�WFZ��DWfh�gkZ 1
��Z �
[9� Z �B]#14�������S[f[�:�8�hK�`]���[bW �1���BZ  7�,��hK�fZ [bW`ho� ])�uWfZ��SZ��O[`�(�&��c Z�d"huguZ(�)� Z\g$�K[  

� � � � � ���0� � �	� � �
	� � � �	� � � ���  

� Z(��Z �f]_�<�����S[f[^Z\[	�o�fZ4�
�\�fWf] �Ba7�0�o����"�a�[bZB��a �k��hK�<���0�K[f[t�FZ�a�[bZ : � � � 2 :! * 3�<Z4�1�7�7� ]eZ\g1[^hKd"Z`�SZ(��Z��F]_�
���0�K[F[bZ\[ guZ 1
��Z\g�])��WFY�]_[��OY
�1��WfZ��� [ba��OY �K[ � ��� � � � ��	
��� � �  �&��g 
�
 � � �   2�S[ �0[bd �1�)�9���0�K[f[
� ]ec�� �o��"�Wfh�[9� Z �B] � "�WfY�Z �4��Z(� ?�]_[^Wf�F]ec�a�WFZ\g4�t�Fhu�BZ\[f[^])����;b�6?G�@> 2 � �KguZ���� 5K�  :G8�hK��])��[^W �1� �BZ; 
WFY�Z ����� � �0/ � . ��� ��� ���1ho�<WfY�Z 2 � �KguZ�� ���1�0c�Z1d"huguZ(�)� Z\g$�K[6�1� �o�S�K�FZ��;�\WfZ1ho� ����� � �0/ � �`]eWFY
Y�] Z�� �\�O�OY�]_���1���fZ(�0�oWF]eh3� [|c Z W �<Z�Z(��WfY�Z\[bZ��yh3�uWfZ(+uWO[! �]*: Z :

� ��� � �0/ � � ��� ��� ���

�
 � � � ��� � ��/ �  + + +
+ + +

�`Y�Z �fZ�� ��� � �0/ � ;*�&� �o�S�K�FZ��;�\WfZ,h\� �0/	� � � � ��� � >D]_[|d"hugkZ��)�eZ g �S[  
� ��� � �0/ �
� ����� � � � 	
��� � � /	� � � � ���� + + +
+ + +

�`Y�Z �fZ(� /	� � � � ���0�fZ(���fZ\[^Z(�kW [��Kg 8 Z �fWf] [b]���� �o�SZ(���B] Z\[,])� � ? ��[ "�[bWfZ d�[�:�8�hK��WfY�Z�gkZ�W �o]��eZ\g
[9� Z �B]#14���oWf] h3��ho�9WfY�Z �6?G� 2 � �SgkZ��`]�� � c*0^Z\�yW .��, �[bZ Z � 2�:� *:
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� � 
M] [ WFY�Z �
�\d"Z0h\�#� �����S[f[! �WfY�Z?] gkZ(�uWf]#1 Z�� 
 [bZ�d �1�uWf]_���1�)��" �1� [bh&gkZ(��hKWfZ [ WFY�Z([bZ W h\�
] gkZ(�uWf]eWF]eZ\[th\����h [F[b] c7�eZ�hKc*0^Z �BWO[|h\�D���0�K[F[�
 :�; � ���
�\�fWF]_�Ba7�0�o� �(�S[bZ\[! k] W'�`])�)�4c�Z,�!�eZ&�\� ���fhSdMWfY�Z
�Bh �kWFZ(+uW��`Y�Z�WFY�Z�� �1��]_gkZ��kWF]#1�Z��q]_[tc�Z�]�����a�[bZ\g#�K[ � �
�\d"Z|h\� �������S[f[thK�<Wfh�gkZ(��hSWfZ WfY�Z�[bZ W h\�
] gkZ(�uWf]eWF]eZ\[�ho��hSc*0^Z\�BW [:ho�4WfY
�\Wt�!���K[F[�: > � �k��hK�Fd��1���)"; !�|Z<gkh ��hKW9gk]_[^Wf])���Ka�] [bY,c�Z�W9�<Z�Z(�5�1��hKc*0^Z\�BW
�&��g"]eWO[D]_gkZ��kWF]eW9"; K] : Z;:q] �,�|Z��fZB��Z��<Wfh*[bhKd�Z �#�@? � � � h\� 
6 k] W|] [ �`]eWFY�WfY�Z a ��gkZ�� [bW �&��gk]����1WfY
�\W
�<Z �o�FZH]�� � �K�yW`�fZB��Z��F�f]����,WFh#�1�0hSc*0^Z\�BW �`Y�h [^ZH] gkZ(�uWf] W "1] [|])� 
6: A Z\�(�\a�[bZ�hSc*0^Z\�BW|] gkZ(�uWf] Wf]eZ [
a7��] 	 a�Z(�)"1] gkZ(�uWf] � " hSc*0^Z\�BWO[! ��h@�od�c�] �Ka�] W "#�\�f] [bZ\[!:
� c*0^Z\�BW [ d��("0Y
�(8 Z"hSc*0^Z\�BW��fZB��Z �fZ(���yZ\[ �K[ �\WfWF�f]ec�a�WfZ\[! t]*: Z;:��Bh3� �BZ(��WFa
�1���)"; ,�1� hSc*0^Z\�BW�d��("
Y
�(8 Z��yh3��[^Wf]eWFa�Z(�uW|hSc*0^Z\�BWO[!: = a��OY��fZB��Z��FZ(���BZ [ d � "1Z ]eWfY�Z��|c�Z�])��gu])8u]_gka
�&�)��"��
�od"Z g hK� hu���Ba��
]�� �o�S�K�FZ��;�\WfZ\[!:58 hS� Z(+ �od$� �eZ; uWfY�Z�gkZ �����\� �oWF]eh � �  	��gkZ\�!���o�FZ\[ � WFh"c�Z#� �fZy��Z��fZ(� �BZ Wfh �1�
hSc*0^Z\�BW|h\�DWfY�Z,�!���K[F[`gkZ\[F�B�f] c Z g c%".� :DV�gkZ �����\� �oWF]eh � � �+�  %� ��Z�Z\g$��hSW�d"Z �1�"WFY
�oW � �&��g
�"�fZB��Z �fZ(���yZ�gk]_[^Wf]����BW`hKc*0^Z �BWO[!: � �9WfY�Z�])�uWfZ(�uWf] h3�"] [|WfY
�\W WfY�Z�"�gkh�[bh@�oW6�1�)� WF]ed"Z [� kWFY�Z(��WfY�Z
���FZ\gk] �(�oWFZ � �� �$�|hSa7�_g"c�Z,]������ a�gkZ\g ]���WfY�Z����0�K[f[|]�� 8 �\�f]��&�kW�:
2 Y�Z�WfZ��Fd � + � � � gkZ(��hKWfZ [ WFY�Z�8 �1�ea�Z,ho� �\WfWf�F]ec�a�WfZ � � � h\�<WfY�Z�hKc*0^Z\�BW �fZy��Z��fZ(� �BZ\g"c " �  �&��g
� + ����gkZ(��hKWfZ [ WFY�Z Z(8 h3� a�Wf] h3�1ho� WfY�Z hKc*0^Z �BW	�K� �BhK� gk])����WFh,WfY�Z gkZ 1
��] Wf] h3��ho� � �"])��WfY�Z����0�K[f[
� :

����� ) $%��% � 
/).� ������%�� �&�

= a �7��h [bZ��<Z$�'�&�kW1WFh0d"hugkZ��'�1� �\�K�K�FZ��;�\WfZ�ho��W9�|h���hK�fZ [bWO[�; � � �1��g � � >6�`]eWfY h � Z � �oWF]eh ��[
WFh �Sg�g �&��Z(� Z�d"Z(�uW,]��kWFh �(�K])8 Z��	��hK�FZ\[bW � � hS� � �  |Wfh)gkZ(�eZ WfZ �1�>Z(� Z�d"Z(�uWH���FhKd � � hS� � �
; ��h3��guZ�WfZ��Fd"])��]_[bWF]_�(�&�)� "�[^Z(�eZ\�yWfZ\g >  :Wfh�WF� �1� [ ��Z��5�1�+Z(�eZ�d�Z(�kW|���FhKd � � Wfh � � �1��g?WFh��fZ(� hu�(�oWFZ
�&�)�:WFY�Z�Z(�eZ d"Z(�uWO[ h\� � � ]��kWFh � � h3��Z�c%""h3��Z;:�;b�4��Z5�o] dMho�9WfY�]_[|Z(+ �od$� �eZ ]_[|Wfh�gkZ�d�h3��[^Wf� �\WfZ
WFY�Z�a�[bZ�ho� gk] �:Z �fZ(�uW'�k]���g�[|h\�th � Z � �oWFhK� [�])��� c*0^Z\�BW .��,: >



�,��� � � � 9 �,� � = � � � ����� � � � � �

� E � � � �	� � � � � �  

� � � � �  <� � ��� � � � �  
� � +:� � � . �
� � � � +J� � � . �
� ��


�����	�
� � + �����	��� � � + �����	�
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 � � � >���; � 
 � � � >


 �#�-� � � 	� � � � � � � � � ��� � � � � 
 + 
 �#�

 � � � � �&� � � 	� � � + 
,� � � � � �  � � + 
 � � � � �
�8� ������� ��� 	� � � + 
,� � � � ��� � � + 
 �#�
�)� � � ��� � ��
 � � 	� �I� ������� �����	 �)� � � ��� � ��
 � �

�  

 � � +J� � � . �
� � � ��� � � � +J� � � . �
� � � � + . � /��

2 Y�Z�gkZ �����\� �oWF]eh � � � � � �  7� � �	� � � � �  �d"hugkZ��_['�1� �\�K�K�FZ��;�\WfZ1h\�tW9�|h1��hK�FZ\[bW`hSc*0^Z\�BW [�:
2 Y�Z�Z(8 h3� a�Wf] h3�(ho�6�0�yh3��[^Wf]eWFa�Z(�uW ��hK�fZ [bW,hSc*0^Z\�BW � � hK� � � ])�iWFY�Z��\�K�K�FZ��;�\WfZ�]_[ � �:Z �BWfZ\g(c "
gkZ 1
��])������[bZ(� Z\�BWf] h3�{Z(� 8u]e�Fh3��d�Z(�kW [ba��OY �K[���� � � � � � � �	� � � WfY
�\W�[bZ(� Z\�BW [ � ��hK�fZ [bW�; � � hS� � � >��
WFY�Z�h ��Z�� �\Wf]eh � 
 �#�-� � � ]_[DWfY�Z��$�&�7�7�e] Z\g WFh,WfY�Z�� Y�h [bZ�� hSc*0^Z\�BW(:�; 2 Y�Z6��hKW �oWf] h3� � � 
�� . � � �
� � 
�� . � � d"Z&�&��[:WfY
�\W�8 �o�F]��oc �eZ\[qgkZ\���0�o�FZ\g ])�,WFY�Z<[b] �3�
�\Wfa��FZ`ho� � � 
�� . � � �\�fZ �K���BZ [f[b] c7�eZ	�`Y�Z��
]��kWFZ������FZ�Wf]���� � � 
�� . � � :#>

2 Y�Z � Y�hS]_�BZ9h3��Z�� �\WfhS� 
&�  �Ba�[^Z\g ])��WfY�ZDgkZ 1
��]eWf] h3��ho��
,� � � � �'� � �|]���gk] �(�oWFZ\[ ��h �*. gkZ�WfZ �fd"]���]_[^Wf]_�
�OY�hK] �BZ1ho� h ��Z��BhKd$��h ��Z(�uWHh ��Z�� �\Wf]eh �?���fhSd WfY�h [bZ��yhKd$��h3��Z(�kW�h � Z � �oWF]eh ��[ �`] WfY [��oWf] [ 1�Z g
���FZ\�Bh ��gk]eWF]eh ��[�:
2 Y�Z4�
�\� �1���eZ(��h � Z � �oWFhK� 

� �Ua [bZ\g ]��"WfY�Z gkZ 1
��]eWF]eh �"ho���8� ������� ��� �K�OY�]eZ(8 Z [ ])�uWfZ�� . hSc*0^Z\�BW<�BhSd�.
d�a7��] �(�oWF]eh3�  WfY�Z�h3��Z�� �oWfhS���Bh3�30^hK])� [,�Bh ��[bWF� �o]��kW [ �&��giZ
	Ua/�oWfZ [ 8 �\�f]��\c7�eZ [ �`]eWFY?WFY�Z�[��od"Z
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�
�\d"Z �1��g �1� [bhiZ
	 a
�\WfZ\[#�1��g�Y�]_gkZ\[��&� " ]��7��a�W#8 �o�f]0�oc7� Z0WFhih3��Z{ho��WFY�Z��yhKd$��h3��Z(�kW [ h\�
� �`]eWFY �&� "{hKa�W���a�W����fhKd WfY�Z�hKWFY�Z����BhSd$��h3��Z(�uW WfY
�\W,Y
�S[ WFY�Z�[��\d"Z1c
�S[bZ(�
�\d"Z�; ] : Z;:�WfY�Z
]��7��a�W [-�&��g,hKa�W���a�W [ �\�fZ gkZ(��hSWfZ\g,c%"�WfY�Z [��od�Z|]_guZ(�kWF]#1�Z �,�1�
�\�fW ���FhKd 
@�&��g �tgkZ �BhK� �oWf] h3��[ >
2 Y�Z [^Z
	 a�Z(�uWf]��&���BhSd$��h [b] Wf] h3�1h3��Z�� �oWFhK� 
 � 	 �Sa�[bZ\g1])�1WFY�Z gkZ 1/��]eWF]eh3��ho� �)� � � ��� � � 
 � � ] [ [^]ed"]����\�
WFh	WFY�Z([bZ 	Ua�Z��kWF]��1���BhSd$��h [b] Wf] h3� h3��Z�� �\WfhS�0guZ 1
��Z\g>])�>WFY�Z � ��hKW �\Wf] h3� �,] W"c�Z�Y
�(8 Z\[$�e]�� Z
��hS���'�\�Og,�FZ(���\Wf]eh �
�1� �BhKd$��h [b]eWF]eh � : 2 Y�Z`h3��Z�� �oWf] h3� � � � � ��� � ��
 ��� ]_[ �fZ\�ya��O[^])8 Z(��"�gkZ 1
��Z\g2: 2 Y�Z
�FZ\�Ba�� [b]eh ��]_[4� �FZ(���\Wf]eh �
�1�q�yhKd$��h [^]eWF]eh3�{�OY
�o]���ho���I� ������� ���Hh ��Z�� �\Wf]eh ��[�WFZ��fd"]��
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object references...

insts (integer objects)

Id

 a

an assignment-stmt object

"x := x + a"

a plus-exp object

"x + a"
e1 e2
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Integer Class (object)

 id obj  id obj

 Integer

   type   type
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val
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val
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val
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type type type
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