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��� ¹PÄ��ÈÆGÃG¹����}µ¸Ã��^¹RÅ ÃGÂ�Æ��8¹�¶®¹��"Â�Æ���Â�Å ÇxÄI¹��^Â�Ã}Ä µ��^Ç ¹�Ç! TÄI¹PÄ"�}µ�Ä ÄIÅ Â�Ã}Äb¹#�$�^¹#�%� ¹����}µ¸Ã��^¹d· � µ'&#�(&dÂ*)A¹�Ç%� ¹+�}µ¸Ç
´�Å,����-/. ¹ � µ�Ä�� ¹/. . ¹�Ã�0�ÂR¹#� � �GÇ Å Ä�� Â����G¹x¶ � 1 . ¹PÄ Ä µ¸Ã}¶®Ç Â�2�34. ÄDÂ�Ã5��Â�Æ���¹�Ç%���"Â�ÆGÇ�·%Â�Å6. ¹PÄ��"Â�Ç%� ¹PÄ�¶ � ÆGÃ¨·%Â�Ã}¶®¹È¶®Â�Ã5�87�¹
Ç(9/�»µ¸Å Ä�·�µ¸Å Ä;:3ÆG¹87�¹<�"¹�Ã}Ä µ¸Å Äfµ*. Â�ÇrÄ�Å Ã}µ��^¹PÄ ÄIÅ =�. ¹!>?. ¹D·%Â�Ã}¶®¹�¶®¹<. µ"��Â�Å @A2534. Ä1Â�Ã5�;&#�(&�·%¹PÄ1Å ÃGÅ � Å µB� ¹�ÆGÇrÄ1¹#�J·%¹PÄ80�ÆGÅ ¶®¹PÄ
¹#�C7�¹�. ¹PÄf¹�ÃRÇ ¹�·%¹�Ç��^Å ¹D¶®Æ+D Â�Ã}¶R¶®Æ��^ÂÒ¹�ÆGÇE2?F � µ�Ä ÄIÂG�^Å ¹� !�^¹PÄ1Ç ¹�·%¹�Ç��^Å ¹�·%¹�Ã5�rÄ�ÆGÃ�µ¸ÆG� Ç ¹H0�ÆGÅ ¶®¹�I?JfÂ�Ç Å Ä;KDÂB�»µ*.LI5:3ÆGÅAÃ � µ
�}µ�Äh·$&�Ã}µ*0�&%ÃGÅ1ÄIÂ�ÃM� ¹�·$�}ÄuÃGÅ1ÄIÂ�ÃM&�ÃG¹�Ç(0�Å ¹$�"Â�ÆGÇb· � µ¸Å ¶®¹�ÇE2NF � µ¸ÅO&/03µ*. ¹�·%¹�Ã5�uÆGÃG¹P�"¹�Ã}Ä%&�¹RµB)A¹E�Q� ÆG¹�Æ}ÄI¹P�"Â�ÆGÇ"F�ÂÒ¹
RUÂ�. D ¹�I�:3ÆGÅi· � µ!D:µ¸Å �D¶G&E�^Â�Æ��ÒÇ Å Ç
. � 1 �^Â�Æ}Ä�� Å,:3ÆG¹u´�Æ}ÄIÅ,��µ*. ¹�2

1TS Ã+:3ÆG¹��^¹#�%� ¹H&#� Æ}¶®¹�ÄIÆGÇU. µV��Â�Å @ÈÃG¹LÇ ¹PÄ�� ¹H�}µ�Ä�Ä µ¸Ã}ÄO��Â�Å @AI�¶®¹DÃGÂ�·!=GÇ ¹�ÆG@$���}µ¸Ã5� ¹�ÆGÇrÄSÂ�Ã5�fµ��/�^¹/�G�(&D¶®¹TD Çrµ¸Ã����GÅ Ç
. µP�"Â�Ç%� ¹È¶®¹!. µ+��µ*=GÅ ÃG¹x¶ � ¹�ÃGÇ ¹/0�Å Ä�� Ç ¹�·%¹�Ã5���"Â�ÆGÇDÂ*)AÇ Å Ç�. ¹�ÆGÇH�rµ*. ¹�Ã5�hµW��¹E�<�rµ¸Ã5�h¶®¹!0�¹�Ã5� Å . . ¹PÄ ÄI¹u¹#�h¶®¹ÈÄ%�"Â�Ã5�rµ¸Ã�&�Å �(&+>
7�¹!� Å ¹�Ã}Ä�¶®Â�Ã��! RÇ ¹�·%¹�Ç��^Å ¹�Ç�´¨µ¸Ç Å ¹#X 1 0�Ã�-PÄHY}µ¸ÆGÇ ¹�IZJf¹�Ç Ã}µ¸Çr¶\[nÂ�Æ�="¹Pµ¸ÆNI 1 ÃGÃG¹#X4F�Æ�. Å µ 1 Æ}¶®ÇrµW]�IZK�µ¸ÃGÅ ¹/.^J;. µ¸Ã����}µ¸Çr¶AI
Jf¹�Ç%� Çrµ¸Ã}¶ � �ÒÆ�="¹�Ç Ç ¹�I 1 0�Ã�-PÄ�X4_+µ¸ÆGÇ ¹+JfÅ 0�Â�Ç Å ¹�I6F�¹Pµ¸ÃGX¦´�Å,���G¹/. 1 Ã�`»µ¸Â�Æ}µ�IC[nÂ�="¹�Ç%�baO@G�"¹�Ç%�EIO[n¹�Ã}µ¸Æ}¶cKD¹�Ç Ç Å ¹�ÇEI\´¨µBX
03µ*. ÅO_N&/0�¹�ÇEI � µ¸Ç Â�. Å ÃG¹È´¨µ¸Ç�d^Â*�EIN[n¹�Ã}µ¸Æ}¶Me+Ç Å �}µB�(�GÅLINfLÅ,�^Â�. µ�Ähgh¹�Ç ÃNIAiU�GÅ . Å ���"¹+F3µ¸Ç Â�Æ}Ä Ä%`ÒÅLIZJ;. µ¸Ã}¶®Å ÃG¹PYGÂ�. Å Â*�EIAaU. Å ÄI¹
K�µ*=GÇ ÂBjLÄ%`?]�I�k�. Å �ÒÅ ¹�Ç
R³Å . . ¹�·%Å ÃNI 1 . µ¸Å Ã'lnmGÇ����G¹�ÇEIGa�·%·�µ¸ÃÒÆG¹/.NJfÂ�Æ�:3ÆG¹/]�I � Â�Ç Å µ¸Ã}¶®Ç ¹<oDÅ . µ¸Å Ãt¹#�He+Çrµ¸Ã'pDÆ}µ¸Ã�0PqDµ¸ÅL2
´�¹�Ç��^ÅO&/03µ*. ¹�·%¹�Ã5�V �� Â�Æ}ÄV�^¹�ÆG@M:3ÆGÅ�Â�Ã5�bµ��/�^¹/�G�(&%¶®¹P�}µ�Ä ÄI¹�Ç�ÆGÃr�"¹�Æ ¶®¹$. ¹�ÆGÇh� ¹�·$�}Äu¶Gµ¸Ã}ÄV�^¹#�%� ¹�·$9�·%¹P��µ*=GÅ ÃG¹�I
ÃGÂ�Ãr�}µ�ÄV�"Â�ÆGÇ!���}µ¸Ã5� ¹�Çu·�µ¸Å Äh�"Â�ÆGÇ"&E�^Â�ÆG� ¹�ÇE2 � ¹/. µ�Ã � µW�»µ¸Å �bÇ Å ¹�Ã ¶ � ÆGÃG¹P�}µ¸Ç%� Å ¹R¶®¹P��. µ¸Å ÄIÅ Çb¹#�T7 � ¹�Ã¬ÄIÆGÅ Äb¶ � µ¸ÆG�rµ¸Ã5�
��. Æ}ÄnÇ ¹E�^Â�ÃGÃ}µ¸Å Ä Ä µ¸Ã5� ¹< $�^¹�ÆG@�:3ÆGÅiÂ�Ã5�nÇ ¹�ÃGÂ�Æ���¹/. &<. � ¹#@G�n&�Ç Å ¹�Ã��^¹V��. Æ}ÄIÅ ¹�ÆGÇrÄ;D Â�Å Ä/2

KD¹�Ç Ç Å -�Ç ¹��^¹H� ÇrµW�»µ¸Å .LI3Å .Z]�µxÆGÃG¹�·xÆ�. � Å � Æ}¶®¹h¶®¹<�"¹�ÇrÄIÂ�ÃGÃG¹PÄ;:3ÆGÅ"· � Â�Ã5�JÂ*)A¹�Ç%�fÆGÃ��"¹�Æ�¶®¹<. ¹�ÆGÇ8� ¹�·$�}Äf¹#�n¶®¹<. ¹�ÆGÇ
Ä µW��Â�Å ÇH>Ò·%¹�Ç��^ÅZ "� Â�Æ}Ä/I3¹�Ã��}µ¸Ç%� Å,�^Æ�. Å ¹�ÇTs<j;&�Ã}µ*t/.Z[nÂ�=GÅ ÃNI?F�Æ�. Å ¹�Ã�JfÂ�Å Ä ÄIÅ ÃGÂ*�f¹#�T_+µ¸ÆGÇ ¹�Ã5�
s<�?]®Ä/I®¶®¹PÄ1Å ÃGD Â�Ç ·�µB� Å,�^Å ¹�Ã}Ä
¶®¹T0�&�ÃGÅ ¹n¶®Â�Ã5�O. ¹PÄU�^Â�Ã}ÄI¹�Å . Ä\¹#�U. ¹PÄO�^Â�Æ��}Ä�¶®¹n·�µ¸Å Ã%· � Â�Ã5�O&#�(&T�GÇ(&E�^Å ¹�ÆG@AIBoDÅ Ã��^¹�Ã5�8[nÅ Â�ÆG@b:3ÆGÅG· � µ<�"¹�Ç ·%Å Ä�¶ � ÆG� Å . Å ÄI¹�Ç
. ¹V. Â�0�Å,�^Å ¹/.i¶®¹V� ¹PÄ��H�"¹�Ç��^¹/�G� Å DU:3Æ � Å .+µW�»µ¸Å �D¶G&/��¹/. Â����n&h¹#�D· � µ%µ¸Å ¶G&�I��}µ¸ÇDÄI¹PÄT�^Â�Ã}ÄI¹�Å . Ä/I� b]dÅ Ã}Ä%&�Ç ¹�ÇT. ¹u·%Â®¶®Æ�. ¹x¶®Â�Ã5�
7 � µW�»µ¸Å ÄP="¹PÄIÂ�Å ÃNI8o�ÆufH0�ÂG�\e+Æ}µ¸Ãv�"Â�ÆGÇ+. ¹PÄRÃGÂ�·!=GÇ ¹�Æ}ÄI¹PÄ�¶®Å Ä(�^Æ}Ä ÄIÅ Â�Ã}Ä�¹#���"Â�ÆGÇ�. ¹PÄP�GÇ Â�0�Çrµ¸·%·%¹PÄ%¹�Ã � I;K�µ¸ÃGÅ ¹/.
1 ·!=GÇ Â�Å ÄI¹$�"Â�ÆGÇbÄI¹PÄV�^Â�Ã}ÄI¹�Å . Ä�¹�Ã Ä��rµB� Å Ä�� Å,:3ÆG¹�INF�ÆG¹�Ç(0�¹�ÃrfL¹�Æ�=}µ¸ÆG¹�Çh�"Â�ÆGÇ". ¹PÄh�GÇ(&E�^Å ¹�Æ}ÄI¹PÄh¶®Â�ÃGÃ�&�¹PÄV:3Æ � Å .�· � µ�D:µ¸Å �
�}µ¸Ç(��¹�ÃGÅ ÇEI � �GÇ Å Ä�� ¹/.�Jf¹Pµ¸ÆB7Iµ¸Çr¶ 1 ·�µB� Â�I*w1µ¸ÃGÃGÅ,��`%¶®¹�gh¹�Ç���µ�¶®Å Âu¹#�;Jf¹�Ç%� Çrµ¸Ã}¶$K�µW�ÒÅ ¶�¶®Â�Ã5�8. ¹PÄ8�^Â�Ã}ÄI¹�Å . Ä�· � Â�Ã5�fµ¸Å ¶G&�¹
 TµW�»µ¸Ã��^¹�ÇE26xLÃy0�Çrµ¸Ã}¶)·%¹�Ç��^Å
 ¨·%Â�Ãz�"¹#� Å �$. ÆG� Å Ãy�GÇ(&#D{&�Ç(&�I^s�ÆGÃGÅ . . µM|ÒÆGÃ}¶®Å ÃNI�¶®Â�Ã5�b. µ'�GÇ(&PÄI¹�Ã��^¹dµ¨¹�·!="¹/. . ÅJ·%¹PÄ
¶®¹�Ç ÃGÅ ¹�ÇrÄf·%Â�Å ÄL¶®¹<�(��-PÄI¹�2

_ � &#� Æ}¶®¹t¶®¹�. µ}��Â�Å @¬¶®¹�·�µ¸Ã}¶®¹tÆGÃG¹tµ*���GÇ ÂG���G¹���. ÆGÇ Å ¶®Å Ä(�^Å ��. Å Ã}µ¸Å Ç ¹�2^F � µ¸Ånµ¸Å Ã}ÄIÅ
�GÆy=n&�Ã�& S �^Å ¹�Ç�¶®¹PÄÈ¹#@G�"¹�Ç%� Å ÄI¹PÄ
�^Â�·$��. &�·%¹�Ã5�rµ¸Å Ç ¹PÄh¶®¹R¶®¹�ÆG@M. µ*="Â�ÇrµB� Â�Å Ç ¹PÄ!>N. ¹+_+µ*="Â�ÇrµB� Â�Å Ç ¹%¶ � 1 �^Â�Æ}Ä�� Å,:3ÆG¹�´�Æ}ÄIÅ,��µ*. ¹\~�_ 1 ´}�h¹#�". ¹+_+µ*="Â�ÇrµB� Â�Å Ç ¹
¶ � 3¦ÃGD Â�Ç ·�µB� Å,:3ÆG¹V�"Â�ÆGÇH. µ�´\&E��µ¸ÃGÅ,:3ÆG¹h¹#��. ¹PÄ�|G�^Å ¹�Ã��^¹PÄL¶®¹V. � 3¦Ã�0�&�ÃGÅ ¹�ÆGÇ!~�_N3�´}|?3%�Q2n_ � &#� Æ}¶®¹b¶®¹". µ$�"¹�Ç��^¹/�G� Å Â�Ã�¶®¹V. µ
��Â�Å @P���}µ¸Ã5�(&�¹L¹#�J¶®¹PÄ1·$&E��µ¸ÃGÅ ÄI·%¹PÄU. µ¸Ç(]ÒÃ�0�&PÄ�¹PÄ��fÆGÃG¹�¶®¹PÄ8�^Â�·$�n&#� ¹�Ã��^¹PÄf¶®Æ�_+µ*="Â�ÇrµB� Â�Å Ç ¹L¶ � 1 �^Â�Æ}Ä�� Å,:3ÆG¹D´�Æ}ÄIÅ,��µ*. ¹�I
:3ÆGÅLI¸¶®¹
��. Æ}Ä/I¸µ�¶G&/��¹/. Â����n&n¶®¹/�GÆGÅ Ä�¶®¹JÃGÂ�·!=GÇ ¹�Æ}ÄI¹PÄ\µ¸ÃGÃ�&�¹PÄS¶®¹PÄO�^Â�Ã5�rµ��Q�rÄSµW��¹E�U. ¹PÄO���}µ¸Ã5� ¹�ÆGÇrÄ+¹#�U. ¹PÄC�GÇ Â*D ¹PÄ ÄIÅ Â�ÃGÃG¹/. Ä
¶®¹�. µV��Â�Å @A25_ � &E:3ÆGÅ �"¹$� 1 Ã}µ*. ]®ÄI¹D¹#�fÄ%]ÒÃ5�(��-PÄI¹Dµ¸Æ}¶®Å Â$�%µ¸Æ�_N3�´}|?3^&#� Æ}¶®Å ¹h¶®¹/�GÆGÅ Ä8:3ÆG¹/.,:3ÆG¹PÄfµ¸ÃGÃ�&�¹PÄO. ¹PÄ8�GÇ Â��GÇ Å &#�(&PÄ
� ¹�·$�"Â�Ç ¹/. . ¹PÄS¹#��Ä%�"¹E�Q� Çrµ*. ¹PÄS¶®¹
. µhÄIÂ�ÆGÇ��^¹80�. Â*�%� Å,:3ÆG¹T <�}µ¸Ç%� Å Ç�¶®¹J·%Â®¶G-/. ¹PÄ�¶®¹nÄIÅ 0�Ã}µ¸ÆG@A2BF�¹;��Â�Æ}¶®Çrµ¸Å Ä\¶®Â�Ã��fÇ ¹�·%¹�Ç��^Å ¹�Ç
�^¹PÄb¶®¹�ÆG@r. µ*="Â�ÇrµB� Â�Å Ç ¹PÄu¶®¹R· � µW��Â�Å Çuµ��/�^ÆG¹�Å . . Å ¹R¹#�È¶ � µW��Â�Å Çu·%Å Ä" �·�µ�¶®Å Ä%�"Â3ÄIÅ � Å Â�Ãr� Â�Æ}ÄV. ¹PÄb·%ÂB]�¹�Ã}ÄuÃ�&E�^¹PÄ Ä µ¸Å Ç ¹PÄ
µ¸Æ�="Â�Ã�¶G&�Ç Â�Æ�. ¹�·%¹�Ã5�L¶®¹!�^¹PÄJÇ ¹E���G¹�Ç����G¹PÄ/2GF � µ¸Å ·%¹�Çrµ¸Å ÄJ¹#@G�GÇ Å ·%¹�Çn·%Â�Ã�µ¸·%Å � Å &" b� Â�ÆG� ¹PÄH�^¹PÄ
�"¹�ÇrÄIÂ�ÃGÃG¹PÄH:3ÆG¹
7 � ]�µ¸Å
Ç ¹�Ã��^Â�Ã5� Ç(&�¹PÄ1¹#�DµW��¹E��:3ÆGÅ?7 � µ¸ÅN�}µ¸Ç%�rµ*0�&�¶®¹PÄJ·%Â�·%¹�Ã5�rÄn¶®¹;7�Â�Å ¹PÄ
�"¹�Ã}¶Gµ¸Ã5�H�^¹PÄ;� Ç Â�Å ÄJµ¸ÃGÃ�&�¹PÄ/2G_+µb. Å Ä�� ¹uÄI¹�Çrµ¸Å �
. Â�Ã�0�ÆG¹
¹#�O7 � ¹PÄ%�n-�Ç ¹u¶®Â�Ã��V:3Æ � Å . ÄLÄI¹hÇ ¹E�^Â�ÃGÃ}µW�,� Ç Â�Ã5�E2GF � µ¸ÅA&#�(&h� Â�Æ�����&�¹V:3ÆG¹h. ¹PÄn·%¹�·!=GÇ ¹PÄT:3ÆGÅ6�^Â�·$�"Â3ÄI¹�Ã5�T. ¹;7�ÆGÇ(]�¶®¹h�(��-PÄI¹
µ��/�^¹/�G� ¹�Ã5�uÄ%�"Â�Ã5�rµ¸Ã�&�·%¹�Ã5�u¶ � ]'�}µ¸Ç%� Å,�^Å �"¹�ÇEIA·%Â�Ã5� Çrµ¸Ã5�uµ¸Å Ã}ÄIÅ^. ¹�ÆGÇuÅ Ã5�(&�Ç(9#�h�"Â�ÆGÇV�^¹b� ÇrµW�»µ¸Å .\¹#�
7�¹$. ¹PÄh¹�ÃUÇ ¹�·%¹�Ç��^Å ¹
���}µ*. ¹�ÆGÇ ¹�Æ}ÄI¹�·%¹�Ã5�E2

F�¹���Â�Æ}¶®Çrµ¸Å Äb&/03µ*. ¹�·%¹�Ã5�%¹#@G�GÇ Å ·%¹�Ç$� Â�ÆG� ¹t·�µM0�ÇrµB� Å � Æ}¶®¹\ U·�µ}D:µ¸·%Å . . ¹��GÇ ÂG���G¹t¹#�+ U·%¹PÄ�µ¸·%Å Ä$�"Â�ÆGÇP. ¹�ÆGÇ
�}µB� Å ¹�Ã��^¹h¹#�T. ¹�ÆGÇT�^Â�·$�GÇ(&/�G¹�Ã}ÄIÅ Â�ÃN2GF�¹h��Â�Æ}¶®Çrµ¸Å Ä1Ç ¹�·%¹�Ç��^Å ¹�ÇJ¶®Æ�D Â�Ã}¶�¶®Æ��^ÂÒ¹�ÆGÇJ·%Â�Ãtµ¸·%ÅAi�µ¸Æ�.NJf¹�Ç Ã}µ¸Çr¶®Â�ÃGÅLIÒ¶®Â�Ã5�

�



. ¹bÄIÂ�ÆG� Å ¹�Ã¨µ$&#�(&":3ÆGÂ*� Å ¶®Å ¹�ÃNI"µ*. . µ¸Ã5�L¶®Æ�·$&�Ã}µ*0�¹" $. µ%Ç ¹/. ¹E�Q� ÆGÇ ¹u¶®¹". µb�(��-PÄI¹bµW��¹E��� Â�ÆB7�Â�ÆGÇrÄT. ¹bÄIÂ�. ¹�Å .+µ¸Æ\�^ÂÒ¹�ÆGÇEI�. ¹
ÄIÂ�ÆGÇ Å Ç ¹x¶Gµ¸Ã}Ä<. ¹PÄ<]�¹�ÆG@�¹#�hÆGÃG¹$�}µB� Å ¹�Ã��^¹xÅ Ã S ÃGÅ ¹bD:µ��^¹$ R·%¹PÄ<�ÒÆG·%¹�ÆGÇrÄ/2&´�¹�Ç��^Å^ +� Â�Å^�"Â�ÆGÇ�� Â�ÆG���NF�¹È¶G&P¶®Å ¹$�^¹#�%� ¹
�(��-PÄI¹V ÈÄ µx·$-�Ç ¹ 1 ÃGÃGÅ ¹V:3ÆGÅ&ÃGÂ�Æ}ÄJµW�»µ¸Å �nµ*���GÇ Å Ä;. ¹uÄI¹�Ã}ÄJ¶®¹PÄJ·%Â*�rÄ������	��
����������J¹#���������������JµW�»µ¸Ã5�n¶®¹uÄ � &#� ¹�Å Ã}¶®Ç ¹�I
� Ç Â��h7�¹�ÆGÃG¹�2GF�¹H. µb¶G&P¶®Å ¹�&/03µ*. ¹�·%¹�Ã5�; b·%¹PÄU�}µ¸Ç ¹�Ã5�rÄ/I5:3ÆGÅ"· � Â�Ã5�8� Â�ÆB7�Â�ÆGÇrÄ1ÄIÂ�ÆG� ¹�ÃÒÆG¹D¶®¹�. ¹�ÆGÇfµ¸·%Â�ÆGÇ1¹#�;0�ÆGÅ ¶G&�¹DÄIÆGÇ
. ¹"���G¹�·%Å ÃNIG�}µ¸Ç%D Â�Å Än¶®Å �+�^Å . ¹�I}¶®¹h. µ$�ÒÅ ¹�2
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A 2 A KD¹PÄ(�^Ç Å �G� Å Â�Ã�Ä��rµB� Å,:3ÆG¹h¹#�D¶G]ÒÃ}µ¸·%Å,:3ÆG¹u¶®Æ�. µ¸Ç(]ÒÃG@ 2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 ABA
A 2 C _i¹PÄn·$&E��µ¸ÃGÅ ÄI·%¹PÄ;. µ¸Ç(]ÒÃ�0�&PÄb2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 AED
A 2 � ´\&#�(�GÂ®¶®¹PÄn¹#@G��. Â�ÇrµB� Â�Å Ç ¹PÄ
2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2FC+G
A 2 D � Â�Ã��#. Æ}ÄIÅ Â�Ã 2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2FC A

HJI 2;K1L(<3,3'�M�0�,3254N&O0P.8M�*-M�QSRO0E*-&('TK1&U'�25?V*-)B&U=5<32W0E0�,3>@?1& HWX
CG2 A _i¹u·%Â®¶G-/. ¹u¶®¹bÄIÅ 0�Ã}µ*.iÄIÂ�ÆGÇ��^¹#X S . � Ç ¹ 2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2FC �
CG2 C _i¹PÄT�}µ¸Çrµ¸·$-#� Ç ¹PÄf¶®¹bÄIÂ�ÆGÇ��^¹<0�. Â*�%� Å,:3ÆG¹ 2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2FC+Y
CG2 � � Â�Ã��#. Æ}ÄIÅ Â�Ã 2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 � C

Z � �GKV� F\[i�GK]� � �®EGF�K^�f=³� ���`_ C3K¬E®KV�a�u@��GK �I� K)K&ETCO�uK+>"E®� ��� KN LK ��� C3@1BL�}>AKN" � @�EÒEGFIHJBLKcbdb

XeI 2;K1L(<3,3'�M�0�,3254NK1&�<3Mf'�25?V*-)B&U=5<32W0E0�,3>@?1& X:g
� 2 A xLÃGÅ S ��µB� Å Â�Ã�¶®¹PÄJ·%Â®¶G-/. ¹PÄ
� ¹�·$�"Â�Ç ¹/. Än¶®¹uÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹h¹#�TD Â�Ç ·�µ*. Å ÄI·%¹ 2h2V2h2V2h2V2V2h2V2h2V2 �(h
� 2 C aO)A¹#��Ä%�"¹E�Q� Çrµ*.i¶®¹PÄT�}µ¸Çrµ¸·$-#� Ç ¹PÄf¶®¹bÄIÂ�ÆGÇ��^¹<0�. Â*�%� Å,:3ÆG¹ 2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 D C
� 2 � � Â�Ã��#. Æ}ÄIÅ Â�Ã 2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2Fi+G

jlk 'E0�,3QSM�0�,3254N'E.m&()+0E*-M�<3&�K1&('P.8M�*-M�QSRO0E*-&('TK1&U'�25?V*-)B&U=5<32W0E0�,3>@?1& n5n
D 2 A aO� Æ}¶®¹V�(��&�Â�Ç Å,:3ÆG¹u¶®¹h. µ�¶®Å )Z&�Ç ¹�Ã��^¹uÄ%�"¹E�Q� Çrµ*. ¹�o3p�qsr]pTt�u�2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2FiBi
D 2 C a1Ä�� Å ·�µB� Å Â�Ã�¶®¹V. µ%ÄIÂ�ÆGÇ��^¹<0�. Â*�%� Å,:3ÆG¹ 2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2%Y �
D 2 � ´�¹PÄIÆGÇ ¹PÄJ¹#@G�n&�Ç Å ·%¹�Ã5�rµ*. ¹PÄn¶®¹�o3p�qsr]pTtvu 2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 h C
D 2 D � Â�Ã��#. Æ}ÄIÅ Â�Ã 2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2%wBG
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n�� *-,341)B,/.m&�&O0TM�.1.8<3,3)BM�0�,3254 K1&U<	� L(<3&()+0E*-25=5<32W0E0�25=W*-M�.871,3& 
 g
iG2 A KD¹PÄ(�^Ç Å �G� Å Â�Ã�¶®Æ�¶®Å Ä%�"Â3ÄIÅ � Å D�2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2%w h
iG2 C � µ¸Çrµ��Q�(&�Ç Å Ä µB� Å Â�Ãd¶®¹PÄLÄIÅ 0�Ã}µ¸ÆG@+&/. ¹E�Q� Ç Â�0�. Â*�%� Â�0�Çrµ*���GÅ,:3ÆG¹PÄh2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2%wBw
iG2 � 1 ���"Â�Ç%�D¶®¹PÄLÄIÅ 0�Ã}µ¸ÆG@+&/. ¹E�Q� Ç Â�0�. Â*�%� Â�0�Çrµ*���GÅ,:3ÆG¹PÄ 2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2�� D
iG2 D � Â�Ã��#. Æ}ÄIÅ Â�Ã 2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2��Oi

 ��2541'E0�,/0�?V0�,32546K�� ?141&��8M�'�&UK1&�K1254141L(&(' � g
Y�2 A _i¹b¶®Å Ä%�"Â3ÄIÅ � Å DS¹#@G�n&�Ç Å ·%¹�Ã5�rµ*. 2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2�� h
Y�2 C _i¹PÄH���}µ¸Ã5� ¹�ÆGÇrÄ 2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2����
Y�2 � _i¹V�GÇ Â*� ÂG�^Â�. ¹h¶ � ¹�ÃGÇ ¹/0�Å Ä�� Ç ¹�·%¹�Ã5�z2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 A G A
Y�2 D � Â�Ã��#. Æ}ÄIÅ Â�Ã 2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 A G �

gJk 0�?1K1&�K1&('T'�,3=541M�?��6 k���� ���:n
h 2 A KD¹PÄLÄIÅ 0�Ã}µ¸ÆG@�&/. ¹E�Q� Ç Â�0�. Â*�%� Â�0�Çrµ*���GÅ,:3ÆG¹PÄ8 b. ¹�ÆGÇrÄn¶G&�Ç Å ��&�¹PÄ 2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 A GOi
h 2 C 1 Ã}µ*. ]®ÄI¹u¶®¹PÄLÄIÅ 0�Ã}µ¸ÆG@�K�a;sVs�¶®¹V. µb=}µ�ÄI¹u¶®¹b¶®Â�ÃGÃ�&�¹PÄ 2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 A G h
h 2 � ´�¹PÄIÆGÇ ¹u¶®¹V. µ!D Ç(&E:3ÆG¹�Ã��^¹<D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹h¹#�D¶®Æ\:3ÆGÂ*� Å ¹�Ã5�nÂ�Æ���¹�Ç%� 2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 ABA �
h 2 D � Â�Ã��#. Æ}ÄIÅ Â�Ã 2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 A C h


 I &('�?V*-&('PK1? >@?12W0�,3&(4:0�25?��5&O*v0�&(4��525,��N.8M�*-<3L(&U&O0T)v71M�4:0�L(& � H �
w�2 A [n¹/�ÒÆG¹V=GÅ =�. Å Â�0�Çrµ*���GÅ,:3ÆG¹ 2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 A C��
w�2 C aO)A¹#��¶®¹PÄn·$&E��µ¸ÃGÅ ÄI·%¹PÄ;. µ¸Ç(]ÒÃ�0�&PÄV2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 AE� C
w�2 � YGÇ(&E:3ÆG¹�Ã��^¹<D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹h¹#�LÅ Ã5� ¹�Ã}ÄIÅ �(&V��ÂG��µ*. ¹ 2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 AE� w
w�2 D pDÆGÂ*� Å ¹�Ã5�LÂ�Æ���¹�Ç%�J¹#�LÅ Ã5� ¹�Ã}ÄIÅ �(&V��ÂG��µ*. ¹�2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 AE� �
w�2 i pDÆGÂ*� Å ¹�Ã5�LÂ�Æ���¹�Ç%�J¹#�TD Ç(&E:3ÆG¹�Ã��^¹<D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 AED �
w�2 Y aO)A¹#��¶®¹V. µb��ÂB]�¹/. . ¹!2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 A i A
w�2 h � Â�·$�}µ¸Çrµ¸Å ÄIÂ�Ã��}µ¸Ç(. &�X;���}µ¸Ã5�(& 2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 A iBi
w�2 w � Â�Ã��#. Æ}ÄIÅ Â�Ã 2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 A YBG
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�*);&(?1,3<3'PK1& .m&O*-)B&O.10�,3254 K1&('P.8M�*-M�QSRO0E*-&('TK1&�'�25?V*-)B&U=5<32W0E0�,3>@?1& �  �
��2 A i�Ç Â�=�. &�·�µB� Å,:3ÆG¹ 2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 A Y��
��2 C ´\&#�(�GÂ®¶®¹bµ�¶Gµ*�G�rµB� Å ��¹V $���GÂ�Å @+D Â�Ç��#&c2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 A-h(A
��2 � ´�Å ÄI¹u¹�Ã���. µ��^¹u¶®Æ�� ¹PÄ��!2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 A-h Y
��2 D [T&PÄIÆ�. �rµB�rÄ 2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 A w �
��2 i � Â�Ã��#. Æ}ÄIÅ Â�Ã 2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2V2h2V2h2V2h2V2h2V2V2h2V2h2V2 A � �
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k���� ÄIÅ 0�Ã}µ*.A&/. ¹E�Q� Ç Â�0�. Â*�%� Â�0�Çrµ*���GÅ,:3ÆG¹!~	�T�
 k���� ¶G&�Ç Å ��&�¹u¶®Æ�ÄIÅ 0�Ã}µ*.Z&/. ¹E�Q� Ç Â�0�. Â*�%� Â�0�Çrµ*���GÅ,:3ÆG¹b~	��
 �� q �
�� � Â�Ã}¶®¹b¶®¹u¶G&/=GÅ �H0�. Â*�%� Å,:3ÆG¹+~��	
 �  q �
�� �  ¶G&�Ç Å ��&�¹u¶®¹V. � Â�Ã}¶®¹u¶®¹b¶G&/=GÅ �H0�. Â*�%� Å,:3ÆG¹P~��	
 �  t �

I L()BM�41,3'�QS&('�<3M�*v9;41=5L('��
Q � ·$&E��µ¸ÃGÅ ÄI·%¹ G
QS� ·$&E��µ¸ÃGÅ ÄI·%¹h3
QS�v� ·$&E��µ¸ÃGÅ ÄI·%¹h3%3
QS�v�v� ·$&E��µ¸ÃGÅ ÄI·%¹h3%3%3

� M�*-M�QSRO0E*-&UM�)B25?1'E0�,3>@?1&�� � Å Ã5� ¹�Ã}ÄIÅ �(&V��ÂG��µ*. ¹$~����T�

� M�*-M�QSRO0E*-&('�K1&�'�25?V*-)B&U=5<32W0E0�,3>@?1&��
��� D Ç(&E:3ÆG¹�Ã��^¹hD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹$~����W� "! :3ÆGÂ*� Å ¹�Ã5�LÂ�Æ���¹�Ç%�#$! :3ÆGÂ*� Å ¹�Ã5�TD ¹�Ç ·$&%&! :3ÆGÂ*� Å ¹�Ã5�D¶®¹V�ÒÅ � ¹PÄ ÄI¹P~ 'IÄ%�"¹�¹P¶�:3ÆGÂ*� Å ¹�Ã5�)(%�*,+ �^ÂÒ¹ �+�^Å ¹�Ã5�D¶ � µ�Ä%]Ò·$&#� Ç Å ¹-/. µ¸·$��. Å � Æ}¶®¹b¶®¹V��Â�Å ÄI¹�·%¹�Ã5�"~��	
 �  q �0 �ÒÅ � ¹PÄ ÄI¹b¶®¹<D ¹�Ç ·%¹#� ÆGÇ ¹P~��	
 �  t �1"2 :3ÆGÂ*� Å ¹�Ã5�D¶®¹V���}µ�ÄI¹u¶®¹hÇ ¹#� Â�ÆGÇ

�&('�)+*-,/.10�,3254 'E.m&()+0E*-M�<3&�� 354 6)79857 D Â�Ç ·�µ¸Ã5�: 4 6)79857 �}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹b>Wp";,< 6&=?>A@ ~����W�

k )+*-,/0�?V*-&�.8712541LO0�,3>@?1&�K1&(' �52(95&(<3<3&('�� B CED
�^Â�·%·%¹u¶Gµ¸Ã}Ä$FHG �

B IJD
�^Â�·%·%¹u¶Gµ¸Ã}Ä �HKLKNM��

B OPD
�^Â�·%·%¹u¶Gµ¸Ã}Ä �������

B QRD
�^Â�·%·%¹u¶Gµ¸Ã}Ä ��	�

��2W0�M�0�,3254 Qf?1'�,3)BM�<3&S�<. µ � ~ ÃGÂ*�rµB� Å Â�ÃbD Çrµ¸Ã�d�µ¸Å ÄI¹W�UT 1 D ~ ÃGÂ*�rµB� Å Â�Ã�µ¸Ã�0�. Â*X¦Ä µB@®Â�ÃGÃG¹W�6�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶b >A@ <WVJVYX����
iSÂ�ÆGÇJÃGÂ*� ¹�ÇT. ¹PÄH���GÅ )AÇ ¹PÄ/I®ÃGÂ�Æ}ÄJÆG� Å . Å ÄI¹�Ç Â�Ã}Ä
. µÈÃGÂ*�rµB� Å Â�Ãt¶G&E�^Å ·�µ*. ¹uµ¸Ã�0�. Â*X¦Ä µB@®Â�ÃGÃG¹�2
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fLÂ*� Ç ¹dÄIÂG�^Å &#�(&dÄI¹+� Â�ÆGÇ ÃG¹+��¹�ÇrÄV. � Å ÃGD Â�Ç ·�µB� Å Â�ÃNI\¹#�b. µ'�^Â�·%·xÆGÃGÅ,��µB� Å Â�Ãc�}µ¸Ç(. &�¹R¹�Ã ¹PÄ��ÈÆGÃz&/. &�·%¹�Ã5�È¹PÄ ÄI¹�Ã5� Å ¹/.L2
KD¹/�GÆGÅ Ä VYXbµ¸Ã}Ä/I5. ¹�¶®Â�·�µ¸Å ÃG¹�¶®ÆP� Çrµ¸Å � ¹�·%¹�Ã5�J¶®¹<. µ"�}µ¸Ç Â�. ¹L¹PÄ��f¹�Ã+��. ¹�Å ÃG¹�¹#@G�}µ¸Ã}ÄIÅ Â�Ã\>3ÃGÂ�Æ}Ä8�"Â�Æ���Â�Ã}ÄO� Çrµ¸Ã}ÄI·%¹#�%� Ç ¹
. ¹PÄSÄIÅ 0�Ã}µ¸ÆG@x¶®¹
�}µ¸Ç Â�. ¹; �¶®Å Ä��rµ¸Ã��^¹J¹#�SÃGÂ�Æ}ÄSÃGÂ�Æ}ÄC�GÇ ¹�ÃGÂ�Ã}Ä^ DÇ(9/��¹�ÇS¶®¹J·�µ����GÅ ÃG¹PÄC:3ÆGÅG�"Â�ÆGÇ Çrµ¸Å ¹�Ã5�\ÃGÂ�Æ}Ä^�}µ¸Ç(. ¹�ÇEIPÃGÂ�Æ}Ä
¹�Ã5� ¹�Ã}¶®Ç ¹h¹#�nÃGÂ�Æ}ÄT�^Â�·$�GÇ ¹�Ã}¶®Ç ¹�2 � ¹hÇ(9/��¹�¹PÄ��n·$9�·%¹u¶G&�7% b�}µ¸Ç%� Å ¹/. . ¹�·%¹�Ã5�nÇ(&Pµ*. Å Ä%&�¹�ÃtÄ%]ÒÃ5�(��-PÄI¹h¶®¹V. µ!�}µ¸Ç Â�. ¹�¹#�L¹�Ã
Ç ¹E�^Â�ÃGÃ}µ¸Å Ä Ä µ¸Ã��^¹
��ÂG��µ*. ¹�25_+µV�}µ¸Ç Â�. ¹LÄI¹�Ä%]ÒÃ5�(��&#� Å ÄI¹D¶®¹HD:µ�d^Â�Ã$� Ç(-PÄ1Ç(&Pµ*. Å Ä�� ¹� V�}µ¸Ç%� Å Çf¶ � ÆGÃP� ¹#@?� ¹��}µ¸Ç;�^Â�Ã���µB�(&�Ã}µB� Å Â�Ã
¶ � ÆGÃGÅ �(&PÄ���ÂG��µ*. ¹PÄ+�GÇ(&#X6¹�ÃGÇ ¹/0�Å Ä�� Ç(&�¹PÄ\~:¶®Å ���GÂ�ÃG¹�IJÄ%]?. . µ*="¹�If·%Â*��Â�Æ³·$9�·%¹M���GÇrµ�ÄI¹}�^Â�·$��. -#� ¹W�Q2
_i¹PÄdÄ%]®Ä��(-�·%¹PÄ�¶®¹
Ç ¹E�^Â�ÃGÃ}µ¸Å Ä Ä µ¸Ã��^¹�¶ � ÆGÃy. ÂG�^ÆG� ¹�ÆGÇ!�}µ¸ÇÈµ*���GÇ ¹�Ã5� Å Ä Ä µ*0�¹R¶ � ÆGÃz��ÂG��µ*=GÆ�. µ¸Å Ç ¹+�^Å =�. &dÄIÂ�Ã5�%µ��Q� ÆG¹/. . ¹�·%¹�Ã5�"� Ç(-PÄx¹ �+��µ��^¹PÄ/2
fH&Pµ¸ÃG·%Â�Å Ã}Ä/I+ÆGÃz&/. &�·%¹�Ã5�È¹PÄ ÄI¹�Ã5� Å ¹/.f¶®¹�. µ'�GÇ Â®¶®Æ��Q� Å Â�Ãc��ÂG��µ*. ¹+�ÒÆG·�µ¸Å ÃG¹R¹PÄ��È¹�Ã��^Â�Ç ¹R·�µ*.1·�µW�,� Ç Å Ä%&'>C. µ}:3Æ}µ*. Å �(&
��ÂG��µ*. ¹�2AfLÂ�Æ}ÄuÄ µW��Â�Ã}Ä�D:µ¸Å Ç ¹$�}µ¸Ç(. ¹�Çu¶®¹PÄh·�µ����GÅ ÃG¹PÄh·�µ¸Å ÄhÃGÂ�Æ}Äh��Â�Æ}¶®Ç Å Â�Ã}Äh:3Æ � ¹/. . ¹PÄuÄ � ¹#@G�GÇ Å ·%¹�Ã5�bµW��¹E�!. ¹%Ã}µB� ÆGÇ ¹/.
¶ � ÆGÃr9#� Ç ¹$�ÒÆG·�µ¸Å ÃN2 � ¹PÄu·�µ����GÅ ÃG¹PÄ<�"¹�Æ���¹�Ã5�bÇ ¹E�^Â�ÃGÃ}µW�,� Ç ¹!. ¹�·%¹PÄ Ä µ*0�¹b���GÂ�Ã�&#� Å,:3ÆG¹P:3ÆG¹�ÃGÂ�Æ}Äh. ÆGÅ^� Çrµ¸Ã}ÄI·%¹#�%� Â�Ã}Ä
�}µ¸Ç8. µ"�}µ¸Ç Â�. ¹�I�·�µ¸Å Ä1ÃGÂ�Æ}Ä1µ¸Å ·%¹�Ç Å Â�Ã}Ä8:3Æ � ¹/. . ¹PÄfÄIÂ�Å ¹�Ã5�;��µ*�}µ*=�. ¹PÄU&/03µ*. ¹�·%¹�Ã5�f¶®¹�Ç ¹E�^Â�ÃGÃ}µW�,� Ç ¹T. ¹PÄ8�}µ¸Ç%� Å,�^Æ�. µ¸Ç Å �(&PÄ8:3ÆGÅ
¶®Å Ä�� Å Ã�0�ÆG¹�Ã5�LÆGÃG¹h��Â�Å @�¶ � ÆGÃG¹bµ¸ÆG� Ç ¹h¹#�H. ¹PÄ
&�·%Â*� Å Â�Ã}ÄT:3ÆG¹hÃGÂ�Æ}ÄT��&/�GÅ,�^Æ�. Â�Ã}Ä;�}µ¸ÇnÃGÂ*� Ç ¹h��Â�Å @A2

|ÒÅC. µ�:3Æ}µ*. Å �(&!��ÂG��µ*. ¹b¹PÄ���ÆGÃTµ�Ä%�"¹E�Q�h¶®¹!. µ+���GÂ�Ã}µB� Å Â�Ã}:3ÆGÅ\Ç ¹PÄ�� ¹b¹�Ã��^Â�Ç ¹"�"¹�ÆT¹#@G��. Â�Ç(&�In� � ¹PÄ���¹PÄ ÄI¹�Ã5� Å ¹/. . ¹�·%¹�Ã5�
�}µ¸Ç��^¹�:3Æ � ¹/. . ¹P� Çrµ�¶®ÆGÅ �!� Â�ÆG� ¹+. µ}�^Â�·$��. ¹#@®Å �(&d¶®¹�. µ\�GÇ Â®¶®Æ��Q� Å Â�Ãc��ÂG��µ*. ¹+�ÒÆG·�µ¸Å ÃG¹�2CfLÂ�Æ}Ä"�"¹�Ã}ÄIÂ�Ã}Ä!. ¹PÄxÄIÂ�Ã}Ä!:3ÆG¹
ÃGÂ�Æ}ÄU&�·%¹#�%� Â�Ã}Ä�¹#�1ÃGÂ�Æ}ÄU. ¹PÄU�"¹�Ç��^¹/��Â�Ã}ÄS¹�ÃRÇ ¹#� Â�ÆGÇE2�fLÂ�Æ}ÄU�"Â�Æ���Â�Ã}Ä�µ*0�Å Ç1ÄIÆGÇ8�^¹PÄ1ÄIÂ�Ã}ÄU:3ÆG¹LÃGÂ�Æ}ÄU�GÇ Â®¶®ÆGÅ ÄIÂ�Ã}Ä/I¸·�µ¸Å Ä
�^¹PÄfµ��Q� Å Â�Ã}Ä1ÄIÂ�Ã5�;0�&�Ã�&�Çrµ*. ¹�·%¹�Ã5��Å Ã��^Â�Ã}Ä(�^Å ¹�Ã5� ¹PÄ/I3Ç(&PÄIÆ�. �rµB�rÄ1¶®¹DÃGÂ*� Ç ¹�µ*���GÇ ¹�Ã5� Å Ä Ä µ*0�¹L¶®Æ+. µ¸Ã�03µ*0�¹�2*a�Ã��}µ¸Ç Â�. ¹�I�ÃGÂ�Æ}Ä
ÃGÂ�Æ}ÄU�GÇ(&�ÂG�/�^Æ��"Â�Ã}ÄU�"¹�Æd¶®¹�. µ":3Æ}µ*. Å �(&���ÂG��µ*. ¹L¶®¹�. µV���GÂ�Ã}µB� Å Â�ÃP�GÆGÅ Ä(:3ÆG¹H. � Å Ã5� ¹/. . Å 0�Å =GÅ . Å �(&h¶®Æ�·%¹PÄ Ä µ*0�¹H���GÂ�Ã�&#� Å,:3ÆG¹
¹PÄ��b�GÇ Å Â�Ç Å �rµ¸Å Ç ¹'>\·$9�·%¹tµW��¹E��ÆGÃG¹���Â�Å @M� Ç(-PÄxÇrµ¸Æ�:3ÆG¹�I\ÆGÃG¹���Â�Å @¬ÄIÂ�Æ��P&�¹RÂ�Æ¬ÆGÃG¹���Â�Å @r�GÇ ¹PÄ Ä%&�¹}~ � Ç Â�Å Äb:3Æ}µ*. Å �(&PÄ
��ÂG��µ*. ¹PÄV:3ÆG¹�ÃGÂ�Æ}Äx¶G&#�rµ¸Å . . ¹�Ç Â�Ã}Äh�}µ¸Çxµ*�GÇ(-PÄ��QI&ÃGÂ�Æ}ÄV�"Â�Æ���Â�Ã}ÄuÃGÂ�Æ}Äu¹#@G�GÇ Å ·%¹�Çb¹#�bÃGÂ�Æ}ÄhD:µ¸Å Ç ¹+�^Â�·$�GÇ ¹�Ã}¶®Ç ¹�26K�µ¸Ã}Ä
. ¹$���}µ¸Ã5�uµ¸ÆM�^Â�Ã5� Çrµ¸Å Ç ¹�In. µ�:3Æ}µ*. Å �(&%¶®¹b. µ���Â�Å @'�GÇ(&/�»µ¸ÆG�h¹#�h. � µ*���GÇ ¹�Ã5� Å Ä Ä µ*0�¹!��ÂG��µ*.S¶ � ÆGÃr���}µ¸Ã5� ¹�ÆGÇh�^Â�Ã}ÄIÅ Ä�� ¹$ d¹�Ã
�GÇ ¹�Ã}¶®Ç ¹��^Â�Ã}Ä(�^Å ¹�Ã��^¹R¹#�$ TÄ µW��Â�Å ÇV. µ¨·�µW�,� Ç Å ÄI¹�ÇbÅ Ã}¶G&/�"¹�Ã}¶Gµ¸·%·%¹�Ã5��¶®¹�. � µ¸Ç%� Å,�^Æ�. µB� Å Â�ÃN2C_i¹PÄ"�GÇ Â®¶®Æ��Q� Å Â�Ã}Ä"��ÂG��µ*. ¹PÄ
���}µ¸Ã5�(&�¹PÄU�^Â�Ã}Ä�� Å � ÆG¹�Ã5�Jµ*. Â�ÇrÄ�ÆGÃdÄIÆ����"Â�Ç%�1Å ¶G&Pµ*.n�"Â�ÆGÇ8. � &#� Æ}¶®¹�¶®¹�. µ":3Æ}µ*. Å �(&H��ÂG��µ*. ¹�I��GÆGÅ Ä(:3ÆG¹H. ¹PÄ1·%Â®¶®Å S ��µB� Å Â�Ã}Ä1¶®¹
:3Æ}µ*. Å �(&<]RÄIÂ�Ã5�T�^Â�Ã5� Ç���. &�¹PÄ/I5��. Æ}Ä;. ¹�Ã5� ¹PÄf¹#�T��. Æ}Äf·�µ¸Ç�:3Æ�&�¹PÄ;:3ÆG¹h¶Gµ¸Ã}Ä;. µ!�}µ¸Ç Â�. ¹�IÒµ¸Å Ã}ÄIÅA:3ÆG¹<. � Å . . Æ}Ä�� Ç ¹h. ¹h�^Ç ¹PÄ(�^¹�Ã}¶®Â
���}µ¸Ã5�(&h�}µ¸ÇnÆGÃ\�^Â�Ã5� Ç ¹#XL�(&�ÃGÂ�Çh~ � K!I��GÅ Ä�� ¹
	 A�� �QI��GÇ(&PÄI¹�Ã5�(&uÄIÆGÇT. µ S 0�ÆGÇ ¹ A 2

� ¹#�\¹#@®¹�·$��. ¹1ÃGÂ�Æ}Ä+µ¸·$-�ÃG¹; D¶G& S ÃGÅ ÇC��. Æ}Ä6�GÇ(&E�^Å ÄI¹�·%¹�Ã5�C�^¹;:3ÆG¹1ÃGÂ�Æ}Ä+¹�Ã5� ¹�Ã}¶®Â�Ã}ÄN�}µ¸ÇC. ¹U� ¹�Ç ·%¹ '%:3Æ}µ*. Å �(&U��ÂG��µ*. ¹ (Q2
|Ò¹/. Â�Ã�. ¹u¶®Â�·�µ¸Å ÃG¹h¶ � &#� Æ}¶®¹+~ � Çrµ¸Å � ¹�·%¹�Ã5�L¶®¹h. µb�}µ¸Ç Â�. ¹�I5���GÂ�ÃGÅ µB� Ç Å ¹h¹#�nÂ�Ç%�(�GÂ����GÂ�ÃGÅ ¹�IÒ¹�Ã}ÄI¹�Å 0�ÃG¹�·%¹�Ã5�n¶®Æ\���}µ¸Ã5�Q�QIÒÅ .
�"¹�ÆG�8�GÇ ¹�Ã}¶®Ç ¹L¶®¹PÄ�ÄIÅ 0�ÃGÅ S ��µB� Å Â�Ã}ÄC� Ç(-PÄO�»µ¸Ç Å &�¹PÄ/2 1 Å Ã}ÄIÅLI*. ¹PÄO���GÂ�ÃGÅ µB� Ç ¹PÄ�¹�Ã5� ¹�Ã}¶®¹�Ã5�U�}µ¸ÇU. µ�ÃGÂ*� Å Â�Ã�¶®¹�:3Æ}µ*. Å �(&T��ÂG��µ*. ¹
ÆGÃG¹V� ¹�Ç ·%Å ÃGÂ�. Â�0�Å ¹h�GÇ(&E�^Å ÄI¹V�"¹�Ç ·%¹#�%�rµ¸Ã5��¶®¹b¶G& S ÃGÅ Ç�. ¹PÄH��µ¸Çrµ��Q�(&�Ç Å Ä�� Å,:3ÆG¹PÄ
�"¹�Ç��^¹/�G� Å ��¹PÄL¶ � ÆGÃG¹"��Â�Å @��}µB�(�GÂ�. Â�0�Å,:3ÆG¹$>
��Â�Å @����� � ��� �HK ��� �	�HKLK ����� �#I����� ��� �HK ��� �	�HKLK ����� �#I ���� �HK �#I 
�� ��� ���� �HK ��� � �#I � ��� � � �����#IA2/2/2,~�qDµ¸·%·�µ¸Ç(="¹�Ç(0
� shµ¸Æ���Ã�  "!$# I A ���Oi��Q2 � ¹PÄ8��µ¸Çrµ��Q�(&�Ç Å Ä�� Å,:3ÆG¹PÄ^�"¹�Ç��^¹/�G� Å ��¹PÄ�ÄIÂ�Ã5�8. Å &�¹PÄ8 u¶®¹PÄ1µ�Ä%�"¹E�Q�rÄOD Â�Ã��Q� Å Â�ÃGÃG¹/. Ä�¶®ÆR·%Â�Æ���¹�·%¹�Ã5�U�ÒÅ =GÇrµB� Â�Å Ç ¹
¶®¹PÄ;�^Â�Çr¶®¹PÄO��ÂG��µ*. ¹PÄ/I��^Â�·%·%¹��}µ¸Ç1¹#@®¹�·$��. ¹�I3ÆGÃG¹<�^Â�·$�GÇ ¹PÄ ÄIÅ Â�Ãb� Ç Â���Å ·$�"Â�Ç%�rµ¸Ã5� ¹D¶®¹PÄ;�^Â�Çr¶®¹PÄO��ÂG��µ*. ¹PÄU. � ÆGÃG¹<�^Â�Ã5� Ç ¹
. � µ¸ÆG� Ç ¹P~{��Â�Å @��?]?�"¹�Ç%D Â�Ã��Q� Å Â�ÃGÃG¹/. . ¹W�1Â�Æ�µ¸Æ��^Â�Ã5� Çrµ¸Å Ç ¹�IÒÆGÃtÇ ¹/.&%����G¹�·%¹�Ã5�n¹#@��^¹PÄ ÄIÅ D
~{��Â�Å @��?]?�"Â*D Â�Ã��Q� Å Â�ÃGÃG¹/. . ¹W�Q2GaU. . ¹PÄ
� Çrµ�¶®ÆGÅ ÄI¹�Ã5�LÄIÂ�Æ���¹�Ã5�T. µb�GÇ(&PÄI¹�Ã��^¹u¶®¹V�}µB�(�GÂ�. Â�0�Å ¹PÄh~ ÃGÂ®¶®Æ�. ¹�I��}µ¸Çrµ*. ]®ÄIÅ ¹h¶ � ÆGÃG¹"�^Â�Çr¶®¹�IA2 2 2 �Q2�K�µ¸Ã}ÄT. ¹V��µ�¶®Ç ¹u¶®¹PÄT��Â�Å @
ÃGÂ�ÃGX �}µB�(�GÂ�. Â�0�Å,:3ÆG¹PÄ/I/. µ<:3Æ}µ*. Å �(&8��ÂG��µ*. ¹U� Çrµ�¶®ÆGÅ �S¹PÄ ÄI¹�Ã5� Å ¹/. . ¹�·%¹�Ã5�^. ¹PÄC�»µ¸Ç Å µB� Å Â�Ã}Ä\¶ � Å Ã5� ¹�Ã}ÄIÅ �(&f¹#��¶®¹;� Å ·!=GÇ ¹J¶ � ÆGÃÈÄIÂ�Ã
�GÇ Â®¶®ÆGÅ �E2G_i¹PÄU� ¹�Ç ·%¹PÄJ¶®¹���Â�Å @'� ����(�� �#IPK ��� G �)� �fÂ�Æ*� ���"� �8� Çrµ�¶®ÆGÅ ÄI¹�Ã5�;. ¹PÄ1ÃÒÆ}µ¸Ã��^¹PÄf¶ � Å Ã5� ¹�Ã}ÄIÅ �(&h¶Gµ¸Ã}Ä;. ¹<��µ�¶®Ç ¹�¶®¹<. µ
�}µ¸Ç Â�. ¹�IB�rµ¸Ã}¶®Å Ä8:3ÆG¹H. µh� ¹�Ç ·%Å ÃGÂ�. Â�0�Å ¹+� �	�HK �BI G �$,$,��)- � ���"� ��¹#�.� ���"� ��¹PÄ��8��. Æ}Ä1µ�¶Gµ*�G�(&�¹D¶Gµ¸Ã}ÄU. ¹���µ�¶®Ç ¹L¶®Æ+���}µ¸Ã5�E25_i¹PÄ
� ¹�Ç ·%¹PÄL¶®¹"��Â�Å @/� �RG
( � M��nÂ�Æ 
JM�� �RG
( � M��
� Çrµ�¶®ÆGÅ ÄI¹�Ã5�H. µ�Ç Å,���G¹PÄ ÄI¹uÄ%�"¹E�Q� Çrµ*. ¹b¶ � ÆGÃG¹!��Â�Å @A2�K�µ¸Ã}ÄT. ¹!��µ�¶®Ç ¹b¶®Æ'���}µ¸Ã5�EI
�^¹#�uµ�Ä%�"¹E�Q�h¶®¹!. µ�:3Æ}µ*. Å �(&!��ÂG��µ*. ¹x¹PÄ��hÄIÂ�Æ���¹�Ã5�DÆGÃM�^Â�Ã��^¹/�G��� Ç(-PÄ�ÄIÆ�=G7�¹E�Q� Å Dfµ¸Æ}���}µ¸Ã5� ¹�ÆGÇD¹#�V +. � ¹�Ã}ÄI¹�Å 0�Ã}µ¸Ã5�EI�=}µ�Ä%&
ÄIÆGÇnÆGÃG¹u¶®¹PÄ(�^Ç Å �G� Å Â�Ã�Å ·�µ*0�&�¹h¶®Æ�� Å ·!=GÇ ¹h�"¹�Ç�d^Ær~{��Â�Å @0(�� �HK �$ �#I1��������
��(�fÂ�Æt¶®¹PÄnÄI¹�Ã}Ä µB� Å Â�Ã}ÄfÇ ¹PÄ ÄI¹�Ã5� Å ¹PÄ;. Â�ÇrÄn¶®¹h. µ
�GÇ Â®¶®Æ��Q� Å Â�Ã'~{��Â�Å @ � K ����� �YM��#I K �2� ����� ����
��(�Q2�KD¹PÄO� ¹�Ç ·%¹PÄ�Å ·�µ*0�&PÄ1ÄIÂ�Ã5�U&/03µ*. ¹�·%¹�Ã5�1¹�·$��. ÂB]�&PÄ�¹�ÃP�}µ¸Ç Â�. ¹!~�eJÅ ��3�¹ � 4"5"!"# I
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A ���Oi��T>?��Â�Å @ ����� F��$�M��JÂ�Æ � ���"�$� M��h~ Å ·$�GÇ ¹PÄ ÄIÅ Â�ÃRÂ�ÆdÃGÂ�Ã�¶ � ÆGÃG¹<� ¹�Ã}ÄIÅ Â�Ã�¶Gµ¸Ã}Ä8. µ!��Â�Å @��QI?��Â�Å @ �����,+WM��<~ Å ·$�GÇ ¹PÄ ÄIÅ Â�Ã
¶®¹¨ÄIÂ�Æ���¹¨ÄIÆGÇ+. µr��Â�Å @��Q2U_+µc:3Æ}µ*. Å �(&\��ÂG��µ*. ¹��"¹�ÆG��&/03µ*. ¹�·%¹�Ã5�P9#� Ç ¹\. ¹�D:µ¸Å ��¶ � ÆGÃu���}µ¸Ã�0�¹�·%¹�Ã5�R¶®¹�·$&E��µ¸ÃGÅ ÄI·%¹
. µ¸Ç(]ÒÃ�0�&.-�¹#�<. � Â�Ã\�"¹�ÆG�<9#� Ç ¹xµ¸·%¹�Ã�&! �ÆG� Å . Å ÄI¹�Ç�¶®¹PÄT� ¹�Ç ·%¹PÄL¹�·$�GÇ ÆGÃ5�(&PÄLµ¸Æ'���}µ¸Ã5�!>���Â�Å @ 
�� ���"�BI 
�� � ����� � �RK �#I 
��
�0/�� �#2B_+µh:3Æ}µ*. Å �(&;��ÂG��µ*. ¹f¹PÄ��O&/03µ*. ¹�·%¹�Ã5�6D Â�Ç%� ¹�·%¹�Ã5��·%Â®¶®Å S &�¹
�}µ¸Ç^. µ��GÇ(&PÄI¹�Ã��^¹J¶®¹
=GÇ ÆGÅ �H~:ÄIÂ�Æ���¹W�+¹#��¶ � Å Ç Ç(&/0�Æ�. µ¸Ç Å �(&PÄ
¶Gµ¸Ã}ÄC. ¹J·%Â�Æ���¹�·%¹�Ã5�O�ÒÅ =GÇrµB� Â�Å Ç ¹80�. Â*�%� Å,:3ÆG¹h~ 7�Å �%� ¹�ÇEI�Ä%�GÅ ·%·%¹�ÇQ�;~{i�µ*="Â�Ã �uiU. Â�·!= � 1(243$# I A �BwBw65Wgh. µB�%� ��gh. µB�%� � 1(3"4"# I
A ���BG65 � �GÅ . ¶®¹�ÇrÄ � _i¹�¹ � 3"!$# I A ��� A 5Ò¶ � 1 . ¹PÄ Ä µ¸Ã}¶®Ç Â ��µ*. � 7�!$# I A ���Bw5�Q2

� Â�·%·%¹fÃGÂ�Æ}Ä^. ¹
��ÂB]�Â�Ã}Ä/I/. � &#� Æ}¶®¹L¶®¹
. µh:3Æ}µ*. Å �(&;��ÂG��µ*. ¹f¹PÄ���ÆGÃ%ÄIÆB7�¹#�O� Ç(-PÄC�»µ�Ä�� ¹T:3ÆG¹JÃGÂ�Æ}Ä\Ã � µW��Â�Ã}ÄC�}µ�ÄC�GÇ(&#� ¹�ÃGX
� Å Â�Ã\ P�^Â�Æ��ÒÇ Å ÇL¶Gµ¸Ã}ÄnÄIÂ�Ãt¹�Ã}ÄI¹�·!=�. ¹uÅ,�^ÅL2�_+µP:3Æ}µ*. Å �(&V��ÂG��µ*. ¹u¶G&/�"¹�Ã}¶��GÇ Å Ã��^Å �}µ*. ¹�·%¹�Ã5�L¶®Æ�·%Â�Æ���¹�·%¹�Ã5�T�ÒÅ =GÇrµB� Â�Å Ç ¹
¶®¹PÄV�^Â�Çr¶®¹PÄh��ÂG��µ*. ¹PÄ$~:´�Å . . ¹�Ç � 1 !,8$# I A �Oi��5�Q2AfLÂ�Æ}ÄhÃGÂ�Æ}Äh. Å ·%Å � ¹�Ç Â�Ã}Äu¶®Â�Ã��P �. � &#� Æ}¶®¹R¶®¹$. µ��}µ¸Ç%� Å ¹b�n&�Ç Å Â®¶®Å,:3ÆG¹R¶®¹PÄ
ÄIÂ�Ã}Ä8��Â�Å Ä%&PÄ<~{0�&�Ã�&�Ç(&PÄU�}µ¸Ç;�ÒÅ =GÇrµB� Å Â�Ãd¶®¹PÄ
�^Â�Çr¶®¹PÄ8��ÂG��µ*. ¹PÄ��QIÒ¶Gµ¸Ã}Ä8. µ!�}µ¸Ç Â�. ¹L¹#�n¶Gµ¸Ã}Ä;. ¹h���}µ¸Ã5�EI? "� ÇrµW��¹�ÇrÄO. µÈÄIÂ�ÆGÇ��^¹
0�. Â*�%� Å,:3ÆG¹�2?_+µÈÄIÂ�ÆGÇ��^¹H0�. Â*�%� Å,:3ÆG¹h�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶�µ¸Æ�¶G&/=GÅ �n¶ � µ¸Å Ç
:3ÆGÅn� ÇrµW��¹�ÇrÄI¹H. µ"0�. Â*�%� ¹hµ¸Æ��^Â�ÆGÇrÄf¶®Æ+� ¹�·$�}Ä/2?aU. . ¹h¹PÄ��
Ç ¹/�GÇ(&PÄI¹�Ã5�(&�¹nÄIÆGÇU. µ S 0�ÆGÇ ¹ CGI3¶Gµ¸Ã}ÄO. ¹H��µ�¶®Ç ¹L¶®¹H. µ<�(��&�Â�Ç Å ¹LÄIÂ�ÆGÇ��^¹#X S . � Ç ¹V~�Y}µ¸Ã5� � 2�7"# I A �BYBG5�Q2 � ¹#�%� ¹ S 0�ÆGÇ ¹nÅ . . Æ}Ä�� Ç ¹H. ¹
. Å ¹�Ã�� Ç(-PÄ8D Â�Ç%�n¹�Ã5� Ç ¹<. µb�GÇ Â®¶®Æ��Q� Å Â�Ã�µ��^Â�Æ}Ä�� Å,:3ÆG¹h¶ � ÆGÃ�ÄIÂ�Ãd¹#�T. µb�"¹�Ç��^¹/�G� Å Â�Ã� b. µ"D Â�Å Änµ¸Æ}¶®Å � Å ��¹�¹#�T�GÇ Â��GÇ Å ÂG�^¹/�G� Å ��¹
:3ÆG¹%ÃGÂ�Æ}Äh¹�Ã)µW��Â�Ã}Ä/2 1 Å Ã}ÄIÅLIN. � &E�^Â�ÆG� ¹�¶®¹$. � ¹#@®¹�·$��. ¹�ÄIÂ�ÃGÂ�Ç ¹�~ � K!IN�GÅ Ä�� ¹�	 A"� �hµ�Ä ÄIÂG�^Å &$ �. µ S 0�ÆGÇ ¹ A ÄIÂ�Æ�. -/��¹ÈÆGÃG¹
:3ÆG¹PÄ�� Å Â�Ãt¶ � Å ·$�"Â�Ç%�rµ¸Ã��^¹b>��^Â�·%·%¹�Ã5�nÆGÃ����}µ¸Ã5� ¹�ÆGÇ;D:µ¸Å �%X6Å .A�"Â�ÆGÇLµ¸Æ�0�·%¹�Ã5� ¹�Çnµ¸Å Ã}ÄIÅA. � Å Ã5� ¹�Ã}ÄIÅ �(&uÄIÂ�ÃGÂ�Ç ¹<�"¹�Ç�d^ÆG¹hÄ µ¸Ã}Ä
·�µ¸Ç�:3ÆG¹�ÇL¶ � ¹#)AÂ�Ç%����ÂG��µ*.+µ*���}µ¸Ç ¹�Ã5��9VKD¹PÄH&#� Æ}¶®¹PÄ��^Â�·%·%¹!�^¹/. . ¹PÄn·%¹�Ã�&�¹PÄH�}µ¸ÇD´�Â�Ã}ÄI¹�Ã�� a�Ã�0�¹/=GÇ ¹#�rÄIÂ�Ãt¹�Ã A � hBh I
�}µ¸Ç
qLÂ�. ·!="¹�Ç(0 � µ*. � 1 5" ;:<141 5$# ¹�Ã A �BwBwuÂ�Æ+�}µ¸ÇHshµ¸Æ���Ã � |ÒÆGÃ}¶G="¹�Ç(0 � ="!$# ¹�Ã A �Bw��u·%Â�Ã5� Ç ¹�Ã5�
:3ÆG¹<. µ"D Â�Ç ·%¹�� ¹�·bX
�"Â�Ç ¹/. . ¹L¶®ÆdÄIÅ 0�Ã}µ*.}¶®¹DÄIÂ�ÆGÇ��^¹T0�. Â*�%� Å,:3ÆG¹T�»µ¸Ç Å ¹L¹�Ã$D Â�Ã��Q� Å Â�ÃR¶®¹PÄ�·%Â®¶®Å S ��µB� Å Â�Ã}Ä�¶ � Å Ã5� ¹�Ã}ÄIÅ �(&L¹#�J¶®¹T� Å ·!=GÇ ¹�25_+µ<D:µ�d^Â�Ã
��. Æ}ÄnÂ�Æt·%Â�Å Ã}ÄJÇrµ*�GÅ ¶®¹b¶®Â�Ã5�T. ¹PÄH�^Â�Çr¶®¹PÄ
��ÂG��µ*. ¹PÄJÄI¹hD ¹�Ç ·%¹�Ã5�L¹PÄ��TD Â�Ç%� ¹�·%¹�Ã5���^Â�Ç Ç(&/. &�¹h $. � Å Ã5� ¹�Ã}ÄIÅ �(&V��ÂG��µ*. ¹h&�·%Å ÄI¹�2
_+µ�¶®ÆGÇ(&�¹V�"¹�Ã}¶Gµ¸Ã5�H. µ�:3ÆG¹/. . ¹V. µ$0�. Â*�%� ¹u¹PÄ��LÂ�Æ���¹�Ç%� ¹hÇ ¹/. µB� Å ��¹�·%¹�Ã5�H $. µ$�n&�Ç Å Â®¶®¹hD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹b¶®¹V��Â�Å ÄI¹�·%¹�Ã5�L¹PÄ��
. Å &�¹+ �ÆGÃG¹�Å ·$�GÇ ¹PÄ ÄIÅ Â�Ã)¶®¹$� ¹�Ã}ÄIÅ Â�Ã)¶Gµ¸Ã}ÄV. µ���Â�Å @A2NKD¹�ÃGÂ�·!=GÇ ¹�Æ}ÄI¹PÄh:3ÆG¹PÄ�� Å Â�Ã}ÄbÄI¹$�"Â3ÄI¹�Ã5�xµ*. Â�ÇrÄ/2Za1Ä��%X6Å .U�"Â3Ä ÄIÅ =�. ¹
¶®¹$:3Æ}µ¸Ã5� Å S ¹�Ç<. ¹PÄ<�»µ¸Ç Å µB� Å Â�Ã}Ä�¶®¹$:3Æ}µ*. Å �(&È¹�ÃU¶G& S ÃGÅ Ä Ä µ¸Ã5�h¶®¹PÄ<�}µ¸Çrµ¸·$-#� Ç ¹PÄD¶®¹�ÄIÂ�ÆGÇ��^¹"0�. Â*�%� Å,:3ÆG¹b�"¹�Ç%� Å ÃG¹�Ã5�rÄh¶ � ÆGÃ
�"Â�Å Ã5�1¶®¹H�ÒÆG¹Lµ��^Â�Æ}Ä�� Å,:3ÆG¹J¹#�8�"¹�Ç��^¹/�G� Å D>9<pDÆG¹/. . ¹PÄ�ÄIÂ�Ã5�1µ*. Â�ÇrÄC. ¹PÄO�»µ¸Ç Å µB� Å Â�Ã}Ä�¶®¹��^¹PÄ^�}µ¸Çrµ¸·$-#� Ç ¹PÄ�¶Gµ¸Ã}Ä�ÆGÃP�^Â�Ã5� ¹#@?� ¹
��ÂG��µ*.?9<a1Ä��%X6Å .N�"Â3Ä ÄIÅ =�. ¹u¶®¹V��µ¸Çrµ��Q�(&�Ç Å ÄI¹�ÇfÆGÃG¹V:3Æ}µ*. Å �(&V��ÂG��µ*. ¹h¶®Â�ÃGÃ�&�¹h�}µ¸ÇJÆGÃb7�¹�ÆtÆGÃGÅ,:3ÆG¹u¶®¹V�}µ¸Çrµ¸·$-#� Ç ¹PÄ@9�a1Ä��%X6Å .
�"Â3Ä ÄIÅ =�. ¹L¶®¹nÇ ¹/�GÇ Â®¶®ÆGÅ Ç ¹n¶®¹PÄ8���}µ¸Ã�0�¹�·%¹�Ã5�rÄ�¶®¹H:3Æ}µ*. Å �(&T��ÂG��µ*. ¹LÄIÆGÇ�¶®¹PÄ1ÄIÂ�Ã}Ä�Ä%]ÒÃ5�(��&#� Å,:3ÆG¹PÄO�}µ¸Ç1ÄI¹�Æ�. ¹n·%Â®¶®Å S ��µB� Å Â�Ã
¶®¹"�^¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄ@9he+¹/. . ¹PÄnÄIÂ�Ã5�T. ¹PÄT:3ÆG¹PÄ�� Å Â�Ã}Änµ¸ÆG@�:3ÆG¹/. . ¹PÄT�^¹#�%� ¹V&#� Æ}¶®¹bÄI¹h�GÇ Â��"Â3ÄI¹h¶ � µ*���"Â�Ç%� ¹�ÇL¶®¹PÄJÇ(&/�"Â�Ã}ÄI¹PÄ/2

A(B	C4D?EGFIH0J;K H&L?M?FIC4L?ENE*D?F	O&H0PIP*HQL?C�P*K C4L$MSR�L?EGT H�OVUSR�W?K P*FIH 1 M?H�T R�WSR�F�P*K H�W?FIX&T K Y6K LSR�K FIH�H0PGL?C4D?EZM?X0[SL?K FIC4L?EZW?FIX&O&K E*H&Y6H&L,PZT R�P*H&FIY6K \L?C4T C4]4K HND;P*K T K E*X&HNW^C4D?F�M?X&O&FIK FIH�T H&E�Y6X&O(R�L?K E*Y6H&E�T R�F�_;L?]4X&E(`
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ACOUSTIQUE PERCEPTION

auditives  et
sensations

proprioceptives

formants

fonction de transfert du conduit vocal
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au
 (

dB
)

Source glottique

fréquence

ni
ve

au
 (

dB
)

cordes vocales

conduit vocal

Onde de Débit Glottique
(ODG)

temps

������N� ��� � �RK � � � � 
��'� � � ����
�� ��� �	�HK 
�� � K ���HK ����&� M4# 
�� ��� ���"�*� � ���M���� �	�'������������- � � � ��� !	���HK��I# � 
��"# )��� K � �HK 
��
�"�"���YM KNM � M�� � ��� � � ���( ���)� �	�HK 
��"��������
��"� ������)� �"��! ����������� � � �)� � ��� � �0)>��� ��� � � �HK 
�� ��� � ����� ������
��HK � � � � ���"�HK��^# � �
�� ���"�HK��^#1� �"� ��������9M"� ( � �����)� �"� ���PK �2���)� �"��#�
��HK�� ��� � K ��� G
(�� � ���HK �"� ��� � �+� � ���HK 
������ ������)� #���������� � �"�"� ���)���HKLKNM�� �� �$�
��� ��� �9M � �	� ��� � ��� � �"� � � ����"� ���.� �"� K ��� �RK �"� ����� ���HK 
������ ������)�2� ����� ��� ����
�� � M"���HK �)� � ��� ��� ��� �"� ���RK �"� ���HG � �2���HK�� �"�
��� M$� � � K�� �	����� �"� 
�� ��� �HK 
�� ���������"� ��� � ��� ��� ��� �
� ����� ����� ���HK�� �)� ���$� ������� K�� �LM��"� ! � ��� G �HK����V)>����� ���������"� ��� � � ��� � �
� � ����� ��� �	�HK/���HK��5M�� ������� � G � K��+� ��M��"�� ��� M G �&�$� �	�HK 
�� � K ���HK �YM K�� ��� 
��"�'��� K ���)� �	�HK � ��� 
���� ����"����� � ����� � �	����� ��� ����"�
� ��� # � K ����� ������# ��� �&�$��� K��.� ��� � � � ����
�� ��� �	�HK ������)� �;�������� 	!#"%$'&)(*��&+&�,�-'.�/�!#&)(*��0 !+12!#�� 3"	�4!5,�6#78&� 3":9�7��;&�6#$' <��=# 3��!#"% 3&)(*�
> 78$?(5@����:A � BDCFE #�GIHFJFK2L�MFN

� � M�*v0�,3)B?1<3M�0�,3254 K1&�<	� LO0�?1K1&
e+Ç Â�Å Änµ*���GÇ ÂG���G¹PÄT�^Â�·$��. &�·%¹�Ã5�rµ¸Å Ç ¹PÄnÄIÂ�Ã5�n·%¹�Ã�&�¹PÄH�"Â�ÆGÇ���µ¸Çrµ��Q�(&�Ç Å ÄI¹�Ç;. ¹". Å ¹�Ãt¹�Ã5� Ç ¹V. µ�ÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹u¹#��. µ

:3Æ}µ*. Å �(&h��ÂG��µ*. ¹u¶®Æ�ÄIÂ�Ã�&�·%Å Ä/2
� *-&(QS,3RO*-&�M�.1.1*-2;)v71&PO`.8M�*v0�,3& �FQ"�;.8M�*�QS2;K1L(<3,3'�M�0�,3254]K1?6'�,3=541M�< K1& '�25?V*-)B&�=5<32W0E0�,3>@?1&�&O0P&('E0�,3QSM�R

0�,32546.8M�*�S8</0E*-M�=5&�,34 �5&O*-'�&
� ¹#�%� ¹h�GÇ ¹�·%Å -�Ç ¹uµ*���GÇ ÂG���G¹h�^Â�Ã}ÄIÅ Ä�� ¹h %¶G&E�^Ç Å Ç ¹h. ¹uÄIÅ 0�Ã}µ*.&¶®¹bÄIÂ�ÆGÇ��^¹<0�. Â*�%� Å,:3ÆG¹h¹�ÃtÄ � µ*���GÆ�]3µ¸Ã5�nÄIÆGÇnÆGÃt·%Â®¶G-/. ¹

��µ*�}µ*=�. ¹h¶ � µ*���GÇ(&/�G¹�Ã}¶®¹�ÇJ¹#�L¶®¹hÇ ¹/�GÇ Â®¶®ÆGÅ Ç ¹<�^¹uÄIÅ 0�Ã}µ*.L2 � ¹h·%Â®¶G-/. ¹<�"¹�ÆG�H9#� Ç ¹<&/. µ*="Â�Ç(&hÄIÆGÇn¶®¹PÄnµ�Ä%�"¹E�Q�rÄ;���?]®ÄIÅ,:3ÆG¹PÄ
¶®ÆÈ·%Â�Æ���¹�·%¹�Ã5�^�ÒÅ =GÇrµB� Â�Å Ç ¹J¶®¹PÄ^�^Â�Çr¶®¹PÄC��ÂG��µ*. ¹PÄ/IW�^Â�·%·%¹
. µD·%Â®¶G&/. Å Ä µB� Å Â�ÃÈ¶®Æ%·%Â�Æ���¹�·%¹�Ã5�S·$&E��µ¸ÃGÅ,:3ÆG¹J¶®¹PÄO�^Â�Çr¶®¹PÄ
�}µ¸Ç�¶®¹PÄDÄ%]®Ä��(-�·%¹PÄL·�µ�Ä ÄI¹#X6Ç ¹PÄ ÄIÂ�Ç%�T�}µ¸ÇD¹#@®¹�·$��. ¹�2�34.C�"¹�ÆG�<&/03µ*. ¹�·%¹�Ã5��Ä � µB�%�rµ����G¹�Ç� R¶G&E�^Ç Å Ç ¹xµ¸Æ}Ä ÄIÅ S ¶G-/. ¹�·%¹�Ã5�h:3ÆG¹
�"Â3Ä ÄIÅ =�. ¹!. ¹%ÄIÅ 0�Ã}µ*.C. ÆGÅ X6·$9�·%¹$ +. � µ¸Å ¶®¹%¶®¹"D Â�Ã��Q� Å Â�Ã}Ä�·�µB�(��&�·�µB� Å,:3ÆG¹PÄ<:3ÆGÅSÃG¹%ÄI¹È¶G&P¶®ÆGÅ ÄI¹�Ã5�h�}µ�ÄDÃ�&E�^¹PÄ Ä µ¸Å Ç ¹�·%¹�Ã5�
¶®¹PÄ
. Â�Å ÄJ¶®¹h. µ!���?]®ÄIÅ,:3ÆG¹�2GK�µ¸Ã}ÄT�^¹#�%� ¹h&#� Æ}¶®¹�I®ÃGÂ�Æ}ÄJµW��Â�Ã}Ä;���GÂ�Å ÄIÅ&¶ � µ*����. Å,:3ÆG¹�Çn¶®¹PÄJ·%Â®¶G-/. ¹PÄn¶®¹hÄIÅ 0�Ã}µ¸ÆG@A2GK�µ¸Ã}ÄT�^¹
��µ�¶®Ç ¹�IG¶®¹hÃGÂ�·!=GÇ ¹�ÆG@d·%Â®¶G-/. ¹PÄ;� ¹�·$�"Â�Ç ¹/. Än¶®¹uÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹uÄIÂ�Ã5�T�GÇ Â��"Â3Ä%&PÄf¶Gµ¸Ã}ÄT. µb. Å �%�(&�ÇrµB� ÆGÇ ¹$>�[nÂ3ÄI¹�Ã?="¹�Ç(0� 1(2" $# I A � h(A 5nY}µ¸Ã5� � 2"!$# I A � h �65nqL¹P¶®¹/. Å Ã � 1 5"5"# I A �Bw D 5nY}µ¸Ã5� ��µ*. � 8$4"# I A �BwOi�5nYGÆB7�Å Ä µ*`ÒÅ �	_G7�ÆGÃ�05:5�ÒÅ Ä�� � 1&7,2"# I A �BwBY65gh. µB�%� � gh. µB�%� � 1(3"4$# I A ���BG65S´�Å . ¹�Ã�`�ÂB�ÒÅ,� � 1 !43"# A ��� � 5 � �GÅ . ¶®¹�ÇrÄ
� qLÆ � 3"4$# I A ��� D 5OY}µ¸Ã5� � 2" $# I A ���Oi�5Co�¹/. ¶G�ÒÆGÅ Ä� 4;1(3$# A ���Bw�2 � ¹PÄÈ·%Â®¶G-/. ¹PÄb�GÇ(&PÄI¹�Ã5� ¹�Ã5��¶®¹PÄ!D Â�Ç ·%¹PÄ!� ¹�·$�"Â�Ç ¹/. . ¹PÄ%¶®¹tÄIÂ�ÆGÇ��^¹�0�. Â*�%� Å,:3ÆG¹�� Ç(-PÄ%ÄIÅ ·%Å . µ¸Å Ç ¹PÄ/IS·�µ¸Å ÄÈÃG¹
Ä � µ*���GÆGÅ ¹�Ã5�$�}µ�ÄbD Â�Ç��#&�·%¹�Ã5��ÄIÆGÇ$. ¹PÄÈ·$9�·%¹PÄ$�}µ¸Çrµ¸·$-#� Ç ¹PÄ/I\ÃGÅLÄIÆGÇ$. ¹�·$9�·%¹tÃGÂ�·!=GÇ ¹t¶®¹��}µ¸Çrµ¸·$-#� Ç ¹PÄ/2^K�µ¸Ã}ÄÈÆGÃ
ÄIÂ�Æ��^Å\¶ � ÆGÃGÅ S ��µB� Å Â�ÃNIAKDÂB�»µ*. � ¶ � 1 . ¹PÄ Ä µ¸Ã}¶®Ç Â � !"!$# ~ A �����5�fÂ�Ã5�hµ*. Â�ÇrÄL¹#@G��. Â�Ç(&!�^¹�Ç%�rµ¸Å Ã}ÄD¶®¹b�^¹PÄD·%Â®¶G-/. ¹PÄDµ S ÃT¶ � ¹�Ã
¶G&#� ¹�Ç ·%Å ÃG¹�ÇDÆGÃG¹È¶®¹PÄ(�^Ç Å �G� Å Â�Ã}�^Â�·%·xÆGÃG¹�2nfLÂ�Æ}Ä��GÇ(&PÄI¹�Ã5� ¹�Ç Â�Ã}ÄH�^¹"D Â�Ç ·�µ*. Å ÄI·%¹b¶Gµ¸Ã}Ä�. ¹b���}µ*�GÅ � Ç ¹ � 2 � ¹PÄD·%Â®¶G-/. ¹PÄ
¶®¹�ÄIÂ�ÆGÇ��^¹+0�. Â*�%� Å,:3ÆG¹�ÄIÂ�Ã5�È¹#@G�GÇ Å ·$&PÄÈ¶Gµ¸Ã}Ä!. ¹�¶®Â�·�µ¸Å ÃG¹+� ¹�·$�"Â�Ç ¹/.L2CiSÂ�ÆGÇ%�rµ¸Ã5�EI6. µ\D Â�Ç ·%¹�Ä%�"¹E�Q� Çrµ*. ¹�¶ � ÆGÃ ÄIÅ 0�Ã}µ*.
¹PÄ��DÄIÂ�Æ���¹�Ã5�
��. Æ}ÄnÅ Ã5�(&�Ç ¹PÄ Ä µ¸Ã5� ¹V b&#� Æ}¶®Å ¹�Ç�:3ÆG¹uÄ µ!D Â�Ç ·%¹h� ¹�·$�"Â�Ç ¹/. . ¹�I���µ¸ÇT. µb�"¹�Ç��^¹/�G� Å Â�Ã��ÒÆG·�µ¸Å ÃG¹uÄ � µ*���GÇ(&/�G¹�Ã}¶®¹
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·%Å ¹�ÆG@��}µ¸ÇnÆGÃG¹u¶®¹PÄ(�^Ç Å �G� Å Â�ÃtÄ%�"¹E�Q� Çrµ*. ¹�2GiS¹�ÆG�%X6Â�Ã\��µ¸Çrµ��Q�(&�Ç Å ÄI¹�ÇJÄ%�"¹E�Q� Çrµ*. ¹�·%¹�Ã5�T. ¹PÄJ¹#)A¹#�rÄT�"¹�Ç��^¹/�G� Å D:ÄL¶®¹V. µ%ÄIÂ�ÆGÇ��^¹
0�. Â*�%� Å,:3ÆG¹G9"iSÂ�ÆGÇDÇ(&/�"Â�Ã}¶®Ç ¹! +�^¹#�%� ¹b:3ÆG¹PÄ�� Å Â�ÃNI}ÃGÂ�Æ}ÄDµ¸Ã}µ*. ]®ÄI¹�Ç Â�Ã}Än¶Gµ¸Ã}ÄH. ¹b���}µ*�GÅ � Ç ¹ � . ¹PÄH�GÇ Â��GÇ Å &#�(&PÄDÄ%�"¹E�Q� Çrµ*. ¹PÄ
¶®¹PÄ!�}µ¸Çrµ¸·$-#� Ç ¹PÄx¶®¹tÄIÂ�ÆGÇ��^¹+0�. Â*�%� Å,:3ÆG¹�¶ � ÆGÃy�"Â�Å Ã5��¶®¹��ÒÆG¹+�(��&�Â�Ç Å,:3ÆG¹�IS¶Gµ¸Ã}Ä!. ¹�=GÆG��¶®¹��^Â�·$�GÇ ¹�Ã}¶®Ç ¹+. ¹PÄx¹#)A¹#�rÄ
�"¹�Ç��^¹/�G� Å D:Äb¶®¹P�^¹PÄh�}µ¸Çrµ¸·$-#� Ç ¹PÄ�ÄIÆGÇuÆGÃ ÄIÅ 0�Ã}µ*.^��Â�Å Ä%&�2&´¨µ¸Å Äh�"¹�ÆG�%X6Â�ÃUÇ(&�¹/. . ¹�·%¹�Ã5�u¹PÄ�� Å ·%¹�ÇV. µtÄIÂ�ÆGÇ��^¹b0�. Â*�%� Å,:3ÆG¹P 
�}µ¸Ç%� Å Çn¶®¹PÄ8�(��&�Â�Ç Å ¹PÄ1¹#�L¶®¹PÄf·%Â®¶G-/. ¹PÄnµ��Q� ÆG¹/. Ä@9hfLÂ�Æ}Ä8� ¹�Ã5� ¹�Ç Â�Ã}ÄJ¶®¹�Ç(&/�"Â�Ã}¶®Ç ¹h b�^¹#�%� ¹V:3ÆG¹PÄ�� Å Â�Ã�µ¸Æ����}µ*�GÅ � Ç ¹ D ¹�Ã
&#� Æ}¶®Å µ¸Ã5��. µ�¶®Å )Z&�Ç ¹�Ã��^¹b¹�Ã�µ¸·$��. Å � Æ}¶®¹b¹�Ã5� Ç ¹". ¹PÄL¶®¹�ÆG@��GÇ ¹�·%Å ¹�ÇrÄ
�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄL¶®Æ�Ä%�"¹E�Q� Ç ¹x¶®¹xÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹�2
iU. Æ}ÄIÅ ¹�ÆGÇrÄb&#� Æ}¶®¹PÄÈ¹#@G�n&�Ç Å ·%¹�Ã5�rµ*. ¹PÄxÂ�Ã5�%·%Â�Ã5� Ç(&dÆGÃG¹��^Â�Ç Ç(&/. µB� Å Â�ÃrD Â�Ç%� ¹�¹�Ã5� Ç ¹��^¹#�%� ¹t¶®Å )Z&�Ç ¹�Ã��^¹tÄ%�"¹E�Q� Çrµ*. ¹d¹#�P. ¹
:3ÆGÂ*� Å ¹�Ã5�bÂ�Æ���¹�Ç%�EI&ÆGÃ¬¶®¹PÄV�}µ¸Çrµ¸·$-#� Ç ¹PÄh¶®¹dÄIÂ�ÆGÇ��^¹$0�. Â*�%� Å,:3ÆG¹�µ¸Æ�:3ÆG¹/.�ÃGÂ�Æ}ÄuÃGÂ�Æ}ÄuÅ Ã5�(&�Ç ¹PÄ ÄI¹�Ç Â�Ã}Ä�� Â�ÆG�"�}µ¸Ç%� Å,�^Æ�. Å -#X
Ç ¹�·%¹�Ã5�!� Â�ÆG�%µ¸Æc. Â�Ã�0T¶®¹�. � &#� Æ}¶®¹r~�qLÂ�. ·!="¹�Ç(0 �#µ*. � 14141�# I^Y}µ¸Ã5� � 2" ;:S8$5"# IO|ÒÆGÃ}¶G="¹�Ç(0 �#µ*. � 1  "5$# �u¹#�%µW�»µ¸Ã��#&�:3ÆG¹
�^¹#�%� ¹%¶®Å )Z&�Ç ¹�Ã��^¹ÈÄ%�"¹E�Q� Çrµ*. ¹"�"¹�Ç ·%¹#�%� Çrµ¸Å ��ÆGÃG¹È·%¹PÄIÆGÇ ¹bÅ Ã}¶®Å Ç ¹E�Q� ¹È¶®ÆM:3ÆGÂ*� Å ¹�Ã5��Â�Æ���¹�Ç%�b~L|5� ¹/��¹�Ã}Ä � qDµ¸Ã}ÄIÂ�Ã � 1(=�7�# I
qDµ¸Ã}ÄIÂ�Ã �  ,8 :) 4=$# I?Y}µ¸Ã5� � 2" ;:S8$5"# �Q2?fLÂ�Æ}Ä8&#� Æ}¶®Å ¹�Ç Â�Ã}Ä8�^¹#�%� ¹DÇ ¹/. µB� Å Â�ÃR¶®¹HD:µ�d^Â�Ã$�(��&�Â�Ç Å,:3ÆG¹L¹�Ã+�}µ¸Ç%� Å ¹ D 2 A I5 V. µ". ÆG·%Å -�Ç ¹
¶®Æ�D Â�Ç ·�µ*. Å ÄI·%¹x¶G&/��¹/. Â����n&bµ¸Æ'���}µ*�GÅ � Ç ¹ � 2 � ¹#�%� ¹Èµ*���GÇ ÂG���G¹h�(��&�Â�Ç Å,:3ÆG¹bÄI¹x¶®Â�Å ��¶ � 9#� Ç ¹!�^Â�·$��. &#�(&�¹"�}µ¸ÇLÆGÃG¹Èµ¸Ã}µBX. ]®ÄI¹x¶®¹xÄIÅ 0�Ã}µ¸ÆG@���Â�Å Ä%&PÄJÇ(&�¹/. ÄD¶®¹"�}µ¸Ç Â�. ¹h¹#�h¶®¹!���}µ¸Ã5�E2�iSÂ�ÆGÇ<�^¹VD:µ¸Å Ç ¹�I}¶®¹PÄL·$&#�(�GÂ®¶®¹PÄD¶ � ¹PÄ�� Å ·�µB� Å Â�Ã¨¶®¹". µRÄIÂ�ÆGÇ��^¹
0�. Â*�%� Å,:3ÆG¹
�}µ¸Ç S . � Çrµ*0�¹JÅ Ã?��¹�ÇrÄI¹;�GÇ Â��"Â3Ä%&�¹PÄS¶Gµ¸Ã}Ä^. µ<. Å �%�(&�ÇrµB� ÆGÇ ¹LÄI¹�Ç Â�Ã5�^�GÇ(&PÄI¹�Ã5�(&�¹PÄS¹#�U&/�»µ*. Æ�&�¹PÄS¹�Ãb�}µ¸Ç%� Å ¹ D 2 CG2BaU. . ¹PÄ
ÄI¹�Ç Â�Ã5�Dµ*����. Å,:3Æ�&�¹PÄL¹�Ã'�}µ¸Ç%� Å ¹ D 2 � �"Â�ÆGÇ�. � &#� Æ}¶®¹%¶®¹". µRÇ ¹/. µB� Å Â�Ã��"Â3Ä ÄIÅ =�. ¹b¹�Ã5� Ç ¹b�^¹#�%� ¹È¶®Å )Z&�Ç ¹�Ã��^¹xÄ%�"¹E�Q� Çrµ*. ¹b¹#�<. ¹PÄ�}µ¸Çrµ¸·$-#� Ç ¹PÄJ¶®¹uÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹u¶Gµ¸Ã}Ä
. ¹"��µ�ÄJ¶®¹bÄIÅ 0�Ã}µ¸ÆG@���Â�Å Ä%&PÄfÇ(&�¹/. ÄJ¶®¹V�}µ¸Ç Â�. ¹�¹#�D¶®¹"���}µ¸Ã5�E2
);&()B2541K1&�M�.1.1*-2;)v71& O`.8M�*v0�,3&U�v�FQ/�1.8M�*�K1&('TQS&('�?V*-&('�M�)B25?1'E0�,3>@?1&('�&O0TL(<3&()+0E*-25=5<32W0E0�25=W*-M�.871,3>@?1&('
_ � µ*���GÇ ÂG���G¹�:3ÆG¹DÃGÂ�Æ}Ä8��¹�ÃGÂ�Ã}Äf¶®¹�¶G&/��¹/. Â����"¹�ÇJÄI¹�=}µ�ÄI¹�ÄIÆGÇ;. µV�(��&�Â�Ç Å ¹�ÄIÂ�ÆGÇ��^¹#X S . � Ç ¹n¹#@G�"Â3Ä%&�¹��}µ¸Ç
Y}µ¸Ã5� � 2�7"# ¹�Ã

A �BYBG�2 � ¹#�%� ¹h�(��&�Â�Ç Å ¹hD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹b¶®¹V. µ$�GÇ Â®¶®Æ��Q� Å Â�Ã���ÂG��µ*. ¹<D:µ¸Å ��. � �?]?�"Â*�(��-PÄI¹b¶ � ÆGÃG¹bÃGÂ�ÃGX6Å Ã5� ¹�Çrµ��Q� Å Â�Ã�¹�Ã5� Ç ¹V. ¹
ÄIÅ 0�Ã}µ*.®¶ � ¹#@��^Å �rµB� Å Â�Ã%ÄIÂ�ÆGÇ��^¹f¹#�O. ¹ S . � Ç ¹J·%Â®¶G&/. Å Ä µ¸Ã5�O. ¹T�^Â�Ã}¶®ÆGÅ �O��ÂG��µ*.L2Wa�Ã$�}µ¸Ç%� Å,�^Æ�. Å ¹�Ç�¶Gµ¸Ã}ÄC. ¹H���}µ¸Ã5�EI»¶®¹;� ¹/. . ¹PÄ^�?]5X
�"Â*�(��-PÄI¹PÄ1ÄIÂ�Ã5�1Ç ¹�·%Å ÄI¹PÄ�¹�Ã+:3ÆG¹PÄ�� Å Â�Ã�¹#�;. ¹PÄ�·$&#�(�GÂ®¶®¹PÄf¶ � µ¸Ã}µ*. ]®ÄI¹n¹�·$��. ÂB]�&�¹PÄO�"¹�Æ���¹�Ã5�fµ*. Â�ÇrÄO�}µ¸ÇrµW�,� Ç ¹nÅ Ã}µ�¶Gµ*�G�(&�¹PÄ/2
KD¹PÄn·%¹PÄIÆGÇ ¹PÄL¶®Å Ç ¹E�Q� ¹PÄn¶®¹PÄT�}µ¸Çrµ¸·$-#� Ç ¹PÄJ¶®¹xÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹h�"¹�Ç ·%¹#�%� Çrµ¸Å ¹�Ã5�D¶®¹"�^Â�Ã5� Â�ÆGÇ ÃG¹�ÇH�^¹V�GÇ Â�=�. -�·%¹�I®·�µ¸Å Ä
¹/. . ¹PÄ�ÄIÂ�Ã5�1¶®Å �+�^Å . ¹�·%¹�Ã5��Ç(&Pµ*. Å Ä µ*=�. ¹PÄS¹�Ã%Çrµ¸Å ÄIÂ�Ã%¶®ÆP��µ¸Çrµ��Q�(-�Ç ¹JÄIÂ�Æ���¹�Ã5�^� Ç(-PÄ�Å Ã?�»µ�ÄIÅ DA:3Æ � ¹/. . ¹PÄO�GÇ(&PÄI¹�Ã5� ¹�Ã5�E2 � ¹�Ç%�rµ¸Å ÃG¹PÄ
·$&#�(�GÂ®¶®¹PÄRÅ Ã}¶®Å Ç ¹E�Q� ¹PÄ�¹#�RÃGÂ�ÃGX6Å Ã?�»µ�ÄIÅ ��¹PÄ$�"¹�Ç ·%¹#�%� ¹�Ã5��¶ � µ*���GÇ(&/�G¹�Ã}¶®¹�ÇR¶®¹PÄdµ�Ä%�"¹E�Q�rÄR¶®ÆZ·%Â�Æ���¹�·%¹�Ã5�+�ÒÅ =GÇrµB� Â�Å Ç ¹
0�. Â*�%� Å,:3ÆG¹È¶®¹!D:µ�d^Â�ÃT¶G&E�^Â�Æ���. &�¹È¶®ÆTÄ%]®Ä��(-�·%¹%ÄIÆ��GÇrµ*0�. Â*�%� Å,:3ÆG¹�2n_ � &/. ¹E�Q� Ç Â�0�. Â*�%� Â�0�Çrµ*���GÅ ¹uÄI¹!��. µ��^¹x¹�ÃUµW�»µ¸Ã5��¶®¹$�^¹PÄ
·$&#�(�GÂ®¶®¹PÄ/26aU. . ¹dÇ ¹�Ã}ÄI¹�Å 0�ÃG¹RÄIÆGÇ!. ¹d¶®¹/0�Ç(&R¶ � µ��/�^Â�. ¹�·%¹�Ã5�x¶®¹PÄ!�^Â�Çr¶®¹PÄV��ÂG��µ*. ¹PÄbµ¸Æc�^Â�ÆGÇrÄb¶®¹�. µ����GÂ�Ã}µB� Å Â�ÃN2CfLÂ�Æ}Ä
�GÇ(&PÄI¹�Ã5� ¹�Ç Â�Ã}ÄL¶®Â�Ã��b¶Gµ¸Ã}ÄH. ¹!���}µ*�GÅ � Ç ¹Pi$. ¹!�GÇ Å Ã��^Å �"¹x¶®¹!. � &/. ¹E�Q� Ç Â�0�. Â*�%� Â�0�Çrµ*���GÅ ¹�¹#�hÄIÂ�Ã¨µ*����. Å,��µB� Å Â�Ã' P. µ�·%¹PÄIÆGÇ ¹
¶®¹PÄV�}µ¸Çrµ¸·$-#� Ç ¹PÄh¶®¹�ÄIÂ�ÆGÇ��^¹$0�. Â*�%� Å,:3ÆG¹�2 � Â�·%·%¹�Å .�Ã � ¹#@®Å Ä��rµ¸Å �bµ¸Æ��^ÆGÃG¹P=}µ�ÄI¹�¶®¹R¶®Â�ÃGÃ�&�¹PÄu¶®Å Ä%�"Â�ÃGÅ =�. ¹P�"Â�ÆGÇ"�^¹#�%� ¹
&#� Æ}¶®¹�IÒÃGÂ�Æ}ÄfµW��Â�Ã}ÄU&#�(&�µ¸·%¹�Ã�&PÄ; ". µb�^Â�Ã}Ä�� Å � ÆG¹�ÇE2?KD¹PÄ1¹�ÃGÇ ¹/0�Å Ä�� Ç ¹�·%¹�Ã5�rÄ1µ��^Â�Æ}Ä�� Å,:3ÆG¹PÄ�¹#�
&/. ¹E�Q� Ç Â�0�. Â*�%� Â�0�Çrµ*���GÅ,:3ÆG¹PÄ
ÄIÅ ·xÆ�. �rµ¸Ã�&PÄ\Â�Ã5��¶®Â�Ã��8&#�(&f¹#)A¹E�Q� Æ�&PÄSÄIÆGÇ A w<���}µ¸Ã5� ¹�ÆGÇrÄi¹�Ã5� ÇrµW� Ã�&PÄ/IB H�}µ¸Ç%� Å Ç�¶ � ÆGÃb�GÇ Â*� ÂG�^Â�. ¹1¶G& S ÃGÅG�"Â�ÆGÇ^. � &#� Æ}¶®¹�2B34. Ä
ÄI¹�Ç Â�Ã5�;�GÇ(&PÄI¹�Ã5�(&PÄfµ¸Æ����}µ*�GÅ � Ç ¹ Y�2G_+µ"�n&�Ç Å Â®¶®¹�D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹h¶®¹<�ÒÅ =GÇrµB� Å Â�Ã+0�. Â*�%� Å,:3ÆG¹�¹#�T. ¹h:3ÆGÂ*� Å ¹�Ã5�JÂ�Æ���¹�Ç%�JÄIÂ�Ã5�
¶®¹PÄ;�}µ¸Çrµ¸·$-#� Ç ¹PÄ1¶®¹�ÄIÂ�ÆGÇ��^¹�0�. Â*�%� Å,:3ÆG¹<:3ÆG¹<. � Â�Ã��"¹�ÆG�J·%¹PÄIÆGÇ ¹�Ç;�}µ¸Ç;&/. ¹E�Q� Ç Â�0�. Â*�%� Â�0�Çrµ*���GÅ ¹�I¸·�µ¸Å Ä8. ¹PÄfÄIÅ 0�Ã}µ¸ÆG@P&/. ¹E�QX
� Ç Â�0�. Â*�%� Â�0�Çrµ*���GÅ,:3ÆG¹PÄ\ÃG¹T�"¹�Ç ·%¹#�%� ¹�Ã5�
:3Æ � ÆGÃG¹n·%¹PÄIÆGÇ ¹Dµ*���GÇ ÂW@®Å ·�µB� Å ��¹J¶®Æ+:3ÆGÂ*� Å ¹�Ã5�1Â�Æ���¹�Ç%�E2BiSÂ�ÆGÇ%�rµ¸Ã5�EI*. µb¶G&�Ç Å ��&�¹
¶®¹b�^¹PÄDÄIÅ 0�Ã}µ¸ÆG@�µ*���"Â�Ç%� ¹x¶®¹PÄLÅ ÃGD Â�Ç ·�µB� Å Â�Ã}ÄH�GÇ(&E�^Å ÄI¹PÄ�:3Æ}µ¸Ã5��µ¸ÆG@tÅ Ã}Ä��rµ¸Ã5�rÄD¶ � Â�Æ���¹�Ç%� ÆGÇ ¹�~ Å ÃGÅ � Å µ*. Å Ä µB� Å Â�Ã¨¶®ÆT¶G&/=GÅ �
0�. Â*�%� Å,:3ÆG¹W��¹#�J¶®¹�D ¹�Ç ·%¹#� ÆGÇ ¹H0�. Â*�%� Å,:3ÆG¹b~:µ¸Ç Ç(9#�f¶®Æ�¶G&/=GÅ �Q�Q2 � ¹PÄ1ÄIÅ 0�Ã}µ¸ÆG@%Ã � Â�Ã5�;&#�(&h:3ÆG¹H� Ç(-PÄU�"¹�Æd¹#@G��. Â�Å �(&PÄ1¶Gµ¸Ã}Ä8. µ
. Å �%�(&�ÇrµB� ÆGÇ ¹�25fLÂ�Æ}Ä1¶®Å Ä(�^ÆG� ¹�Ç Â�Ã}Ä8�^¹H�"Â�Å Ã5�f¶Gµ¸Ã}ÄU. ¹<���}µ*�GÅ � Ç ¹ h ¹#�1ÃGÂ�Æ}Ä�·%Â�Ã5� Ç ¹�Ç Â�Ã}ÄU:3ÆG¹D¶®¹H� ¹/. Ä1ÄIÅ 0�Ã}µ¸ÆG@�ÄIÂ�Ã5�O� Â�ÆG� �D:µ¸Å �x¹#@G��. Â�Å �rµ*=�. ¹PÄV�"Â�ÆGÇ!�"¹�Æz:3ÆG¹��^¹�Ç%�rµ¸Å ÃG¹PÄh�GÇ(&E��µ¸ÆG� Å Â�Ã}ÄbÄIÂ�Å ¹�Ã5�"�GÇ Å ÄI¹PÄV. Â�ÇrÄb¶®¹P. � µ¸Ã}µ*. ]®ÄI¹�26fLÂ�Æ}Äb·%Â�Ã5� Ç ¹�Ç Â�Ã}Ä
:3Æ � Å . ÄDµ*���"Â�Ç%� ¹�Ã5�D¶®¹PÄLÅ ÃGD Â�Ç ·�µB� Å Â�Ã}ÄJÅ Ã5�(&�Ç ¹PÄ Ä µ¸Ã5� ¹PÄJ¹#�h�^Â�·$��. &�·%¹�Ã5�rµ¸Å Ç ¹PÄnµ¸ÆG@tÄIÅ 0�Ã}µ¸ÆG@�&/. ¹E�Q� Ç Â�0�. Â*�%� Â�0�Çrµ*���GÅ,:3ÆG¹PÄ/2
K�µ¸Ã}Ä$. ¹����}µ*�GÅ � Ç ¹ w�I�ÃGÂ�Æ}Ä%µ*����. Å,:3ÆG¹�Ç Â�Ã}Äb�^¹PÄ%·$&#�(�GÂ®¶®¹PÄ$�"Â�ÆGÇ�µ¸Ã}µ*. ]®ÄI¹�Çb. ¹\:3ÆGÂ*� Å ¹�Ã5��Â�Æ���¹�Ç%�È¹�ÃyD Â�Ã��Q� Å Â�ÃZ¶®¹PÄ
·$&E��µ¸ÃGÅ ÄI·%¹PÄ�. µ¸Ç(]ÒÃ�0�&PÄ/IA¶®¹b. � Å Ã5� ¹�Ã}ÄIÅ �(&$��ÂG��µ*. ¹x¹#�u¶®¹$. µPD Ç(&E:3ÆG¹�Ã��^¹!D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�I&ÄIÆGÇh¶®¹PÄh��ÂB]�¹/. . ¹PÄT� ¹�ÃÒÆG¹PÄ/I&¶®¹PÄ
ÄIÂ�Ã}Ä S . &PÄJ¹#�D¶®¹PÄ
���GÇrµ�ÄI¹PÄ
�}µ¸Ç(. &�¹PÄf¹#� � Â�Æ����}µ¸Ã5�(&�¹PÄJ¹#@?� Çrµ¸Å � ¹PÄJ¶®¹V. µb=}µ�ÄI¹u¶®¹b¶®Â�ÃGÃ�&�¹PÄ/2
�m*-25,3'�,3R(QS&�M�.1.1*-2;)v71& O`.8M�*v0�,3&U�v�v�FQ/�1.8M�*�<3M .m&O*-)B&O.10�,3254 M�?1K1,/0�,��5&
pDÆG¹/. . ¹�ÄIÂ�Å �8�(��&�Â�Ç Å,:3ÆG¹DÂ�Æd¹#@G�n&�Ç Å ·%¹�Ã5�rµ*. ¹�I�� Â�ÆG� ¹<&#� Æ}¶®¹h¶®¹<. µÈÄIÂ�ÆGÇ��^¹H0�. Â*�%� Å,:3ÆG¹�ÄI¹h¶®Â�Å �n¶®¹�Ç ¹PÄ�� ¹�ÇUD Â�Ã}¶G&�¹hÄIÆGÇ

. µ!�"¹�Ç��^¹/�G� Å Â�Ã�:3ÆG¹hÃGÂ�Æ}ÄJµW��Â�Ã}Äf¶®ÆtÄIÂ�Ã��GÇ Â®¶®ÆGÅ �EIGµ¸Å Ã}ÄIÅA:3ÆG¹h. ¹h·%Â�Ã5� Ç ¹<. µ S 0�ÆGÇ ¹ CG2�fLÂ�Æ}ÄfÅ . . Æ}Ä�� Ç ¹�Ç Â�Ã}ÄJ¶®Â�Ã��H� Â�ÆG�
�^¹$� ÇrµW�»µ¸Å .U�}µ¸Çx¶®¹PÄu¹#@®¹�·$��. ¹PÄbÄIÂ�ÃGÂ�Ç ¹PÄ/Iiµ S Ã¬¶®¹�·�µ¸Ç�:3ÆG¹�Ç! \���}µ�:3ÆG¹bD Â�Å Ä". ¹P. Å ¹�Ã ¹�Ã5� Ç ¹+�^¹�:3ÆG¹�ÃGÂ�Æ}Äbµ¸Ã}µ*. ]®ÄIÂ�Ã}Ä
Â�Æ Ä%]ÒÃ5�(��&#� Å ÄIÂ�Ã}Äu¹#�b�^¹+:3ÆG¹�ÃGÂ�Æ}ÄV�"¹�Ç��^¹/��Â�Ã}Ä/2 1 Æ}Ä ÄIÅ8�GÇ(&E�^Å ÄI¹PÄh¹#� S ÃG¹PÄbÄIÂ�Å ¹�Ã5�". ¹PÄbµ¸Ã}µ*. ]®ÄI¹PÄV:3ÆG¹RÃGÂ�Æ}ÄV�"Â�Æ���Â�Ã}Ä
¹#)A¹E�Q� ÆG¹�Ç�ÄIÆGÇ^. ¹PÄSÄIÂ�Ã}ÄC��Â�Å Ä%&PÄ/IE. � Â�Ç ¹�Å . . ¹8�ÒÆG·�µ¸Å ÃG¹fÇ ¹PÄ�� ¹JÄI¹�Æ�. ¹f¹#@G�"¹�Ç%� ¹f¹#�Z7�Æ�0�¹J¶®¹
. µ<:3Æ}µ*. Å �(&;��ÂG��µ*. ¹�2W_i¹PÄC�»µ¸Ç Å µB� Å Â�Ã}Ä
·%¹PÄIÆGÇ(&�¹PÄ�¶ � ÆGÃP�}µ¸Çrµ¸·$-#� Ç ¹n¶®¹DÄIÂ�ÆGÇ��^¹
0�. Â*�%� Å,:3ÆG¹nÃG¹D¶®¹/�ÒÅ ¹�ÃGÃG¹�Ã5�8�"¹�Ç%� Å ÃG¹�Ã5� ¹PÄU:3ÆG¹DÄIÅ�. ¹�ÆGÇ1Å Ã��}ÆG¹�Ã��^¹LÄIÆGÇ8. µV:3Æ}µ*. Å �(&
��ÂG��µ*. ¹n¶®Æ�ÄIÂ�Ãb&�·%Å Ä�¹PÄ��U�"¹�Ç��^¹/�G� Å =�. ¹�2�_+µ�·�µ¸Ç(0�¹n¶ � ¹�Ç Ç ¹�ÆGÇ�¶ � ÆGÃG¹n·$&#�(�GÂ®¶®¹L¶®¹n·%¹PÄIÆGÇ ¹n¶®¹H�^¹PÄO�}µ¸Çrµ¸·$-#� Ç ¹PÄ\ÃG¹LÄI¹�Çrµ
ÄIÅ 0�ÃGÅ S ��µB� Å ��¹":3ÆG¹xÄIÅ\¹/. . ¹b¹PÄ���ÄIÆ��n&�Ç Å ¹�ÆGÇ ¹! �ÆGÃTÄI¹�ÆGÅ .\¶®Å )Z&�Ç ¹�Ã5� Å ¹/.C:3ÆGÅ^�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶� P. µP��. Æ}ÄH�"¹#� Å � ¹È¶®Å )Z&�Ç ¹�Ã��^¹È¶®¹
:3Æ}µ*. Å �(&V�"¹�Ç��^¹/�G� Å =�. ¹�2nKD¹b·$9�·%¹�I"¶®¹�ÆG@t·$&#�(�GÂ®¶®¹PÄD¶®¹u·%¹PÄIÆGÇ ¹bÄI¹�Ç Â�Ã5�DÄIÅ ·%Å . µ¸Å Ç ¹PÄJ¹�Ã\�GÇrµB� Å,:3ÆG¹bÄIÅ6. µ�¶®Å )Z&�Ç ¹�Ã��^¹x¶®¹



i

·%¹PÄIÆGÇ ¹1¹�Ã5� Ç ¹8�^¹PÄ\¶®¹�ÆG@u·$&#�(�GÂ®¶®¹PÄ+¹PÄ��\Å ÃGD{&�Ç Å ¹�ÆGÇ ¹fµ¸ÆxÄI¹�ÆGÅ .Ò¶®Å )Z&�Ç ¹�Ã5� Å ¹/.L2WfLÂ�Æ}Ä+·%¹PÄIÆGÇ ¹�Ç Â�Ã}Äiµ¸Æ!���}µ*�GÅ � Ç ¹��H. ¹PÄ\ÄI¹�ÆGÅ . Ä
¶®Å )Z&�Ç ¹�Ã5� Å ¹/. ÄLµ�Ä ÄIÂG�^Å &PÄT P�^¹�Ç%�rµ¸Å Ã}ÄT�}µ¸Çrµ¸·$-#� Ç ¹PÄn¶®¹bÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹�I"µ S Ã�¶®¹x¶G&#� ¹�Ç ·%Å ÃG¹�ÇD¶Gµ¸Ã}ÄH:3ÆG¹/. . ¹u·%¹PÄIÆGÇ ¹V. µ
·%Â®¶®Å S ��µB� Å Â�Ã)¶®¹P�^¹PÄh�}µ¸Çrµ¸·$-#� Ç ¹PÄ�¹PÄ��V�"¹�Ç��^¹/�G� Å =�. ¹�26fLÂ�Æ}ÄhÃGÂ�Æ}Ä�Å Ã5�(&�Ç ¹PÄ ÄI¹�Ç Â�Ã}ÄD¹�Ãr�}µ¸Ç%� Å,�^Æ�. Å ¹�ÇV �. � ¹#)A¹#�"�"Â3Ä ÄIÅ =�. ¹
¶®Æ\�^Â�Ã5� ¹#@?� ¹P~ Ã}µB� ÆGÇ ¹u¶®¹V. µb��ÂB]�¹/. . ¹�I5D Ç(&E:3ÆG¹�Ã��^¹<D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�IG�}µ¸Çrµ¸·$-#� Ç ¹h¶ � µ¸·$��. Å � Æ}¶®¹bµ�Ä ÄIÂG�^Å &�I?�ÒÅ =GÇrµB� Â?�Q2

_i¹h=GÆG�D¶®¹"�^¹#�%� ¹h�(��-PÄI¹h¹PÄ��D¶ � µ*���"Â�Ç%� ¹�Çn¶®¹uÃGÂ�Æ���¹/. . ¹PÄ
�^Â�ÃGÃ}µ¸Å Ä Ä µ¸Ã��^¹PÄJÄIÆGÇT. µb�GÇ Â®¶®Æ��Q� Å Â�Ã�¹#�H. µb�"¹�Ç��^¹/�G� Å Â�Ã�¶®¹
. µ���Â�Å @AI"¹�ÃM�}µ¸Ç%� Å,�^Æ�. Å ¹�Ç�ÆGÃG¹%·%¹�Å . . ¹�ÆGÇ ¹$�^Â�ÃGÃ}µ¸Å Ä Ä µ¸Ã��^¹bÂ�=G7�¹E�Q� Å ��¹%¶®¹PÄ<�}µ¸Çrµ¸·$-#� Ç ¹PÄD¶®¹�ÄIÂ�ÆGÇ��^¹!0�. Â*�%� Å,:3ÆG¹b. Å &PÄh �. µ
:3Æ}µ*. Å �(&h��ÂG��µ*. ¹�2G_i¹PÄnµ*����. Å,��µB� Å Â�Ã}ÄJ¶ � ÆGÃG¹<� ¹/. . ¹V&#� Æ}¶®¹uÄIÂ�Ã5�n·xÆ�. � Å ��. ¹PÄ/IG�rµ¸Ã5�n¹�Ãtµ¸Ã}µ*. ]®ÄI¹�¹#�LÄ%]ÒÃ5�(��-PÄI¹u¶®¹h. µb�}µ¸Ç Â�. ¹
:3ÆG¹�¶Gµ¸Ã}Äb. ¹�¶®Â�·�µ¸Å ÃG¹�·$&P¶®Å,��µ*.nÂ�Æ �"Â�ÆGÇ$. � ¹�Ã}ÄI¹�Å 0�ÃG¹�·%¹�Ã5��¶®Æv���}µ¸Ã5�E2OxLÃG¹t·%¹�Å . . ¹�ÆGÇ ¹\�^Â�·$�GÇ(&/�G¹�Ã}ÄIÅ Â�Ã?¶®Æ . Å ¹�Ã
¹�Ã5� Ç ¹":3Æ}µ*. Å �(&"��ÂG��µ*. ¹u¹#��ÄIÂ�ÆGÇ��^¹V0�. Â*�%� Å,:3ÆG¹V�"¹�Ç ·%¹#�%� Çrµ¸Å ��¶®¹"�"Â�Æ���Â�Å ÇDµ*���"Â�Ç%� ¹�ÇLµ¸ÆG@���Â�Å @t¶®¹xÄ%]ÒÃ5�(��-PÄI¹V. ¹bÃ}µB� ÆGÇ ¹/.
:3ÆGÅO. ¹�ÆGÇVD:µ¸Å �u¹�Ã��^Â�Ç ¹%¶G&#D:µ¸ÆG�E2NaU. . ¹P�"¹�Ç ·%¹#�%� Çrµ¸Å �x¶®¹%·%Â®¶®Å S ¹�ÇV. µ�:3Æ}µ*. Å �(&�¶ � ÆGÃ ÄIÂ�ÃM��ÂG��µ*.^�}µ¸Çbµ¸Ã}µ*. ]®ÄI¹#X¦Ä%]ÒÃ5�(��-PÄI¹
¹#�L·%Â®¶®Å S ��µB� Å Â�Ã�¶®Æ�ÄIÅ 0�Ã}µ*.i¶®¹bÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹�2�_ � µ¸·$&/. Å Â�ÇrµB� Å Â�Ã�¶®¹V. � µ¸Ã}µ*. ]®ÄI¹u¶®¹V. µ%ÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹V�"Â�ÆGÇ Çrµ¸Å �
�"¹�Ç ·%¹#�%� Ç ¹D¶®¹<��µ¸Çrµ��Q�(&�Ç Å ÄI¹�Ç^. ¹PÄU&�·%Â*� Å Â�Ã}ÄU��&/�GÅ,�^Æ�. &�¹PÄU�}µ¸ÇU. µV��Â�Å @A2�KD¹D·�µ¸ÃGÅ -�Ç ¹H��. Æ}ÄU0�&�Ã�&�Çrµ*. ¹�I��^¹#�%� ¹�&#� Æ}¶®¹H�"Â�ÆGÇ%X
Çrµ¸Å �T&/03µ*. ¹�·%¹�Ã5�LÄ � µ*����. Å,:3ÆG¹�ÇH $. µ�¶®¹PÄ(�^Ç Å �G� Å Â�Ã�¹#�H. µP��µ¸Çrµ��Q�(&�Ç Å Ä µB� Å Â�Ãd¶®¹PÄT��Â�Å @�¶Gµ¸Ã}Ä
. ¹"��µ�¶®Ç ¹u¶ � ÆGÃG¹bÇ(&/&P¶®Æ���µB� Å Â�Ã
��ÂG��µ*. ¹�Â�Æ�¶®¹h. � µ*���GÇ ¹�Ã5� Å Ä Ä µ*0�¹h¶®Æ\���}µ¸Ã5�E2
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K�µ¸Ã}Ä��^¹#�%� ¹"�}µ¸Ç%� Å ¹bÅ Ã5� Ç Â®¶®Æ��Q� Å ��¹�I}ÃGÂ�Æ}ÄLÃGÂ�Æ}ÄH�GÇ Â��"Â3ÄIÂ�Ã}Än¶®¹!�GÇ(&PÄI¹�Ã5� ¹�ÇH=GÇ Å -/��¹�·%¹�Ã5�H. ¹PÄ���µ¸Çrµ��Q�(&�Ç Å Ä�� Å,:3ÆG¹PÄ
0�&#X
Ã�&�Çrµ*. ¹PÄJ¶®¹V. µ%ÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹uÄIÆGÇT. ¹h��. µ¸Ã����?]®ÄIÅ Â�. Â�0�Å,:3ÆG¹D¹#�H���?]®ÄIÅ,:3ÆG¹�2

aO� Æ}¶®Å ¹�Ç^. µDÄIÂ�ÆGÇ��^¹U0�. Â*�%� Å,:3ÆG¹fÃ�&E�^¹PÄ ÄIÅ � ¹1¹�Ãx¹#)A¹#��¶®¹
�^Â�ÃGÃ}µW�,� Ç ¹U. � µ¸Ã}µB� Â�·%Å ¹f¶®¹PÄ^�^Â�Çr¶®¹PÄN��ÂG��µ*. ¹PÄ/IP¶®¹
�^Â�·$�GÇ ¹�Ã}¶®Ç ¹
. ¹PÄ�µ��Q� Å Â�Ã}ÄS·xÆ}Ä(�^Æ�. µ¸Å Ç ¹PÄS·%Å Ä�¹�Ã<7�¹�ÆP. Â�ÇrÄ�¶®Æ%·%Â�Æ���¹�·%¹�Ã5�U�ÒÅ =GÇrµB� Â�Å Ç ¹;0�. Â*�%� Å,:3ÆG¹n¹#�1¶®¹H�"Â�Æ���Â�Å ÇO��µ¸Çrµ��Q�(&�Ç Å ÄI¹�ÇO�^¹/. ÆGÅ X
�^Å
�"Â�ÆGÇb. ¹PÄ!&�·%Å Ä ÄIÅ Â�Ã}Ä!��ÂG��µ*. ¹PÄ"�}µ¸Ç(. &�¹PÄb¹#�P���}µ¸Ã5�(&�¹PÄ/2Ca�Ãy�}µ¸Ç%� Å,�^Æ�. Å ¹�ÇEIC. µ'�GÇ Â®¶®Æ��Q� Å Â�Ãz��ÂG��µ*. ¹+�ÒÆG·�µ¸Å ÃG¹�Ç ¹/�"Â3ÄI¹
ÄIÆGÇ+. � ÆG� Å . Å Ä µB� Å Â�Ã³¶®¹':3Æ}µB� Ç ¹�·$&E��µ¸ÃGÅ ÄI·%¹PÄ$. µ¸Ç(]ÒÃ�0�&PÄ%¶®Å Ä�� Å Ã��Q�rÄ/I;:3ÆGÅH�"¹�Ç ·%¹#�%� ¹�Ã5��. µr�GÇ Â®¶®Æ��Q� Å Â�Ã³¶ � ÆGÃG¹\03µ¸·%·%¹
� Ç(-PÄ+&#� ¹�Ã}¶®ÆG¹)¶®¹'D Ç(&E:3ÆG¹�Ã��^¹�2;K�µ¸Ã}Ä�. ¹M���}µ*�GÅ � Ç ¹ A IfÃGÂ�Æ}ÄPD ¹�Ç Â�Ã}Ä�¶®Â�Ã���ÆGÃG¹TÇ ¹/�ÒÆG¹TÇrµ*�GÅ ¶®¹T¶®¹PÄ��^Â�ÃGÃ}µ¸Å Ä Ä µ¸Ã��^¹PÄ
���?]®ÄIÅ Â�. Â�0�Å,:3ÆG¹PÄ6:3ÆG¹fÃGÂ�Æ}ÄSµW��Â�Ã}Ä+¶®¹;. µ�ÄIÂ�ÆGÇ��^¹80�. Â*�%� Å,:3ÆG¹�2BfLÂ�Æ}ÄC&/��ÂG:3ÆG¹�Ç Â�Ã}ÄN&/03µ*. ¹�·%¹�Ã5�C. ¹PÄC�GÇ Å Ã��^Å �}µ*. ¹PÄ\·$&#�(�GÂ®¶®¹PÄ
µ��Q� ÆG¹/. . ¹PÄn¶ � ¹#@G��. Â�ÇrµB� Å Â�Ã�¶®¹V. � µ��Q� Å �ÒÅ �(&h0�. Â*�%� Å,:3ÆG¹�2

aO� Æ}¶®Å ¹�Ç^. µhÄIÂ�ÆGÇ��^¹80�. Â*�%� Å,:3ÆG¹�IB� � ¹PÄ���µ¸Æ}Ä ÄIÅG�^Â�·$�GÇ ¹�Ã}¶®Ç ¹8. ¹PÄ\·%Â®¶G-/. ¹PÄ6�(��&�Â�Ç Å,:3ÆG¹PÄ^:3ÆGÅ?�"¹�Ç ·%¹#�%� ¹�Ã5��¶®¹
. µ�¶G&E�^Ç Å Ç ¹�2
_+µ+�(��&�Â�Ç Å ¹%ÄIÂ�ÆGÇ��^¹#X S . � Ç ¹È¹#@G�"Â3Ä%&�¹b�}µ¸ÇVY}µ¸Ã5� � 2�7"# ¹�Ã A �BYBGR¹PÄ��" �. µ�=}µ�ÄI¹%¶®¹PÄh·%Â®¶G-/. ¹PÄh¶®¹$�GÇ Â®¶®Æ��Q� Å Â�Ã)¶®¹PÄhÄIÂ�Ã}Ä
��ÂG��µ¸ÆG@A25aU. . ¹uÄI¹�Çrµx¶®Â�Ã��DÅ Ã5� Ç Â®¶®ÆGÅ � ¹hµ¸Æ����}µ*�GÅ � Ç ¹ CG2G_i¹PÄ;�}µ¸Çrµ¸·$-#� Ç ¹PÄ1¶®¹uÄIÂ�ÆGÇ��^¹�0�. Â*�%� Å,:3ÆG¹<]RÄI¹�Ç Â�Ã5�f¹#@G��. Å,�^Å �(&PÄf¹#�
. ¹�ÆGÇnÅ Ã��}ÆG¹�Ã��^¹bÄIÆGÇT. µ$:3Æ}µ*. Å �(&b¶®Æ�ÄIÂ�Ã��GÇ Â®¶®ÆGÅ �T]�ÄI¹�ÇrµÈ¶G&#�rµ¸Å . . &�¹�2

� ¹#�%� ¹+�}µ¸Ç%� Å ¹P�GÇ(&/. Å ·%Å Ã}µ¸Å Ç ¹+�^Â�Ã}Ä�� Å � ÆG¹P. µ\=}µ�ÄI¹R¶®¹RÃGÂ*� Ç ¹P&#� Æ}¶®¹R¹#�xÃGÂ�Æ}ÄxÄI¹�Ç Â�Ã}ÄuÄIÂ�Æ���¹�Ã5�xµ¸·%¹�Ã�&PÄ" tÃGÂ�Æ}Ä"]
Ç(&#D{&�Ç ¹�Ç
�}µ¸ÇT. µ%ÄIÆGÅ � ¹�2
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34.6]�µ+:3ÆG¹/.,:3ÆG¹PÄLÄIÅ -E�#. ¹PÄ� $�"¹�Å ÃG¹�In. ¹PÄT�GÂ�·%·%¹PÄH�"¹�Ã}Ä µ¸Å ¹�Ã5�<:3ÆG¹V. µP��Â�Å @�&#�rµ¸Å ��. � ¹#@G�GÇ ¹PÄ ÄIÅ Â�Ãt¶®¹". � %¸·%¹b¹#�<:3Æ � ÆGÃ
�^Â�Ç(�}Ä!�GÇ Å ��&d¶®¹��ÒÅ ¹�ÃG¹��"Â�Æ��»µ¸Å ��¶®Â�Ã��+��. Æ}Äb&�·%¹#�%� Ç ¹t¶®¹�ÄIÂ�ÃN2�´¨µ¸Å Äb:3Æ}µ¸Ã}¶ Â�Ã?¹��G�%Ç(&�Æ}Ä ÄIÅ
 '�GÇ Â®¶®ÆGÅ Ç ¹dÆGÃ ÄIÂ�Ã
¹�ÃTÅ Ã}ÄIÆ��Rµ¸Ã5�u¶®¹b. � µ¸Å ÇuµW��¹E�bÆGÃUÄIÂ�Æ���¹#�u¶Gµ¸Ã}Ä�ÆGÃ}. µ¸Ç(]ÒÃG@\�ÒÆG·�µ¸Å ÃT¹#@��^Å Ä%&�IAÂ�ÃM�^Â�·$�GÇ Å �h:3ÆG¹b. ¹b� ÇrµW�»µ¸Å .C��ÂG��µ*.\¹PÄ��
�GÇ Å Ã��^Å �}µ*. ¹�·%¹�Ã5�È·xÆ}Ä(�^Æ�. µ¸Å Ç ¹d¹#�%Ç ¹PÄ%�GÅ ÇrµB� Â�Å Ç ¹�26_i¹PÄb�^Â�Çr¶®¹PÄ!��ÂG��µ*. ¹PÄ/I\ÄIÂ�ÆGÇ��^¹d¶®¹�. µ'���GÂ�Ã}µB� Å Â�ÃNI�ÄIÂ�Ã5�%µW�»µ¸Ã5�"� Â�ÆG�
¶®¹�ÆG@ ·xÆ}Ä(�#. ¹PÄ+:3ÆGÅDÄI¹'�^Â�Ã5� Çrµ��Q� ¹�Ã5��Â�Æ³ÄI¹¨¶®Å . µB� ¹�Ã5�EI�¹#��:3ÆGÅDÄ � &/. Â�Å 0�ÃG¹�Ã5��Â�Æ³ÄI¹�Çrµ*���GÇ ÂG���G¹�Ã5�RÄIÂ�Æ}Ä$. µr�GÇ ¹PÄ ÄIÅ Â�Ã
¶®¹P. � µ¸Å Çu¹#@G�GÆ�. Ä%&$�GÂ�ÇrÄu¶®¹PÄV�"Â�ÆG·%Â�Ã}Ä/2NfLÂ�Æ}Äbµ*. . Â�Ã}Ä�ÃGÂ�Æ}ÄbµB�%�rµ����G¹�ÇV �¶G&E�^Ç Å Ç ¹%¶Gµ¸Ã}Ä"�^¹P���}µ*�GÅ � Ç ¹$. � µ¸Ã}µB� Â�·%Å ¹�¶®Æ
. µ¸Ç(]ÒÃG@AI� h�GÇ(&E�^Å ÄI¹�ÇO. ¹PÄ1µ��Q� Å Â�Ã}Ä�·xÆ}Ä(�^Æ�. µ¸Å Ç ¹PÄS·%Å Ä�¹�Ãh7�¹�Æ�¹#�; u¶G&E�^Ç Å Ç ¹T. ¹PÄ�·$&E��µ¸ÃGÅ ÄI·%¹PÄO. µ¸Ç(]ÒÃ�0�&PÄO:3ÆGÅn��µ¸Çrµ��Q�(&�Ç Å ÄI¹�Ã5�
. ¹d·%Â�Æ���¹�·%¹�Ã5�!�ÒÅ =GÇrµB� Â�Å Ç ¹P0�. Â*�%� Å,:3ÆG¹�2CfLÂ�Æ}Äb¹#@G��. Â�Ç ¹�Ç Â�Ã}Äu¹�Ã}ÄIÆGÅ � ¹+. ¹PÄx·$&#�(�GÂ®¶®¹PÄ!:3ÆGÅ;�"¹�Ç ·%¹#�%� ¹�Ã5�%¶ � &#� Æ}¶®Å ¹�Çb. µ
ÄIÂ�ÆGÇ��^¹<0�. Â*�%� Å,:3ÆG¹u¶®¹hD:µ�d^Â�Ã�:3Æ}µ*. Å �rµB� Å ��¹h¹#��:3Æ}µ¸Ã5� Å �rµB� Å ��¹�2

��� ��n_+e1cSj sdY\j^abm _&Y\]hY\j^k%[��l�fY*	���m�]�� j^k%[���	�[ �^]uc���mRq
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_ � µ¸Ã}µB� Â�·%Å ¹1¶®¹8. � µ*���}µ¸Ç ¹�Å .5���GÂ�Ã}µB� Â�Å Ç ¹�¹PÄ���¶G&#�rµ¸Å . . &�¹fÄIÆGÇC. µ S 0�ÆGÇ ¹ A 2 A IW:3ÆGÅ5�GÇ(&PÄI¹�Ã5� ¹f¶®¹PÄC�^Â�Æ��"¹PÄ\Ä(����&�·�µB� Å,:3ÆG¹PÄ
¶®¹P. � µ*���}µ¸Ç ¹�Å .^���GÂ�Ã}µB� Â�Å Ç ¹È¹#�x¶®¹PÄ"�^Â�Çr¶®¹PÄ<��ÂG��µ*. ¹PÄ/2AK�µ¸Ã}ÄhÆGÃr��. µ¸Ã ¶®¹P�^Â�Æ��"¹P�GÂ�Ç Å 3�Â�Ã5�rµ*.LIZ. ¹P���*�(&�µW�»µ¸Ã5�+~{�}µ¸Ç%� Å ¹
µ¸Ã5�(&�Ç Å ¹�ÆGÇ ¹�¶®¹PÄ$�^Â�Çr¶®¹PÄb��ÂG��µ*. ¹PÄ��"�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶z }. µ}�}µ¸Ç%� Å ¹tµW�»µ¸Ã5��¶®Æ �^Â�ÆNIO��µ¸Çrµ��Q�(&�Ç Å Ä%&�¹��}µ¸ÇÈÆGÃG¹��GÇ Â?&�·%Å ÃG¹�Ã��^¹
~{�"Â�·%·%¹È¶ � 1 ¶Gµ¸·+�H���G¹ 3". ¹PÄH�GÂ�·%·%¹PÄ/2n_i¹b���*�(&xµ¸Ç Ç Å -�Ç ¹P~{�}µ¸Ç%� Å ¹"�"Â3Ä��(&�Ç Å ¹�ÆGÇ ¹x¶®¹PÄ��^Â�Çr¶®¹PÄT��ÂG��µ*. ¹PÄ��
�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶� 
. µ\�}µ¸Ç%� Å ¹d·$&P¶®Å µ¸ÃG¹d¶®Æy�^Â�ÆNISµW�»µ¸Ã5�!. � ÂÒ¹PÄIÂ����}µ*0�¹�2^kDÃ ÃGÂ*� ¹�ÄIÆGÇ!. µ}�^Â�Æ��"¹�� � :3ÆG¹+. µ}�^Â�Çr¶®¹+��ÂG��µ*. ¹�Ã � ¹PÄ��b�}µ�Ä
ÄIÅ ·$��. ¹�·%¹�Ã5�%ÆGÃ?·xÆ}Ä(�#. ¹r~{. ¹��^Â�Ç(�}Ä��QI\·�µ¸Å Äb:3Æ � ¹/. . ¹�¹PÄ��$&/03µ*. ¹�·%¹�Ã5�ÈÇ ¹E�^Â�Æ���¹�Ç%� ¹R¶®¹���. Æ}ÄIÅ ¹�ÆGÇrÄ$�^Â�Æ����G¹PÄx¶®¹ S =GÇ ¹PÄ
~{. µ$� Çrµ¸Ã}ÄIÅ � Å Â�Ãn�J¹#�h¶ � ÆGÃG¹b�^Â�Æ����G¹b¶®¹x·xÆ�:3ÆG¹�Æ}ÄI¹�~{. µ+�^Â�Æ���¹�Ç%� ÆGÇ ¹W�Q2�_+µ S 0�ÆGÇ ¹ A 2 C$�GÇ(&PÄI¹�Ã5� ¹b¶®¹�ÆG@\�ÒÆG¹PÄD¶®¹x¶®¹PÄ ÄIÆ}Ä
¶®Æu. µ¸Ç(]ÒÃG@³¶Gµ¸Ã}Ä�. ¹}��. µ¸Ã�¶®¹M. µc0�. Â*�%� ¹�If¹�Ãu�"Â3ÄIÅ � Å Â�Ã�¶®¹UÇ ¹PÄ%�GÅ ÇrµB� Å Â�ÃZ¹#��¹�Ã����GÂ�Ã}µB� Å Â�ÃN2;_+µz0�. Â*�%� ¹M�^Â�Ã}Ä�� Å � ÆG¹
. � ¹PÄ%�}µ��^¹xÄIÅ � Æ�&b¹�Ã5� Ç ¹". ¹PÄD¶®¹�ÆG@t·xÆ}Ä(�#. ¹PÄH��ÂG��µ¸ÆG@��}µ¸ÇLÂ��\. � µ¸Å ÇD¹PÄ��D¹#@G�GÆ�. Ä%&�2n_iÂ�ÇrÄL¶ � ÆGÃ¨·%Â�Æ���¹�·%¹�Ã5�DÇ ¹PÄ%�GÅ ÇrµB� Â�Å Ç ¹�I
. ¹PÄxµ¸Ç(]5�(&�ÃGÂ��6¶®¹PÄbÄIÂ�Ã5�"&E��µ¸Ç%�(&PÄ/I6. µ¸Å Ä Ä µ¸Ã5�". ¹ �}ÆG@¬¶ � µ¸Å Çb�^Å Ç��^Æ�. ¹�ÇxÄ µ¸Ã}Ä!�^Â�Ã5� Çrµ¸Å Ã5� ¹�2Na�Ã?¶G&/=GÆG�%¶®¹+���GÂ�Ã}µB� Å Â�ÃNIC�^¹PÄ
��µ¸Ç%� Å . µ*0�¹PÄ;�GÅ ��Â*� ¹�Ã5�T�"Â�ÆGÇLÄ � µ��/�^Â�. ¹�ÇJ¹#�n¹�Ã5� ÇrµW� ÃG¹�ÇnÆGÃG¹<D ¹�Ç ·%¹#� ÆGÇ ¹b¶®¹h. µ$0�. Â*�%� ¹�2

_+µ
�(��&�Â�Ç Å ¹1µ*&�Ç Â®¶G]ÒÃ}µ¸·%Å,:3ÆG¹#X6·!]�Â?&/. µ�Ä�� Å,:3ÆG¹�¶G&/��¹/. Â����n&�¹U�}µ¸ÇCo�µ¸Ãx¶®¹�Ã!Jf¹�Ç(0 � 4;1 5$# ¹�Ã A �Oi+wJ¹#@G��. Å,:3ÆG¹8. ¹8�GÇ Å Ã��^Å �"¹
¶®¹V. µb�ÒÅ =GÇrµB� Å Â�Ã�. µ¸Ç(]ÒÃ�0�&�¹�2G_+µb0�. Â*�%� ¹<D ¹�Ç ·$&�¹hÂ����"Â3ÄI¹hÆGÃG¹hÇ(&PÄIÅ Ä��rµ¸Ã��^¹hµ¸Æ��}µ�Ä Ä µ*0�¹h¶®¹h. � µ¸Å ÇT��¹�Ã}µ¸Ã5�L¶®¹PÄ
�"Â�ÆG·%Â�Ã}Ä
¹#�!. µ\�GÇ ¹PÄ ÄIÅ Â�Ã)¹�ÃGX¦¶®¹PÄ ÄIÂ�Æ}Äu¶®¹PÄ!�^Â�Çr¶®¹PÄ+~{�GÇ ¹PÄ ÄIÅ Â�Ã ÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹W�hÄ � µ��/�^Ç ÂB�,�EI?7�Æ}Ä(:3Æ �  \�»µ¸Å Ã��^Ç ¹��^¹#�%� ¹RÇ(&PÄIÅ Ä��rµ¸Ã��^¹
¹#��D Â�Ç��^¹�ÇH. � Â�Æ���¹�Ç%� ÆGÇ ¹V0�. Â*�%� Å,:3ÆG¹�2nxLÃG¹"D Â�Å ÄH. µP0�. Â*�%� ¹bÂ�Æ���¹�Ç%� ¹�I�. µP�GÇ ¹PÄ ÄIÅ Â�Ã�ÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹b¶G&E�^Ç ÂB�,�D¹#�<. ¹PÄ��^Â�Çr¶®¹PÄ
��ÂG��µ*. ¹PÄRÄ � µ��/�^Â�. ¹�Ã5�� ÃGÂ�Æ���¹Pµ¸Æ³ÄIÂ�Æ}Ä+. � ¹#)A¹#�t¶®¹'. ¹�ÆGÇ�&/. µ�Ä�� Å,�^Å �(&'�GÇ Â��GÇ ¹�¹#�t¶ � ÆGÃ$¹#)A¹#��·$&E��µ¸ÃGÅ,:3ÆG¹T¶®¹TÄIÆ��/�^Å Â�Ã
~ ¹#)A¹#�R¶®¹�Jf¹�Ç ÃGÂ�Æ�. . ÅLICo�µ¸Ã?¶®¹�Ã Jf¹�Ç(0/��µ*. � 4;141�# �+2^a�Ã ÆGÃG¹tÄI¹E�^Â�Ã}¶®¹�IC. ¹PÄb�^Â�Çr¶®¹PÄ!��ÂG��µ*. ¹PÄ"��Â�Ã5�%µ¸Å Ã}ÄIÅJÄ � µ��/�^Â�. ¹�Ç
¹#�xÄI¹�¶G&E�^Â�. . ¹�ÇV:3ÆG¹/.,:3ÆG¹PÄV�^¹�Ã5�rµ¸Å ÃG¹PÄu¶®¹$D Â�Å ÄP~ DBD G+D Â�Å ÄV�"Â�ÆGÇV�GÇ Â®¶®ÆGÅ Ç ¹%ÆGÃM. µ � I >A@ < VJVYX ���W�QIN0�&�Ã�&�Çrµ¸Ã5�h�}µ¸Ç"�^¹
·%Â�Æ���¹�·%¹�Ã5�T�ÒÅ =GÇrµB� Â�Å Ç ¹h¶®¹PÄJÂ�Ã}¶®¹PÄnµ��^Â�Æ}Ä�� Å,:3ÆG¹PÄT:3ÆGÅA��Â�Ã5�LÄI¹h�GÇ Â��}µ*0�¹�Çn¶Gµ¸Ã}Ä
. ¹V�^Â�Ã}¶®ÆGÅ �H��ÂG��µ*.L2
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%�� %��� =?>"EGF�@1�DC � BDCÒ>&B ��� F��GK+C
_i¹b·%Â�Æ���¹�·%¹�Ã5���ÒÅ =GÇrµB� Â�Å Ç ¹b¶®¹PÄ��^Â�Çr¶®¹PÄH��ÂG��µ*. ¹PÄn·%¹#��¹�Ã¨µ��Q� Å Â�Ã�ÆGÃ¨¹�Ã}ÄI¹�·!=�. ¹x¶®¹x·xÆ}Ä(�#. ¹PÄ/I"¶®Â�Ã5�<. � &#� Æ}¶®¹x¹PÄ��

�"Â3Ä ÄIÅ =�. ¹��}µ¸Ç;&/. ¹E�Q� Ç Â�·!]�Â�0�Çrµ*���GÅ ¹�I¸ÆGÃG¹�� ¹E���GÃGÅ,:3ÆG¹�� Ç(-PÄ1Å Ã?�»µ�ÄIÅ ��¹<:3ÆGÅZ�^Â�Ã}ÄIÅ Ä�� ¹h b·%¹PÄIÆGÇ ¹�Ç;. � µ��Q� Å �ÒÅ �(&D·xÆ}Ä(�^Æ�. µ¸Å Ç ¹< 
. � µ¸Å ¶®¹u¶ � &/. ¹E�Q� Ç Â®¶®¹PÄJÅ Ã}Ä%&�Ç(&�¹PÄn¶Gµ¸Ã}Ä
. ¹PÄJ·xÆ}Ä(�#. ¹PÄ
0�Ç$%��^¹h %¶®¹PÄLµ¸Å 0�ÆGÅ . . ¹PÄ/2

_+µÈ·xÆ}Ä(�^Æ�. µB� ÆGÇ ¹<. µ¸Ç(]ÒÃ�0�&�¹hÄI¹bÄ%&/�}µ¸Ç ¹�¹�Ã�¶®¹�ÆG@���µB�(&/0�Â�Ç Å ¹PÄ<>
A 2T. ¹PÄx·xÆ}Ä(�#. ¹PÄx¹#@?� Ç Å Ã}Ä%-E:3ÆG¹PÄ�~:ÄIÂ�Æ}Ä�X�¹#��ÄIÆ}Ä�X �?]�Â��6¶®Å ¹�Ã}Ä��QIC:3ÆGÅnµ*0�Å Ä ÄI¹�Ã5�ÈÄIÆGÇb. µ¨·%Â�=GÅ . Å �(&t¶®Æy. µ¸Ç(]ÒÃG@)¹#��¶®¹�. µ
·
%����GÂ�Å Ç ¹�Å ÃGD{&�Ç Å ¹�ÆGÇ ¹P~:µ*=}µ¸Å Ä ÄI¹�·%¹�Ã5�EI?&/. &/�»µB� Å Â�Ãn�QI

CG2T. ¹PÄ&·xÆ}Ä(�#. ¹PÄAÅ Ã5� Ç Å Ã}Ä%-E:3ÆG¹PÄU~ �(�?]ÒÇ Â*X¦µ¸Ç(]5�(&�ÃGÂ��6¶®Å ¹�ÃNIrÅ Ã5� ¹�Ç%X¦µ¸Ç(]5�(&�ÃGÂ��6¶®Å ¹�ÃNIQ�^Ç Å,�^Â*XL�(�?]ÒÇ Â��6¶®Å ¹�ÃNIQ�^Ç Å,�^Â*X¦µ¸Ç(]5�(&�ÃGÂ��6¶®Å ¹�Ãn�QI
:3ÆGÅ���Â�Ã5�1µ*0�Å Ç1¶®Å Ç ¹E�Q� ¹�·%¹�Ã5�fÄIÆGÇU. ¹PÄ8�^Â�Çr¶®¹PÄO��ÂG��µ*. ¹PÄH~{�"Â3ÄIÅ � Å Â�ÃNI�. Â�Ã�0�ÆG¹�ÆGÇEIB� ¹�Ã}ÄIÅ Â�Ãn�S¹#�JÄIÆGÇU. ¹�ÆGÇ1·%Â�Æ���¹�·%¹�Ã5�
�ÒÅ =GÇrµB� Â�Å Ç ¹�2

I 2;K1,:S8)BM�0�,3254 K1&�<32541=5?1&(?V*�&O0�K�� LO.8M�,3'�'�&(?V*�K1&('T)B2W*-K1&(' �52;)BM�<3&('
_i¹U·xÆ}Ä(�#. ¹}�(�?]ÒÇ Â*X¦µ¸Ç(]5�(&�ÃGÂ��6¶®Å ¹�Ã³Å Ã5� ¹�Ç ÃG¹r�^Â�Ã}Ä�� Å � ÆG¹M. ¹)·xÆ}Ä(�#. ¹M��ÂG��µ*.LIf¹�Ã��^Â�Ç ¹Uµ*���"¹/. &r��ÂG��µ*. Å Ä/2;34.V�"¹�ÆG�¨ÄI¹

�^Â�Ã5� Çrµ��Q� ¹�ÇEI�¹�Ã5� ÇrµW� Ã}µ¸Ã5�fÆGÃ�Ç(&#� Ç ¹E�^Å Ä ÄI¹�·%¹�Ã5�1¹#�nÆGÃ�&/�}µ¸Å Ä ÄIÅ Ä ÄI¹�·%¹�Ã5�J¶®¹PÄ
�^Â�Çr¶®¹PÄ8��ÂG��µ*. ¹PÄ/2534.A¹PÄ��
&#� Å Ç(&hÄIÂ�Æ}Ä8. � µ��Q� Å Â�Ã
¶®¹PÄ�µ¸ÆG� Ç ¹PÄL·xÆ}Ä(�#. ¹PÄDÅ Ã5� Ç Å Ã}Ä%-E:3ÆG¹PÄ/In�^¹b:3ÆGÅ\¹�Ã5� ÇrµW� ÃG¹xÆGÃG¹!&/. Â�Ã�03µB� Å Â�Ã�¹#��ÆGÃUµ¸·%Å Ã��^Å Ä ÄI¹�·%¹�Ã5��¶®¹PÄ<�^Â�Çr¶®¹PÄH��ÂG��µ*. ¹PÄ/2
a�Ã��}µ¸Ç%� Å,�^Æ�. Å ¹�ÇEIG. ¹V��µ¸Ç%� Å . µ*0�¹��(�?]ÒÇ Â��6¶®¹<�"¹�ÆG�H=}µ�Ä(�^Æ�. ¹�ÇJÂ�ÆtÄI¹<� Çrµ¸Ã}Ä%. µB� ¹�Ç
�}µ¸ÇnÇrµ*���"Â�Ç%�nµ¸Æ���µ¸Ç%� Å . µ*0�¹<�^Ç Å,�^Â��6¶®¹hÄIÂ�Æ}Ä
. � µ��Q� Å Â�Ã$¶®Æ$·xÆ}Ä(�#. ¹'�^Ç Å,�^Â*XL�(�?]ÒÇ Â��6¶®Å ¹�ÃNI�µ¸Å Ã}ÄIÅ<:3ÆG¹'. � Å . . Æ}Ä�� Ç ¹}. µ S 0�ÆGÇ ¹ A 2 � ¶Gµ¸Ã}ÄP. ¹M��µ�ÄR¶®Æu=}µ�Ä(�^Æ�. ¹�·%¹�Ã5�E2 � ¹PÄ
µ��Q� Å Â�Ã}ÄL·xÆ}Ä(�^Æ�. µ¸Å Ç ¹PÄ!~��^Â�Ã5� Çrµ��Q� Å Â�Ã¨¶®Æ\�(�?]ÒÇ Â*X¦µ¸Ç(]5�(&�ÃGÂ��6¶®Å ¹�ÃNI��^Â�Ã5� Çrµ��Q� Å Â�Ã¨¶®Æ}�^Ç Å,�^Â*XL�(�?]ÒÇ Â��6¶®Å ¹�Ãn�f¹�Ã5� ÇrµW� ÃG¹�Ã5�DÆGÃG¹
µ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã�¶®¹V. µ!� ¹�Ã}ÄIÅ Â�Ã�¶®¹PÄT�^Â�Çr¶®¹PÄ;��ÂG��µ*. ¹PÄ/2

I 25?��5&(QS&(4:0�'PK�� M�K1K1?1)+0�,3254 &O0TK�� M��mK1?1)+0�,3254
� Â�·%·%¹�. � Å . . Æ}Ä�� Ç ¹<. µ S 0�ÆGÇ ¹ A 2 D I?. ¹PÄf·%Â�Æ���¹�·%¹�Ã5�rÄf¶ � µ�¶G¶®Æ��Q� Å Â�ÃM~ D ¹�Ç ·%¹#� ÆGÇ ¹<0�. Â*�%� Å,:3ÆG¹W��Â�Æ�¶ � µ*=A¶®Æ��Q� Å Â�ÃM~ Â�ÆGX

��¹�Ç%� ÆGÇ ¹"0�. Â*�%� Å,:3ÆG¹W�nÄ � ¹#)A¹E�Q� ÆG¹�Ã5�h�}µ¸Ç�¶G&/��. µ��^¹�·%¹�Ã5��¶®¹PÄ<��µ¸Ç%� Å . µ*0�¹PÄLµ¸Ç(]5�(&�ÃGÂ��6¶®¹PÄ"~{�GÅ ��Â*� ¹�·%¹�Ã5�EIn0�. Å Ä ÄI¹�·%¹�Ã5�Q�nÄIÂ�Æ}Ä
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adduction abduction

. .

par rapprochement des aryténoides. .par pivotement des aryténoides
vers l’intérieur

.par glissement des aryténoides
et pivotement vers l’extérieur

������Q�>� � � � �$�M G �)� �&���)� �	�HK 
��"� G ������ G � K���� 
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�
�� ��� �	�HK ! � � � G ��� ����� � � �)� � ��� � �0) ��� 
�� � (�
�� ��� �	�HK ! ������ �"� �����
� � �)� � ��� � �0) � ����
JM ��� ����� G � K�� 
��"�������"� ��� �����"� ���"�)�9M K �	�	
��"� �
. � µ��Q� Å Â�Ã¬¶®¹PÄb·xÆ}Ä(�#. ¹PÄbÅ Ã5� Ç Å Ã}Ä%-E:3ÆG¹PÄ/IN�GÇ Å Ã��^Å �}µ*. ¹�·%¹�Ã5�!. ¹��^Ç Å,�^Â*X¦µ¸Ç(]5�(&�ÃGÂ��6¶®Å ¹�ÃT¹#�b. � Å Ã5� ¹�Ç%X¦µ¸Ç(]5�(&�ÃGÂ��6¶®Å ¹�ÃN2N_ � µ�¶G¶®Æ��QX
� Å Â�Ã�Ä � ¹#)A¹E�Q� ÆG¹T�}µ¸ÇSÇrµ*���GÇ ÂG���G¹�·%¹�Ã5��¶®¹PÄ�µ¸Ç(]5�(&�ÃGÂ��6¶®¹PÄSÄIÂ�Æ}Ä^. � µ��Q� Å Â�Ã%¶®¹T. � Å Ã5� ¹�Ç%X¦µ¸Ç(]5�(&�ÃGÂ��6¶®Å ¹�ÃbÂ�Æb�}µ¸Ç�Ç Â*�rµB� Å Â�Ã%¶®¹PÄ
µ¸Ç(]5�(&�ÃGÂ��6¶®¹PÄ^��¹�ÇrÄO. � Å Ã5�(&�Ç Å ¹�ÆGÇfÄIÂ�Æ}ÄO. � µ��Q� Å Â�ÃR¶®Æ+�^Ç Å,�^Â*X¦µ¸Ç(]5�(&�ÃGÂ��6¶®Å ¹�Ãb. µB�(&�Çrµ*.L2�_ � µ*=A¶®Æ��Q� Å Â�ÃRÄ � ¹#)A¹E�Q� ÆG¹H�}µ¸Ç1Ç Â*�rµB� Å Â�Ã
¶®¹PÄnµ¸Ç(]5�(&�ÃGÂ��6¶®¹PÄ;��¹�ÇrÄ;. � ¹#@?�(&�Ç Å ¹�ÆGÇLÄIÂ�Æ}Ä
. � µ��Q� Å Â�Ãt¶®Æ\�^Ç Å,�^Â*X¦µ¸Ç(]5�(&�ÃGÂ��6¶®Å ¹�ÃP�"Â3Ä��(&�Ç Å ¹�ÆGÇE2

%�� %�� b �?BLK � HJBLK+C¬@��W L�GK+CN LK "�� � �  LK+BL�}C
_i¹PÄ<�^Â�Çr¶®¹PÄ<��ÂG��µ*. ¹PÄLÂ�Ã5�hÆGÃG¹$. Â�Ã�0�ÆG¹�ÆGÇh¶®¹b. � Â�Çr¶®Ç ¹%¶®¹����� ����
	�	 ���G¹ 3b. ¹PÄ�D ¹�·%·%¹PÄh¹#�����P �HV�	�	 ���G¹ 3

. ¹PÄH�GÂ�·%·%¹PÄD¹#��¹/. . ¹PÄH�"¹�Æ���¹�Ã5�hÄ � &#� Å Ç ¹�Ç�ÄIÆGÇ��$X?V
	�	 ~�eJÅ ��3�¹ � 4"5�7�# I � �GÅ . ¶®¹�ÇrÄ � 4" $# �Q2Z_ � µ¸·$��. Å � Æ}¶®¹È¶®¹!. � Â�Æ���¹�Ç%� ÆGÇ ¹
0�. Â*�%� Å,:3ÆG¹h¹PÄ��D¶ � ¹�Ã?�ÒÅ Ç Â�Ã���	�	 ~�_+µ���µ¸Æ\|5�<s�ÆGÅ . ] � [nÂ�Æ�="¹Pµ¸Æ �  "4$# �Q2

_+µb�GÇ ¹PÄ ÄIÅ Â�ÃtÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹<�»µ¸Ç Å ¹u¹�Ãt·%ÂB]�¹�ÃGÃG¹h¹�Ã5� Ç ¹�� X���	�¶ � ¹Pµ¸Ær~��������%ÄIÂ�Å ���JX ���T�V~���µ�Än¶ � ÆGÃG¹!�^Â�Ã?��¹�Ç%X
Ä µB� Å Â�Ã�ÃGÂ�Ç ·�µ*. ¹W�1¹#�����JX���	�¶ � ¹Pµ¸Ær~����X ���T�h~ �(&�ÃGÂ�ÇLµ¸Æ�·�µB@®Å ·xÆG·�¶®¹uÄ µb�GÆGÅ Ä Ä µ¸Ã��^¹W�<~�qLÆ}Ä ÄIÂ�Ã � 141&7"# �Q2

_+µ"D Ç(&E:3ÆG¹�Ã��^¹�D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�¶®¹PÄ
�ÒÅ =GÇrµB� Å Â�Ã}Ä8. µ¸Ç(]ÒÃ�0�&�¹PÄ1¹�Ã5� Ç ¹#� ¹�ÃÒÆG¹PÄ8�»µ¸Ç Å ¹h¶®¹��JX ���V !��. Æ}Än¶®¹
����XJX�����2�_+µ
S 0�ÆGÇ ¹ A 2 i!�GÇ(&PÄI¹�Ã5� ¹<. � &#� ¹�Ã}¶®ÆG¹V��ÂG��µ*. ¹h·%ÂB]�¹�ÃGÃG¹�¹�Ã���Â�Å @+�}µ¸Ç(. &�¹h¹#�����}µ¸Ã5�(&�¹�2

iSÂ�ÆGÇ��^Â�Æ��ÒÇ Å ÇLÆGÃG¹"� ¹/. . ¹"&#� ¹�Ã}¶®ÆG¹È¶®¹VD Ç(&E:3ÆG¹�Ã��^¹�I�. � µ*���}µ¸Ç ¹�Å .6���GÂ�Ã}µB� Â�Å Ç ¹b¶®Å Ä%�"Â3ÄI¹x¶®¹"��. Æ}ÄIÅ ¹�ÆGÇrÄL·%Â®¶®¹PÄH�ÒÅ =GÇrµBX
� Â�Å Ç ¹PÄ/25fLÂ�Æ}Ä1µ*. . Â�Ã}Ä1¶®Â�Ã��n·�µ¸Å Ã5� ¹�Ã}µ¸Ã5�fµ*="Â�Çr¶®¹�Ç1ÆGÃdµ�Ä%�"¹E�Q�UD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*."¶®¹�. µV�GÇ Â®¶®Æ��Q� Å Â�ÃP��ÂG��µ*. ¹�I�. µuÃGÂ*� Å Â�Ãd¶®¹
·$&E��µ¸ÃGÅ ÄI·%¹h. µ¸Ç(]ÒÃ�0�&�2

�� � ! �n_ � vnef]bm�j^_�� �n_ �^]uc���m�gbvn_

%����� % Z �I� BDC�E®� � EGF�@1�
_+µ S 0�ÆGÇ ¹ A 2 Y<�GÇ(&PÄI¹�Ã5� ¹;. ¹T0�. Å Ä Ä µ¸Ã}¶®Âhµ�Ä(�^¹�Ã}¶Gµ¸Ã5�S¹#)A¹E�Q� Æ�&T�}µ¸Ç�ÆGÃG¹nÄIÂ��GÇrµ¸ÃGÂ<. &/0�-�Ç ¹h~:ÄIÂ��GÇrµ¸ÃGÂV| � IB��Â�Å ÇO���}µ*�GÅ � Ç ¹Y5�&¶®¹/�GÆGÅ ÄN. ¹PÄAD Ç(&E:3ÆG¹�Ã��^¹PÄA. ¹PÄN��. Æ}ÄN0�ÇrµW��¹PÄ�7�Æ}Ä(:3Æ � µ¸ÆG@<D Ç(&E:3ÆG¹�Ã��^¹PÄA. ¹PÄN��. Æ}Ä+µ¸Å 0�Æ�tPÄi¶®¹1Ä µ
� ¹PÄ ÄIÅ � ÆGÇ ¹�2 1 . � &E�^Â�ÆG� ¹�¶®¹8�^¹#�

¹#@®¹�·$��. ¹h~%~ � K!IB�GÅ Ä�� ¹ 	 C � �%�QI»ÃGÂ�Æ}Ä+Ç ¹�·�µ¸Ç�:3ÆGÂ�Ã}Ä6:3ÆG¹;. µL·%Â�Ã5�(&�¹1¹�Ã"D Ç(&E:3ÆG¹�Ã��^¹fÃ � ¹PÄ��^�}µ�ÄC�^Â�Ã5� Å ÃÒÆG¹1¹#�SÃGÂ�Æ}ÄC�"Â�Æ���Â�Ã}Ä
¶®Å Ä�� Å Ã�0�ÆG¹�Ç"�hÇ Æ��G� ÆGÇ ¹PÄS·�µ¸Ç�:3Æ}µ¸Ã5�O. ¹PÄU���}µ¸Ã�0�¹�·%¹�Ã5�rÄ�¶®¹n·$&E��µ¸ÃGÅ ÄI·%¹T. µ¸Ç(]ÒÃ�0�&�2 � ¹PÄ�Ç Æ��G� ÆGÇ ¹PÄO�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶®¹�Ã5�U u¶®¹PÄ
=GÇ Æ}Ä(:3ÆG¹PÄÈÄ µ¸ÆG�rÄÈ¶®¹�D Ç(&E:3ÆG¹�Ã��^¹+D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�I^:3ÆGÅnÄI¹+� Çrµ�¶®ÆGÅ ÄI¹�Ã5�$�ÒÅ ÄIÆG¹/. . ¹�·%¹�Ã5�b�}µ¸ÇÈÆGÃG¹t¶®Å Ä(�^Â�Ã5� Å ÃÒÆGÅ �(&�ÄIÆGÇ$. ¹
� Çrµ��#&TÄIÂ�Ã}µ*0�Çrµ*���GÅ,:3ÆG¹�¶®Æu0�. Å Ä Ä µ¸Ã}¶®Â�2 � ¹PÄR·$&E��µ¸ÃGÅ ÄI·%¹PÄ+. µ¸Ç(]ÒÃ�0�&PÄ�ÃG¹UÄIÂ�Ã5���}µ�Ä+�GÇ Â��GÇ ¹PÄRµ¸Æ����}µ¸Ã5�d·�µ¸Å ÄdÄIÂ�Ã5�
ÆGÃG¹}��µ¸Çrµ��Q�(&�Ç Å Ä�� Å,:3ÆG¹��GÇ Å Ã��^Å �}µ*. ¹¨¶®¹\. µr�GÇ Â®¶®Æ��Q� Å Â�Ã ��ÂG��µ*. ¹��ÒÆG·�µ¸Å ÃG¹�28K�µ¸Ã}ÄP. ¹}���}µ¸Ã5�P. ]ÒÇ Å,:3ÆG¹�¹�Ãv�}µ¸Ç%� Å,�^Æ�. Å ¹�ÇEI
. ¹PÄ"���}µ¸Ã5� ¹�ÆGÇrÄ<&/�ÒÅ � ¹�Ã5�b·$9�·%¹d¶®¹P�GÇ Â®¶®ÆGÅ Ç ¹�¶®¹$� ¹/. . ¹PÄuÇ Æ��G� ÆGÇ ¹PÄu¶Gµ¸Ã}ÄV. µ�. Å 0�ÃG¹%·$&/. Â®¶®Å,:3ÆG¹�¹#�xµ*���GÇ ¹�ÃG¹�Ã5�"�}µ¸ÇV. µ



� � ������ ��� ��	���� � ���� �	�*�G�	� � � A i

��
����

	


�� �

�� ���
���

������

��

��

������

basse

ténor

alto

soprano

homme femme
conversation, lecture

VOIX CHANTEE

VOIX PARLEE

mi3
(330 Hz)
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�� ��� ���"� ��� (�� �$ � � � ��� �)� � � B �F
 # #
� � K 
 (�� � � � BDC�# # )
� ¹E���GÃGÅ,:3ÆG¹V��ÂG��µ*. ¹h b. Å Ä ÄI¹�ÇT. ¹PÄ
�}µ�Ä Ä µ*0�¹PÄ1¹�Ã5� Ç ¹h·$&E��µ¸ÃGÅ ÄI·%¹PÄ
�"Â�ÆGÇT. ¹PÄnÇ ¹�Ã}¶®Ç ¹�Å Ã}µ¸Æ}¶®Å =�. ¹PÄ/2
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%������ � �$#h�DF¦EGF�@1�
_i¹PÄ<���}µ¸Ã5� ¹�ÆGÇrÄ��}µ¸Ç(. ¹�Ã5�h¶®¹PÄ�Ç ¹/0�Å Ä�� Ç ¹PÄD¶®¹b. µ���Â�Å @A2 � ¹!� ¹�Ç ·%¹È¶G&PÄIÅ 0�ÃG¹ÈÆGÃG¹ÈÇ(&Pµ*. Å Ä µB� Å Â�Ã'�^Â�·$��. ¹#@®¹È¹�Ã�0�. Â�=}µ¸Ã5�

� Â�ÆG�T !. µVD Â�Å Ä;. ¹PÄf·$&E��µ¸ÃGÅ ÄI·%¹PÄ8. µ¸Ç(]ÒÃ�0�&PÄ�¹#�T. ¹PÄfµ�¶Gµ*�G�rµB� Å Â�Ã}Äf¶®Æ��^Â�Ã}¶®ÆGÅ �
��ÂG��µ*.L2?xLÃ+� ÇrµW�»µ¸Å .A¶®¹<. Â�Ã�0�ÆG¹��}µ*. ¹�Å ÃG¹hµ
&#�(&<�^Â�Ã}¶®ÆGÅ �Jµ¸Æ+_+µ*="Â�ÇrµB� Â�Å Ç ¹n¶ � 1 �^Â�Æ}Ä�� Å,:3ÆG¹D´�Æ}ÄIÅ,��µ*. ¹b~ � µ�Ä�� ¹/. . ¹�Ã�0�Â'��µ*. � 44=$# I A �Bw � 5�[nÂ�Æ�="¹Pµ¸Æ ��µ*. � 1 848�# I A �Bw h 5[nÂ�Æ�="¹Pµ¸Æ
��µ*. � 1 8�2$# I � µ�Ä�� ¹/. . ¹�Ã�0�Â � 442$# I A ��� A 5*[nÂ�Æ�="¹Pµ¸Æ � 1 8 7�# I5[nÂ�Æ�="¹Pµ¸Æ
� � µ�Ä�� ¹/. . ¹�Ã�0�Â � 1 8$!$# I A ��� � 5 � µ�Ä�� ¹/. . ¹�Ã�0�Â
� [nÂ�Æ�="¹Pµ¸Æ � 4,8�# IdC+GBG A �h�"Â�ÆGÇP��µ¸Çrµ��Q�(&�Ç Å ÄI¹�Çx¶ � ÆGÃ �"Â�Å Ã5��¶®¹��ÒÆG¹�µ��^Â�Æ}Ä�� Å,:3ÆG¹d¹#�P���?]®ÄIÅ Â�. Â�0�Å,:3ÆG¹+. ¹PÄ���Ç ¹/0�Å Ä�� Ç ¹PÄ
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. µ¸Ç(]ÒÃ�0�&PÄ���In:3ÆGÅSÄI¹�Æ�. ÄLÃGÂ�Æ}Ä��^Â�Ã��^¹�Ç ÃG¹�Ã5�LÅ,�^ÅL2�a�ÃTµ��/�^Â�Çr¶tµW��¹E�V�^¹PÄDµ¸ÆG� ¹�ÆGÇrÄ/I}ÃGÂ�Æ}ÄDµ*���"¹/. Â�Ã}Än·$&E��µ¸ÃGÅ ÄI·%¹". µ¸Ç(]ÒÃ�0�&
ÆGÃG¹��^Â�Ã S 0�ÆGÇrµB� Å Â�Ã!0�. Â*�%� Å,:3ÆG¹T�}µ¸Ç%� Å,�^Æ�. Å -�Ç ¹�I���µ¸Çrµ��Q�(&�Ç Å Ä%&�¹;�}µ¸ÇO. µ<D Â�Ç ·%¹L¶®¹PÄU�^Â�Çr¶®¹PÄ^��ÂG��µ*. ¹PÄT~{. Â�Ã�0�ÆG¹�ÆGÇEI*&/�}µ¸Å Ä ÄI¹�ÆGÇQ�
µ¸Å Ã}ÄIÅh:3ÆG¹}�}µ¸Ç�. µc� ¹�Ã}ÄIÅ Â�Ã�·xÆ}Ä(�^Æ�. µ¸Å Ç ¹¨·%Å ÄI¹T¹�Ãz7�¹�ÆN2T_+µz�GÇ Â®¶®Æ��Q� Å Â�Ãu��ÂG��µ*. ¹'�ÒÆG·�µ¸Å ÃG¹TÃGÂ�ÃGX �}µB�(�GÂ�. Â�0�Å,:3ÆG¹TÄI¹
��µ¸Çrµ��Q�(&�Ç Å ÄI¹��}µ¸ÇT. � ÆG� Å . Å Ä µB� Å Â�Ã�¶®¹ V%·$&E��µ¸ÃGÅ ÄI·%¹PÄ
. µ¸Ç(]ÒÃ�0�&PÄ<>

� �m&UQSL()BM�41,3'�QS& �tÂ�Æ���Â�Å @�¶®¹<D Ç(]}>�. ¹PÄ��^Â�Çr¶®¹PÄP��ÂG��µ*. ¹PÄRÄIÂ�Ã5���^Â�ÆGÇ%� ¹PÄ/IO� Ç(-PÄ+&/�}µ¸Å Ä ÄI¹PÄ�¹#���"¹�Æ � ¹�Ã}¶®ÆG¹PÄ
~�qLÂ�. . Å ¹�Ã �#µ*. � 1 54="# �Q2O_+µ'�ÒÅ =GÇrµB� Å Â�Ã ¹PÄ��P��µ¸Çrµ��Q�(&�Ç Å Ä%&�¹P�}µ¸ÇxÆGÃG¹t¶®ÆGÇ(&�¹�¶ � Â�Æ���¹�Ç%� ÆGÇ ¹+0�. Â*�%� Å,:3ÆG¹+� Ç(-PÄ!=GÇ(-/��¹
Ç ¹/. µB� Å ��¹�·%¹�Ã5�! �. µ\�n&�Ç Å Â®¶®¹PD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�2 � ¹R·$&E��µ¸ÃGÅ ÄI·%¹+�"¹�Ç ·%¹#�È¶®¹dÇ(&Pµ*. Å ÄI¹�ÇV. ¹PÄVD Ç(&E:3ÆG¹�Ã��^¹PÄ". ¹PÄ"��. Æ}Ä
=}µ�Ä ÄI¹PÄ/2?34.+ÄI¹hÇ ¹�Ã��^Â�Ã5� Ç ¹�¹PÄ ÄI¹�Ã5� Å ¹/. . ¹�·%¹�Ã5�n¹�Ã��}µ¸Ç Â�. ¹�IÒ·�µ¸Å Ä;� Ç(-PÄ
�"¹�Æt¹�Ã\���}µ¸Ã5�T. ]ÒÇ Å,:3ÆG¹hÂG�/�^Å ¶®¹�Ã5�rµ*.L2

� �m&UQSL()BM�41,3'�QS& �b>�. ¹PÄh�^Â�Çr¶®¹PÄ<��ÂG��µ*. ¹PÄ�ÄIÂ�Ã5�h&/�}µ¸Å Ä ÄI¹PÄ�¹#�V�ÒÅ =GÇ ¹�Ã5�bÄIÆGÇ<� Â�ÆG� ¹$. ¹�ÆGÇh. Â�Ã�0�ÆG¹�ÆGÇE2A_+µd·�µ�Ä ÄI¹
�ÒÅ =GÇrµ¸Ã5� ¹�¹PÄ��xÅ ·$�"Â�Ç%�rµ¸Ã5� ¹�I\µ¸Å Ã}ÄIÅ;:3ÆG¹+. � µ¸·$��. Å � Æ}¶®¹�¶®¹�. µ\�ÒÅ =GÇrµB� Å Â�ÃN26_+µ\���}µ�ÄI¹PD ¹�Ç ·$&�¹R¹PÄ��ÈÄIÂ�Æ���¹�Ã5�!��. Æ}Ä
Å ·$�"Â�Ç%�rµ¸Ã5� ¹$:3ÆG¹b. µ����}µ�ÄI¹ÈÂ�Æ���¹�Ç%� ¹ - 2Aa�ÃM��Â�Å @'�}µ¸Ç(. &�IA�^¹%·$&E��µ¸ÃGÅ ÄI·%¹È¹PÄ��uÆG� Å . Å Ä%&$�}µ¸Çh. � �GÂ�·%·%¹�ÄIÆGÇh. � ¹�ÃGX
ÄI¹�·!=�. ¹È¶®¹ÈÄ µP� ¹PÄ ÄIÅ � ÆGÇ ¹x¹#�h�}µ¸Ç�. µ+D ¹�·%·%¹%¶Gµ¸Ã}Ä�. ¹!0�ÇrµW��¹b¶®¹%Ä µP� ¹PÄ ÄIÅ � ÆGÇ ¹�2na�Ã}��Â�Å @\���}µ¸Ã5�(&�¹�I"Å .O�^Â�Ã}Ä�� Å � ÆG¹
. ¹b·$&E��µ¸ÃGÅ ÄI·%¹!�GÇ Å Ã��^Å �}µ*.\¶®¹!. µP�GÇ Â®¶®Æ��Q� Å Â�Ã'��ÂG��µ*. ¹b¶®¹PÄ�=}µ�Ä ÄI¹PÄ/I"¶®¹PÄH=}µ¸Ç(]5� Â�Ã}ÄL¹#�h¶®¹PÄH�(&�ÃGÂ�ÇrÄL¹#�h¶®¹PÄDµ*. � Â3Ä
D{&�·%Å ÃGÅ Ã}Ä/I}µ¸Å Ã}ÄIÅN:3ÆG¹u¶®¹PÄH���}µ¸Ã5� ¹�ÆGÇrÄf¹#�����}µ¸Ã5� ¹�Æ}ÄI¹PÄJ¶®¹V�»µ¸Ç Å &#�(&PÄJ¹�Ã�0�&�Ã�&�Çrµ*.L2

� �m&UQSL()BM�41,3'�QS& �v�b>�. ¹PÄC�^Â�Çr¶®¹PÄN��ÂG��µ*. ¹PÄ+ÄIÂ�Ã5� S ÃG¹PÄ+¹#�SÃG¹8�ÒÅ =GÇ ¹�Ã5�6��. Æ}Ä^:3ÆG¹fÄIÆGÇ6. ¹PÄ ����L¶®¹8. ¹�ÆGÇC. Â�Ã�0�ÆG¹�ÆGÇEI
¶®ÆbD:µ¸Å �f¶ � ÆGÃG¹��^Â�·$�GÇ ¹PÄ ÄIÅ Â�ÃÈµ��/�^¹�Ã5� Æ�&�¹n¹�Ã5� Ç ¹T. ¹PÄ�µ¸Ç(]5�(&�ÃGÂ��6¶®¹PÄ/2B_+µh���}µ�ÄI¹nÂ�Æ���¹�Ç%� ¹J¹PÄ��O� Ç(-PÄ�Å ·$�"Â�Ç%�rµ¸Ã5� ¹�2*a�Ã
��Â�Å @+�}µ¸Ç(. &�¹�I��^¹h·$&E��µ¸ÃGÅ ÄI·%¹h�"¹�ÆG��9#� Ç ¹h¹�·$��. ÂB]�&u¶®¹<D:µ�d^Â�Ã�ÂG�/��µ�ÄIÅ Â�ÃGÃG¹/. . ¹<�}µ¸ÇT. � �GÂ�·%·%¹V�"Â�ÆGÇT&�·%¹#�%� Ç ¹b¶®¹PÄ
ÄIÂ�Ã}Ähµ¸Å 0�Æ}Ä/In�rµ¸Ã}¶®Å Äh:3ÆG¹$. µ�D ¹�·%·%¹$. � ÆG� Å . Å ÄI¹RÄIÂ�Å �h¹#@��#. Æ}ÄIÅ ��¹�·%¹�Ã5�EI&ÄIÂ�Å �u¹�Ã)µ*. � ¹�Ç Ã}µ¸Ã��^¹%µW��¹E�". ¹%·$&E��µ¸ÃGÅ ÄI·%¹
3Q2Aa�Ãc��Â�Å @}���}µ¸Ã5�(&�¹�I&Å .�¹PÄ��"�GÇ Å Ã��^Å �}µ*. ¹�·%¹�Ã5�uÆG� Å . Å Ä%&P�}µ¸ÇV. ¹PÄbµ*. � Â3Äh·�µ�Ä(�^Æ�. Å Ã}Ä/IA. ¹PÄh·%¹ 3 3�Â*X¦ÄIÂ��GÇrµ¸ÃGÂ3ÄD¹#�". ¹PÄ
ÄIÂ��GÇrµ¸ÃGÂ3Ä/2�K�µ¸Ã}ÄD¶ � µ¸ÆG� Ç ¹PÄ��^Æ�. � ÆGÇ ¹PÄ!~ 1 ÄIÅ ¹�I 1 D Ç Å,:3ÆG¹W�QIAÄIÂ�Ã�ÆG� Å . Å Ä µB� Å Â�Ã'�}µ¸Ç�. � �GÂ�·%·%¹b¹PÄ��h�^Â�ÆGÇrµ¸Ã5� ¹"�^Â�·%·%¹
·%ÂB]�¹�Ã�¶ � ¹#@G�GÇ ¹PÄ ÄIÅ Â�Ã��}µ¸Ç(. &�¹hÂ�Æ����}µ¸Ã5�(&�¹�2

� �m&UQSL()BM�41,3'�QS& �v�v��Â�Æ���Â�Å @�¶®¹bÄIÅ ��¹#�V>�. ¹PÄU�^Â�Çr¶®¹PÄ^��ÂG��µ*. ¹PÄ�ÄIÂ�Ã5� S ÃG¹PÄ/IB� Ç(-PÄO� ¹�Ã}¶®ÆG¹PÄ�¹#�8. � µ¸·$��. Å � Æ}¶®¹�¶®¹
�ÒÅ =GÇrµB� Å Â�Ã%¹PÄ��8� Ç(-PÄ�Ç(&P¶®ÆGÅ � ¹�2534."Ã � ]%µ!:3Æ}µ�ÄIÅ ·%¹�Ã5�8�}µ�Ä1¶®¹HD ¹�Ç ·%¹#� ÆGÇ ¹�2 � ¹D·$&E��µ¸ÃGÅ ÄI·%¹H�"¹�Ç ·%¹#�J¶®¹DÇ(&Pµ*. Å ÄI¹�ÇU. ¹PÄ
D Ç(&E:3ÆG¹�Ã��^¹PÄ;. ¹PÄT��. Æ}Änµ¸Å 0�Æ�tPÄ/2��

_i¹PÄ�·$&E��µ¸ÃGÅ ÄI·%¹PÄ<3L¹#�V3%3�ÄIÂ�Ã5�<� Ç(-PÄh�^Â�ÆGÇrµ¸Ã5�rÄ/I"ÆG� Å . Å Ä%&PÄu¶Gµ¸Ã}Ä��JX���¶®¹PÄh�GÇ Â®¶®Æ��Q� Å Â�Ã}Ä<��ÂG��µ*. ¹PÄ/2Z_+µ S 0�ÆGÇ ¹ A 2 h
Å . . Æ}Ä�� Ç ¹V. µ$�^Â�Ã S 0�ÆGÇrµB� Å Â�Ã�0�. Â*�%� Å,:3ÆG¹u·%Å ÄI¹h¹�Ãb7�¹�Æ¨¶Gµ¸Ã}ÄT�^¹PÄn¶®¹�ÆG@��GÇ Å Ã��^Å �}µ¸ÆG@d·$&E��µ¸ÃGÅ ÄI·%¹PÄV~ ·$3J¹#�L·$3%3%�;�}µ¸ÇnÆGÃG¹
�ÒÆG¹u¶®¹b¶®¹PÄ ÄIÆ}Än¶®Æ���. µ¸Ãt¶®¹V. µb0�. Â*�%� ¹u¹#�nÆGÃG¹V�ÒÆG¹V��¹�Ç%� Å,��µ*. ¹h¶®¹V. � &/�}µ¸Å Ä ÄI¹�ÆGÇn¶®¹PÄT�^Â�Çr¶®¹PÄ
��ÂG��µ*. ¹PÄ/2

34.i¹PÄ��DÅ ·$�"Â�Ç%�rµ¸Ã5�D¶®¹bÃGÂ*� ¹�Ç�:3ÆG¹!�^¹PÄL¶®¹�ÆG@t·$&E��µ¸ÃGÅ ÄI·%¹PÄH�^Â�Æ��ÒÇ ¹�Ã5�L¶®¹PÄH��. µ*0�¹PÄn¶®¹VD Ç(&E:3ÆG¹�Ã��^¹!:3ÆGÅiÃG¹xÄIÂ�Ã5�H�}µ�Ä
¶®Å Ä{7�Â�Å Ã5� ¹PÄJ¹#��:3Æ � Å .iÃ � ¹#@®Å Ä�� ¹u¶®Â�Ã��<�}µ�ÄJÆGÃG¹uÆGÃGÅ,:3ÆG¹<D Ç(&E:3ÆG¹�Ã��^¹<D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹h¹�ÃGX¦¶®¹PÄ ÄIÂ�Æ}ÄJ¶®¹V. µ�:3ÆG¹/. . ¹uÄI¹uÄIÅ � ÆG¹V. ¹
·$&E��µ¸ÃGÅ ÄI·%¹T3\¹#�fµ¸ÆGX¦¶®¹PÄ ÄIÆ}Ä�¶®¹T. µ�:3ÆG¹/. . ¹LÄI¹LÄIÅ � ÆG¹T. ¹n·$&E��µ¸ÃGÅ ÄI·%¹T3%3Q25_+µ S 0�ÆGÇ ¹ A 2 whÅ . . Æ}Ä�� Ç ¹T. ¹PÄ 3�Â�ÃG¹PÄCD Ç(&E:3ÆG¹�Ã5� Å ¹/. . ¹PÄ�^Â�Æ���¹�Ç%� ¹PÄ!�}µ¸Ç$. � �GÂ�·%·%¹t¹#�+. µ'D ¹�·%·%¹�¹�Ã ·$&E��µ¸ÃGÅ ÄI·%¹�3x¹#��¹�Ã ·$&E��µ¸ÃGÅ ÄI·%¹�3%3Q2Oa�ÃZ·%ÂB]�¹�ÃGÃG¹�I^. � �GÂ�·%·%¹��"¹�ÆG�
���}µ¸Ã5� ¹�Ç�¹�Ã5� Ç ¹%ÄIÅ GM~ >A@ < � "���W�D¹#�b¶®Â D ~ �� � ���W�D¹�ÃT·$&E��µ¸ÃGÅ ÄI·%¹b3D¹#�u¹�Ã5� Ç ¹È·%Å C}~�����V/���W�D¹#�b¶®Â(i}~�� X�V �"���
¹�Ã)·$&E��µ¸ÃGÅ ÄI·%¹P3%3Q2C_+µ�D ¹�·%·%¹+�"¹�ÆG�b���}µ¸Ã5� ¹�Çu¹�Ã5� Ç ¹�Ç(&vCM~�� V��/���B��¹#�È¶®Â D ~ �� �����W��¹�Ã ·$&E��µ¸ÃGÅ ÄI·%¹$3h¹#�b¹�Ã5� Ç ¹
D:µOC�~����AV ���B�J¹#��. µOi�~������JX ���B�J¹�Ã�·$&E��µ¸ÃGÅ ÄI·%¹V3%3Q2nK�µ¸Ã}ÄH. µ
3�Â�ÃG¹"�^Â�·%·xÆGÃG¹bµ¸ÆG@�¶®¹�ÆG@t·$&E��µ¸ÃGÅ ÄI·%¹PÄ"~ ÅL2 ¹�2}¹�Ã5� Ç ¹
·%Å C � Ç(&vCD¹#�f¶®Â D �QI�. ¹����}µ¸Ã5� ¹�ÆGÇ�~{�GÂ�·%·%¹LÂ�ÆbD ¹�·%·%¹W�O�"Â�ÆGÇ Çrµh�GÇ Â®¶®ÆGÅ Ç ¹L¶®¹PÄ1ÄIÂ�Ã}ÄO��Â�Å Ä%&PÄS¹�Ã�ÆG� Å . Å Ä µ¸Ã5�fÄIÂ�Å �8. � ÆGÃRÄIÂ�Å �. � µ¸ÆG� Ç ¹u¶®¹PÄJ¶®¹�ÆG@d·$&E��µ¸ÃGÅ ÄI·%¹PÄ/2�_i¹h�}µ�Ä Ä µ*0�¹�¶ � ÆGÃ�·$&E��µ¸ÃGÅ ÄI·%¹V xÆGÃ�µ¸ÆG� Ç ¹<�"¹�ÆG�L·$9�·%¹u¶®¹/��¹�ÃGÅ ÇJÆGÃtÂ�Ç ÃG¹�·%¹�Ã5�EIG 
. � ¹#@®¹�·$��. ¹b¶®Æ����}µ¸Ã5�T]�Â®¶G. &P~ � µ�Ä�� ¹/. . ¹�Ã�0�Â � 442$# �Q2

%����� b � Ki�W� FI�L@ � @d"1F�K
K�µ¸Ã}ÄH. µ$. Å �%�(&�ÇrµB� ÆGÇ ¹�I}ÆGÃG¹"0�Çrµ¸Ã}¶®¹"�^Â�ÃGD Æ}ÄIÅ Â�Ã�Ç(-/0�ÃG¹b¶G-PÄ�:3Æ � Å .\Ä � µ*0�Å ��¶®¹!:3Æ}µ*. Å S ¹�Ç��^¹PÄL·$&E��µ¸ÃGÅ ÄI·%¹PÄT. µ¸Ç(]ÒÃ�0�&PÄ/2

[nÂ�Æ�="¹Pµ¸Æ � 1 8 7"# ~ A ��� � �D¹�Ãr�GÇ(&PÄI¹�Ã5� ¹%ÆGÃG¹�Ç ¹/�ÒÆG¹P=GÅ =�. Å Â�0�Çrµ*���GÅ,:3ÆG¹!� Ç(-PÄb¶G&#�rµ¸Å . . &�¹�2 � ¹#�%� ¹+�^Â�ÃGD Æ}ÄIÅ Â�Ãr�GÇ ÂB�ÒÅ ¹�Ã5�u¶®Æ
¶G&E��µ*. µ*0�¹�:3Æ � Å .T�"¹�ÆG�+]?µW��Â�Å ÇÈ¹�Ã5� Ç ¹��^¹\:3ÆG¹�. ¹\���}µ¸Ã5� ¹�ÆGÇ%Ç ¹PÄ ÄI¹�Ã5�%¹#��¹#@G�GÇ Å ·%¹�¹#�+. µTÇ(&Pµ*. Å �(&����?]®ÄIÅ Â�. Â�0�Å,:3ÆG¹�¶®Æ
·%Â�Æ���¹�·%¹�Ã5���ÒÅ =GÇrµB� Â�Å Ç ¹x¶®¹PÄ��^Â�Çr¶®¹PÄH��ÂG��µ*. ¹PÄ/2nxLÃG¹È¶®Å Ä�� Å Ã��Q� Å Â�Ã¨¹PÄ��h PD:µ¸Å Ç ¹b¹�Ã5� Ç ¹". ¹PÄ$��G M����HK �&� G �"�*� ���"�HK �YM"�<��I
:3ÆGÅ&Ç(&PÄIÆ�. � ¹�Ã5�n¶®¹V�^Â�Ã S 0�ÆGÇrµB� Å Â�Ã}ÄU0�. Â*�%� Å,:3ÆG¹PÄJÄ%�n&E�^Å S :3ÆG¹PÄ/I®¹#�
. ¹PÄ"� ��� � �&�"� ���"� � M"���HK �HK�� �	��� �
��I�:3ÆGÅLI��^Â�·%·%¹<. ¹hÃGÂ�·

A
	 R�P*H&FIY6K L?C4T C4]4K H�� D?HNL?C4D?EGR�W?W?T K � D?C4L?E	K O&K<H&EIP	W?FIX&O&K E*X&H�WSR�FGR�W?F�&E��SH&L WSR�F�P*K H 4 ` 4 ` 1 `��� T�H&EIP�� L?C�P*H&F�� D?H6T H6E*C4L.H&EIP��?K H&L.M���R�D�� J;K �?F*R P*K C4L?EQM?H&E�O&C4FIM?H&E�J,C O(R�T H&E�H0PQL?C4L�� D?L.EI_;EIP�&Y6H��IH0P�M� R�K F"!��?K E*H(R�D�� O&C4Y6Y6H
W^C4D?FIF*R�K PGT HNT R�K E*E*H&F�O&FIC4K FIH�T HGP*H&FIY6H$#�E*K %6H0P'&4`
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mécanisme II

mécanisme I

��������>���.� ���&� � �)� �&���)� �	�HK 
��'� � ���HKF��� �����)� �	�HK � � �)� � ��� � � �2�$����� ��M������2� G M����HK �&� G �"� & ����& & !	��������� � � � ����� �'�
! ����(������ � #%$�# # 
�� ��� ���"� � � KLK ����
 � $#B���# # �*),+��&)>� � K G M����HK �&� G � &�# � �"� ������
��"� ������)� �"�
���HK�� M � ���&�$���"� ��� ���( ��� K��
� ��� � ����� � � � ��� � �HK � � � ��� � � K G M����HK �&� G ��& &�# ��� M � ���&�$��� ��� ��� � �
� �HK � � � �������( ���HK�� � ���HK�� � M�
������ �"� �



A w �������  �����	� ��
���;�@���� ����	��������� ���� �G�	��	
��

������G�>���.��� �HK �"����� M$� � � K�� �	����� �"� G �)��� KLK �"� �������� �"� �"�.� ��� � �"� G M����HK �&� G �"� & ����& &�# � ����� ���  �HG G �����.� �+� � G G �
� K ���� � �$ �HK��9M��;� &"� �����&�"� � � K � ��� ����� 
�� ��� M$� � � K ��� �RG � ���"� �HK�� � ���0� �"� 
�� �2� G M����HK �&� G �"� � � ���� K�� ���������&�"� � � �
" � ��� ���"��� �2�"� ����� � K ��� � $5
 #
. � Å Ã}¶®Å,:3ÆG¹�IiÇ(&PÄIÆ�. � ¹�Ã5�x¶®¹P. � µB7�Æ}Ä�� ¹�·%¹�Ã5�b¶®¹PÄ"��µW�ÒÅ �(&PÄh=GÆ��/��µ*. ¹PÄh¹#�bÃ}µ�Ä µ*. ¹PÄh:3ÆGÅ1ÄI¹�Ç(��¹�Ã5�b¶®¹�Ç(&PÄIÂ�Ã}µB� ¹�ÆGÇP~�[nÂ�Æ�="¹Pµ¸Æ� 1 8 7"# �Q2 1 Æ)ÄI¹�Å ÃU¶ � ÆGÃU·$9�·%¹%·$&E��µ¸ÃGÅ ÄI·%¹b. µ¸Ç(]ÒÃ�0�&�I"ÆGÃr���}µ¸Ã5� ¹�ÆGÇ<�"¹�ÆG�b¶®Â�Ã��ÈÇ ¹PÄ ÄI¹�Ã5� Å Ç<��. Æ}ÄIÅ ¹�ÆGÇrÄ�Ç ¹/0�Å Ä�� Ç ¹PÄLÇ(&PÄIÂ*X
Ã}µ¸Ã5� Å ¹/. Ä/2 1 Å Ã}ÄIÅLI^�^¹�:3ÆG¹�. � Â�Ã¬ÃGÂ�·%·%¹r�\��Â�Å @ ¶®¹��"Â�Å � Ç Å ÃG¹��)¹#�'����Â�Å @ ¶®¹��(9#� ¹��c���G¹ 3�. � �GÂ�·%·%¹��^Â�Ç Ç ¹PÄ%�"Â�Ã}¶
ÄIÅ ·$��. ¹�·%¹�Ã5�b ¨¶®¹�ÆG@)Ç ¹/0�Å Ä�� Ç ¹PÄhÇ(&PÄIÂ�Ã}µ¸Ã5� Å ¹/. Äu¶®Å Ä�� Å Ã��Q�rÄ/I6� Â�Æ}Äx¶®¹�ÆG@r�GÇ Â®¶®ÆGÅ �rÄb¹�Ã ·$&E��µ¸ÃGÅ ÄI·%¹P3P~�[nÂ�Æ�="¹Pµ¸Æ � 1 8 7�# I
� �ÒÆ�="¹�Ç Ç ¹ � 3" $# �Q2?i�µ¸Ç
�^Â�Ã5� Ç ¹�I5���G¹ 3�. µ"D ¹�·%·%¹�I?. µ��V��Â�Å @R¶®¹��"Â�Å � Ç Å ÃG¹V�+�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶�µ¸ÆR·$&E��µ¸ÃGÅ ÄI·%¹�3�¹#�
. µ��V��Â�Å @
¶®¹;�(9#� ¹��Èµ¸ÆÈ·$&E��µ¸ÃGÅ ÄI·%¹
3%3Q2 � ¹E�^Å®¹#@G��. Å,:3ÆG¹T:3Æ � ÆGÃG¹L¶G& S ÃGÅ � Å Â�Ãb�GÇ(&E�^Å ÄI¹n¶®¹
. µ<� ¹�Ç ·%Å ÃGÂ�. Â�0�Å ¹f¹#��¶®¹H�^¹T:3ÆGÅGÄ � ]bÇ(&#D{-�Ç ¹
ÄIÂ�Å �JÃ�&E�^¹PÄ Ä µ¸Å Ç ¹�2 1TS Ãt¶ � &/�ÒÅ � ¹�Ç
�^¹PÄ;�"Â3Ä ÄIÅ =�. ¹PÄ
�^Â�ÃGD Æ}ÄIÅ Â�Ã}Ä1¹#�
�"Â�ÆGÇJÅ Ã}ÄIÅ Ä�� ¹�ÇJÄIÆGÇ
. ¹�D:µ¸Å �T:3Æ � ÆGÃ�·$&E��µ¸ÃGÅ ÄI·%¹�. µ¸Ç(]ÒÃ�0�&
¶®Â�ÃGÃ�&d¹PÄ���µ�Ä ÄIÂG�^Å &� TÆGÃG¹��^Â�Ã S 0�ÆGÇrµB� Å Â�Ãc0�. Â*�%� Å,:3ÆG¹dÅ ¶®¹�Ã5� Å,:3ÆG¹����G¹ 3�. � �GÂ�·%·%¹�¹#�P���G¹ 3�. µ\D ¹�·%·%¹�ISÃGÂ�Æ}ÄÈµW��Â�Ã}Ä
���GÂ�Å ÄIÅ&¶ � ÆG� Å . Å ÄI¹�ÇH. ¹PÄ;� ¹�Ç ·%¹PÄn¶®¹+�x·$&E��µ¸ÃGÅ ÄI·%¹ GP��IC�b·$&E��µ¸ÃGÅ ÄI·%¹h3T��I6�x·$&E��µ¸ÃGÅ ÄI·%¹<3%3T�d¹#�!�x·$&E��µ¸ÃGÅ ÄI·%¹<3%3%3T�
�GÇ Â��"Â3Ä%&PÄ��}µ¸Ç � µ�Ä�� ¹/. . ¹�Ã�0�ÂM~ � 4"!$# A �BwBY�I � 442$# A ��� A �n¹#�V[nÂ�Æ�="¹Pµ¸Æ ~ � 1 8 7"# A ��� A �Q2ZfLÂ�Æ}Ä<. ¹PÄ87�Æ�0�¹�Â�Ã}Ä<��. Æ}Äh¹#@G��. Å,�^Å � ¹PÄ
¹#�J·%Â�Å Ã}Ä
 x·$9�·%¹h¶®¹<�"Â�Ç%� ¹�ÇT !�^Â�ÃGD Æ}ÄIÅ Â�Ã�:3ÆG¹h¶®¹PÄ8� ¹�Ç ·%¹PÄ
�^Â�·%·%¹$�bÇ ¹/0�Å Ä�� Ç ¹LÂ�Æ���Â�Å @R¶®¹<�"Â�Å � Ç Å ÃG¹V��I6�uÇ ¹/0�Å Ä�� Ç ¹
Â�Æ���Â�Å @�¶®¹<�(9#� ¹!��IC�xÇ ¹/0�Å Ä�� Ç ¹�Â�Æ���Â�Å @d¶®¹hD:µ¸Æ}Ä ÄI¹#����2

%������� �bK+C E®� � �DCÒF¦EGF�@1�DC)K+�1E®�GK#�a�+> � �DFIC(��K+C

_i¹H�}µ�Ä Ä µ*0�¹L¶ � ÆGÃR·$&E��µ¸ÃGÅ ÄI·%¹� uÆGÃdµ¸ÆG� Ç ¹<�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶b bÆGÃdµB7�Æ}Ä�� ¹�·%¹�Ã5�8���?]®ÄIÅ Â�. Â�0�Å,:3ÆG¹�I�¶®Â�Ã5�8. µx¶®ÆGÇ(&�¹LÃ � ¹#@?X
�#-P¶®¹��}µ�Ä;:3ÆG¹/.,:3ÆG¹PÄ;�^¹�Ã5�rµ¸Å ÃG¹PÄ1¶®¹
	 �b~�[nÂ�Æ�="¹Pµ¸Æ � 1 8 7�# �Q2?34.&Ä � µ��/�^Â�·$�}µ*0�ÃG¹L¶ � ÆGÃG¹<�"¹�Ç%� ¹�¶®¹<�^Â�Ã5� Ç���. ¹L·%Â�·%¹�Ã5�rµ¸Ã�&�¹
¶®¹b. µPD Ç(&E:3ÆG¹�Ã��^¹"D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�I"Ç(&PÄIÆ�. �rµB�h¶ � ÆGÃG¹È·%Â®¶®Å S ��µB� Å Â�Ã}=GÇ ÆG�rµ*. ¹È¶®¹b. µR·�µ�Ä ÄI¹!�ÒÅ =GÇrµ¸Ã5� ¹�2 � ¹%Ä µ¸ÆG��¹�Ã'D Ç(&#X
:3ÆG¹�Ã��^¹1¹PÄ��C�}µ¸Ç%� Å,�^Æ�. Å -�Ç ¹�·%¹�Ã5�6�"¹�Ç��^¹/�G� Å =�. ¹8. Â�ÇrÄ+¶®¹8. µH�GÇ Â®¶®Æ��Q� Å Â�Ãx¶ � ÆGÃ"0�. Å Ä Ä µ¸Ã}¶®Â"~ � µ�Ä�� ¹/. . ¹�Ã�0�Â �³µ*. � 44=$# �QIB�^Â�·%·%¹
. ¹n·%Â�Ã5� Ç ¹
. � ¹#@®¹�·$��. ¹JÅ . . Æ}Ä�� ÇrµB� Å DZ�GÇ(&E�#&P¶®¹�Ã5�H~ S 0�ÆGÇ ¹ A 2 Y5�Q2 � ¹PÄ^� Çrµ¸Ã}ÄIÅ � Å Â�Ã}ÄSÄIÂ�Ã5��µ¸Æ}¶®Å =�. ¹PÄ/I¸·�µ¸Å ÄS¹/. . ¹PÄ^�"¹�Æ���¹�Ã5�U9#� Ç ¹
Ç ¹�Ã}¶®ÆG¹PÄLÅ ·$�"¹�Ç��^¹/�G� Å =�. ¹PÄ<�}µ¸ÇDÆGÃ\� ÇrµW�»µ¸Å .6��ÂG��µ*.L2 ��� ¹PÄ���¹�Ã'�}µ¸Ç%� Å,�^Æ�. Å ¹�Ç�. ¹b��µ�ÄD¶Gµ¸Ã}Ä�. ¹b���}µ¸Ã5��. ]ÒÇ Å,:3ÆG¹bÂG�/�^Å ¶®¹�Ã5�rµ*.LI
Â��'. � �GÂ�·%Â�0�&�Ã�&�Å �(&x¶®Æ\� Å ·!=GÇ ¹!�GÇ(&/�»µ¸ÆG��ÄIÆGÇ<. � ¹�Ã}ÄI¹�·!=�. ¹È¶®¹!. µ$� ¹PÄ ÄIÅ � ÆGÇ ¹�2ni�µ¸Ç<�^Â�Ã5� Ç ¹�I"¶ � µ¸ÆG� Ç ¹PÄ��^Æ�. � ÆGÇ ¹PÄ���ÂG��µ*. ¹PÄ
Ä � µ*���GÆGÅ ¹�Ã5�^7�Æ}Ä�� ¹�·%¹�Ã5��ÄIÆGÇH�^¹PÄ;� Çrµ¸Ã}ÄIÅ � Å Â�Ã}Äf¹#�H. ¹PÄn¶G&/��¹/. Â����"¹�Ã5�!~ � µ�Ä�� ¹/. . ¹�Ã�0�Â � 442$# �Q2

K�µ¸Ã}ÄH. ¹$��µ�ÄD¶®¹!. µP� Çrµ¸Ã}ÄIÅ � Å Â�Ã�¹�Ã5� Ç ¹x·$&E��µ¸ÃGÅ ÄI·%¹"3n¹#�h3%3QIA¶®¹�ÆG@��(��&�Â�Ç Å ¹PÄ�ÄIÂ�Ã5���GÇ Â��"Â3Ä%&�¹PÄH�"Â�ÆGÇD¹#@G��. Å,:3ÆG¹�Çh�^¹
���}µ¸Ã�0�¹�·%¹�Ã5�;=GÇ ÆG�rµ*.&¶®¹h�^Â�Ã S 0�ÆGÇrµB� Å Â�ÃP0�. Â*�%� Å,:3ÆG¹�2?_+µ!��. Æ}ÄJµ¸Ã��^Å ¹�ÃGÃG¹�¹#�
��. Æ}Ä
�^Â�·%·xÆGÃ�&�·%¹�Ã5�nµ��/�^¹/�G�(&�¹��"Â3ÄI¹h:3ÆG¹
�^¹/. ÆGÅ X4�^Å3¹PÄ��C. ¹UD:µ¸Å �S¶ � ÆGÃG¹f·%Â®¶®Å S ��µB� Å Â�ÃbÄIÂ�Æ}¶Gµ¸Å ÃG¹f¶®¹8. � µ��Q� Å �ÒÅ �(&f¶®¹PÄ+·xÆ}Ä(�#. ¹PÄN. µ¸Ç(]ÒÃ�0�&PÄ&Å Ã5� Ç Å Ã}Ä%-E:3ÆG¹PÄ/I�¹�Ã!�}µ¸Ç%� Å,�^Æ�. Å ¹�Ç
ÆGÃG¹b���ÒÆG� ¹x¶®¹!. � µ��Q� Å �ÒÅ �(&x¶®Æ'��ÂG��µ*. Å ÄH:3ÆGÅSµB�%� ¹�Å Ã5��µ*. Â�ÇrÄnÆGÃG¹!. Å ·%Å � ¹!���?]®ÄIÅ Â�. Â�0�Å,:3ÆG¹b¶®¹!�^Â�Ã5� Çrµ��Q� Å Â�Ãc~�qLÅ Çrµ¸ÃGÂ � µ*.� 1 5,8�# I�eJÅ ��3�¹ � 4"5�7"# �Q2�iU. Æ}ÄLÇ(&E�^¹�·%·%¹�Ã5�EI®ÆGÃG¹V�?]?�"Â*�(��-PÄI¹bµ*. � ¹�Ç Ã}µB� Å ��¹�I?=}µ�Ä%&�¹uÄIÆGÇH. µ!�(��&�Â�Ç Å ¹u¶®¹V. µ�¶G]ÒÃ}µ¸·%Å,:3ÆG¹hÃGÂ�ÃGX



� � ������ ��� ��	���� � ���� �	�*�G�	� � � A �

. Å Ã�&Pµ¸Å Ç ¹�I��"Â3ÄI¹<:3ÆG¹<�^¹#�%� ¹�� Çrµ¸Ã}ÄIÅ � Å Â�ÃP�"¹�ÆG�nµW��Â�Å ÇU. Å ¹�ÆdÄ%�"Â�Ã5�rµ¸Ã�&�·%¹�Ã5�EIÒÄ µ¸Ã}Ä1Ä � µ��/�^Â�·$�}µ*0�ÃG¹�Ç�Ã�&E�^¹PÄ Ä µ¸Å Ç ¹�·%¹�Ã5�1¶ � ÆGÃ
µB7�Æ}Ä�� ¹�·%¹�Ã5�x¶®¹PÄb·xÆ}Ä(�#. ¹PÄV. µ¸Ç(]ÒÃ�0�&PÄh¹#�!:3Æ � ¹/. . ¹��^Â�Ç Ç ¹PÄ%�"Â�Ã}¶M tÆGÃc����&�ÃGÂ�·$-�ÃG¹d¶®¹}��=GÅ D ÆGÇ���µB� Å Â�Ãz�)¶®Æ¬Ä%]®Ä��(-�·%¹
�ÒÅ =GÇrµB� Â�Å Ç ¹+~�eJÅ ��3�¹ � µ*. � 4"5,8�# InqL¹�Ç�3�¹/. � 1 5"!"# IA|?��¹E�'� µ*. � 1  �7"# �Q2Z_i¹V� ¹�Ç ·%¹��$=GÅ D ÆGÇ���µB� Å Â�Ã}��ÄIÅ 0�ÃGÅ S ¹!:3ÆG¹". µ�Ã}µB� ÆGÇ ¹
¶®Æ�·%Â�Æ���¹�·%¹�Ã5�8�ÒÅ =GÇrµB� Â�Å Ç ¹T���}µ¸Ã�0�¹T=GÇ ÆG�rµ*. ¹�·%¹�Ã5�EIB�rµ¸Ã}¶®Å Ä8:3ÆG¹H. ¹PÄ1µB7�Æ}Ä�� ¹�·%¹�Ã5�rÄO���GÂ�Ã}µB� Â�Å Ç ¹PÄ�ÄIÂ�Ã5�U��. Æ}ÄU0�Çrµ�¶®ÆG¹/. Ä/2

%����� ' �U@1�1E®��� � K  LK ����� ���+HJBLK+�D>AK � @1�  � ��K+�1E ��� K
xLÃG¹�µ¸Æ�0�·%¹�Ã5�rµB� Å Â�ÃR¶®¹<. µVD Ç(&E:3ÆG¹�Ã��^¹TD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�¶®¹��ÒÅ =GÇrµB� Å Â�Ãd¶®¹PÄ;�^Â�Çr¶®¹PÄU��ÂG��µ*. ¹PÄ�¹PÄ��
�GÇ Å Ã��^Å �}µ*. ¹�·%¹�Ã5�;. ¹

D:µ¸Å �D¶®¹PÄnµ��Q� Å Â�Ã}ÄnÄIÆGÅ �»µ¸Ã5� ¹PÄV~�eJÅ ��3�¹�I � 4"5�7"# �<>
A 2nÆGÃG¹uµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ãt¶®¹h. µ$�GÇ ¹PÄ ÄIÅ Â�Ã�¶ � µ¸Å ÇL¶Gµ¸Ã}Ä
. ¹PÄ
�"Â�ÆG·%Â�Ã}Ä"~{�GÇ ¹PÄ ÄIÅ Â�Ã�ÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹W�QI
CG2nÆGÃG¹V�^Â�Ã5� Çrµ��Q� Å Â�Ã�¶®Æ���ÂG��µ*. Å Äh~:µ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ãt¶®¹V. µÈÇrµ¸Å ¶®¹�ÆGÇn¶®¹PÄH�^Â�Çr¶®¹PÄ;��ÂG��µ*. ¹PÄ��QI
� 2nÆGÃG¹u¶®Å ·%Å ÃÒÆG� Å Â�Ã�¶®¹V. µÈ·�µ�Ä ÄI¹h�ÒÅ =GÇrµ¸Ã5� ¹�I
D 2nÆGÃG¹u¶®Å ·%Å ÃÒÆG� Å Â�Ã�¶®¹V. µb. Â�Ã�0�ÆG¹�ÆGÇT�ÒÅ =GÇrµ¸Ã5� ¹�2
� ¹PÄÈµ��Q� Å Â�Ã}Ä!�"¹�Æ���¹�Ã5�P9#� Ç ¹d¹#)A¹E�Q� Æ�&�¹PÄ%¶®¹�D:µ�d^Â�Ãy�^Â�ÃB7�Â�Å Ã5� ¹�2^a�Ãy�}µ¸Ç%� Å,�^Æ�. Å ¹�ÇEI^. ¹PÄb�^Â�Çr¶®¹PÄ!��ÂG��µ*. ¹PÄÈÄ � Â�Æ��ÒÇ ¹�Ã5�

:3Æ}µ¸Ã}¶'. µ��GÇ ¹PÄ ÄIÅ Â�ÃTÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹x¹PÄ��bÄIÆ��n&�Ç Å ¹�ÆGÇ ¹b �ÆGÃG¹b�GÇ ¹PÄ ÄIÅ Â�ÃUÄI¹�ÆGÅ .T~�eJÅ ��3�¹ � 4"543"# �QI6:3ÆGÅ^�»µt¶G&/�"¹�Ã}¶®Ç ¹%¶®¹$. µ
Çrµ¸Å ¶®¹�ÆGÇ�¶®¹PÄ+�^Â�Çr¶®¹PÄb��ÂG��µ*. ¹PÄ/2UxLÃG¹¨µ��/�^¹�Ã5� Æ}µB� Å Â�Ã ¶®¹\. µUÇrµ¸Å ¶®¹�ÆGÇR¶®¹PÄP�^Â�Çr¶®¹PÄ�µ¸·$-�ÃG¹\ UÆGÃG¹¨µ¸Æ�0�·%¹�Ã5�rµB� Å Â�ÃZ¶®¹
. µ�D Ç(&E:3ÆG¹�Ã��^¹!D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹È¹#�V. µ��GÇ ¹PÄ ÄIÅ Â�ÃTÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹ÈÃ�&E�^¹PÄ Ä µ¸Å Ç ¹!�"Â�ÆGÇhÅ ÃGÅ � Å ¹�ÇV. µ��ÒÅ =GÇrµB� Å Â�ÃU¶®¹/�ÒÅ ¹�Ã5�V��. Æ}Ä
Å ·$�"Â�Ç%�rµ¸Ã5� ¹�2 1 Å Ã}ÄIÅLIC. µ��GÇ ¹PÄ ÄIÅ Â�Ã ÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹%¹#�!. µ�D Ç(&E:3ÆG¹�Ã��^¹PD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹RÄI¹�Ç Â�Ã5�"=GÅ ¹�Ã¬ÄIÂ�Æ���¹�Ã5�!�^Â�Ç Ç(&/. &PÄ
~�eJÅ ��3�¹'� |ÒÆGÃ}¶G="¹�Ç(0 � 4"5" $# �Q2

fLÂ�Æ}Ä%µW��Â�Ã}Ä!�ÒÆ �GÇ(&E�#&P¶®¹�·%·%¹�Ã5�P:3ÆG¹�. µUÇrµ¸Å ¶®¹�ÆGÇEIC. µM. Â�Ã�0�ÆG¹�ÆGÇ%¹#�P. � &/�}µ¸Å Ä ÄI¹�ÆGÇ%¶®¹PÄP�^Â�Çr¶®¹PÄb��ÂG��µ*. ¹PÄ!&#�rµ¸Å ¹�Ã5�
·%Â®¶®Å S &�¹PÄV�}µ¸Ç". � µ��Q� Å Â�Ãr�GÇ Å Ã��^Å �}µ*. ¹R¶®¹PÄu·xÆ}Ä(�#. ¹PÄhÅ Ã5� Ç Å Ã}Ä%-E:3ÆG¹PÄ/26KD¹RÃGÂ�·!=GÇ ¹�Æ}ÄI¹PÄhÇ ¹E���G¹�Ç����G¹PÄ�Â�Ã5�"&#�(&R¹#)A¹E�Q� Æ�&�¹PÄ
�"Â�ÆGÇD¶G&#� ¹�Ç ·%Å ÃG¹�ÇT. ¹PÄLµ��Q� Å �ÒÅ �(&PÄn·xÆ}Ä(�^Æ�. µ¸Å Ç ¹PÄJ·%Å ÄI¹PÄJ¹�Ã$7�¹�Æ�¶Gµ¸Ã}ÄT. ¹"�^Â�Ã5� Ç���. ¹h¶®¹VD Ç(&E:3ÆG¹�Ã��^¹<D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹+~{�"Â�ÆGÇ
ÆGÃG¹1Ç ¹/�ÒÆG¹f¶G&#�rµ¸Å . . &�¹�IE��Â�Å Ç6eJÅ ��3�¹ � 4"5�7"# IE�N2 A � A X\C+G��5�Q2#aU. . ¹PÄ+·%Â�Ã5� Ç ¹�Ã5�C:3ÆG¹;�^¹;�^Â�Ã5� Ç���. ¹�Ã � ¹PÄ��C�}µ�Ä+ÆGÃGÅ,:3ÆG¹�·%¹�Ã5�C. ¹UD:µ¸Å �
¶®¹". � µ��Q� Å Â�Ã¨¶ � ÆGÃ�Â�Æ¨¶®¹�ÆG@t·xÆ}Ä(�#. ¹PÄnÅ Ã5� Ç Å Ã}Ä%-E:3ÆG¹PÄ/IG·�µ¸Å ÄD¶ � ÆGÃ¨µB7�Æ}Ä�� ¹�·%¹�Ã5�<�^Â�·$��. ¹#@®¹x¶®¹PÄLµ��Q� Å �ÒÅ �(&PÄL·xÆ}Ä(�^Æ�. µ¸Å Ç ¹PÄ
. µ¸Ç(]ÒÃ�0�&PÄ/2 � ¹/. µ)¶G&/�"¹�Ã}¶ &/03µ*. ¹�·%¹�Ã5��¶®ÆZ·$&E��µ¸ÃGÅ ÄI·%¹�. µ¸Ç(]ÒÃ�0�&�·%Å Ä%¹�Ã}7�¹�Æ ~L|5��s�ÆGÅ . ] � [nÂ�Æ�="¹Pµ¸Æ �  "4$# �Q28fLÂ�Æ}Ä
µ*. . Â�Ã}ÄDÇ(&PÄIÆG·%¹�Ç<=GÇ Å -/��¹�·%¹�Ã5�h. ¹PÄhµ��Q� Å Â�Ã}ÄD·xÆ}Ä(�^Æ�. µ¸Å Ç ¹PÄD·�µB7�¹�ÆGÇ ¹PÄD·%Å ÄI¹PÄD¹�Ã�7�¹�Æ}. Â�ÇrÄ�¶ � ÆGÃG¹�µ¸Æ�0�·%¹�Ã5�rµB� Å Â�ÃT¶®¹b. µ
D Ç(&E:3ÆG¹�Ã��^¹<D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�2
k 4 QSL()BM�41,3'�QS&��M>�ÆGÃG¹�µ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã ¶®¹ >A@ ¹PÄ��P�GÇ Å Ã��^Å �}µ*. ¹�·%¹�Ã5�$. ¹�D:µ¸Å �R¶ � ÆGÃG¹�µ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã ¶®¹�. µ�GÇ ¹PÄ ÄIÅ Â�Ã�ÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹�2G_i¹hÇ���. ¹u¶®¹PÄJ·xÆ}Ä(�#. ¹PÄJÅ Ã5� Ç Å Ã}Ä%-E:3ÆG¹PÄnÄI¹�·!=�. ¹h. Å ·%Å �(&�2
k 4 QSL()BM�41,3'�QS&��!>�. ¹���ÂG��µ*. Å ÄxÄI¹��^Â�Ã5� Çrµ��Q� ¹�IC�^¹�:3ÆGÅ;�GÇ ÂB��ÂG:3ÆG¹�ÆGÃ?Çrµ��/�^Â�ÆGÇ��^Å Ä ÄI¹�·%¹�Ã5�u¹#�%ÆGÃz&/�}µ¸Å Ä ÄIÅ Ä ÄI¹#X
·%¹�Ã5�J¶®¹PÄ;�^Â�Çr¶®¹PÄU��ÂG��µ*. ¹PÄ/25_+µbÇrµ¸Å ¶®¹�ÆGÇf¶®¹PÄ;�^Â�Çr¶®¹PÄU��ÂG��µ*. ¹PÄ1µ¸Æ�0�·%¹�Ã5� ¹�25a�Ã+� Â�ÆG� ¹�. Â�0�Å,:3ÆG¹�I5. µ". Â�Ã�0�ÆG¹�ÆGÇf¶®¹PÄ
�^Â�Çr¶®¹PÄh��ÂG��µ*. ¹PÄb¶®¹/�ÒÇrµ¸Å �x¶®Å ·%Å ÃÒÆG¹�ÇEI+Â�ÇH7�Æ}Ä�� ¹�·%¹�Ã5�EI+¹/. . ¹dµ¸Æ�0�·%¹�Ã5� ¹dÄIÂ�Æ}ÄV. � ¹#)A¹#�%µ¸Ã5�rµ*0�Â�ÃGÅ Ä�� ¹�¶®¹PÄb·xÆ}Ä(�#. ¹PÄ
�^Ç Å,�^Â*XL�(�?]ÒÇ Â��6¶®Å ¹�Ã}Ä�:3ÆGÅ�ÄI¹+�^Â�Ã5� Çrµ��Q� ¹�Ã5�E2A_+µ+D Ç(&E:3ÆG¹�Ã��^¹bD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�µ¸Æ�0�·%¹�Ã5� ¹$�}µ¸Çuµ��/�^¹�Ã5� Æ}µB� Å Â�Ã)¶®¹$. µ
Çrµ¸Å ¶®¹�ÆGÇEI®µ*. Â�ÇrÄf·$9�·%¹":3ÆG¹h. ¹PÄH�^Â�Çr¶®¹PÄ;��ÂG��µ*. ¹PÄJÄ � µ*. . Â�Ã�0�¹�Ã5�E2

k 4 QSL()BM�41,3'�QS&��v�!>�µ¸Æ�·%Â�·%¹�Ã5�n¶®Æ��}µ�Ä Ä µ*0�¹L¹�Ã�·$&E��µ¸ÃGÅ ÄI·%¹<3%3QI?. � µ��Q� Å �ÒÅ �(&h·xÆ}Ä(�^Æ�. µ¸Å Ç ¹�¶®Æ���ÂG��µ*. Å Ä;���ÒÆG� ¹=GÇ ÆG�rµ*. ¹�·%¹�Ã5�<��µ¸Ç<�^¹x·xÆ}Ä(�#. ¹xµdµ*. Â�ÇrÄLµB�%� ¹�Å Ã5��ÆGÃG¹!. Å ·%Å � ¹b���?]®ÄIÅ Â�. Â�0�Å,:3ÆG¹b¶®¹xÇrµ¸Å ¶®¹�ÆGÇE2n|®µ+�}µ¸Ç%� Å,�^Å �}µB� Å Â�Ã¨µ¸Æ
·%Â�Æ���¹�·%¹�Ã5�$�ÒÅ =GÇrµB� Â�Å Ç ¹�¶®¹�. µr�^Â�Çr¶®¹�¹PÄ��%Ç(&P¶®ÆGÅ � ¹\�^Â�·$�}µ¸ÇrµB� Å ��¹�·%¹�Ã5�%µ¸Æ?·$&E��µ¸ÃGÅ ÄI·%¹�3Q2Oi�µ¸ÇP�^Â�Ã5� Ç ¹�I^. ¹PÄ
·xÆ}Ä(�#. ¹PÄ
�^Ç Å,�^Â*XL�(�?]ÒÇ Â��6¶®Å ¹�Ã}Ä8�^Â�Ã5� Å ÃÒÆG¹�Ã5�n¶®¹uÄI¹h�^Â�Ã5� Çrµ��Q� ¹�Çf¹#�n¹�Ã5� ÇrµW� ÃG¹�Ã5�JÆGÃG¹uµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã�¶®¹<. µ!� ¹�Ã}ÄIÅ Â�Ã
¶®¹PÄ<�^Â�Çr¶®¹PÄ/2na�Ã}�}µ¸Çrµ*. . -/. ¹�In. µ��^Â�·$�GÇ ¹PÄ ÄIÅ Â�Ã�¹�Ã5� Ç ¹!. ¹PÄhµ¸Ç(]5�(&�ÃGÂ��6¶®¹PÄDÄ � µ��/�^¹�Ã5� ÆG¹xÄIÂ�Æ}Ä�. � µ��Q� Å Â�ÃU¶®¹PÄD·xÆ}Ä(�#. ¹PÄ
�^Ç Å,�^Â*X¦µ¸Ç(]5�(&�ÃGÂ��6¶®Å ¹�Ã}ÄO. µB�(&�Çrµ¸ÆG@AIG�^¹h:3ÆGÅ&Å ·$��. Å,:3ÆG¹uÆGÃ�Çrµ��/�^Â�ÆGÇ��^Å Ä ÄI¹�·%¹�Ã5�f¶®¹h. µ!�}µ¸Ç%� Å ¹h�ÒÅ =GÇrµ¸Ã5� ¹�2G_ � µ¸Æ�0�·%¹�ÃGX
�rµB� Å Â�Ãt¶®¹V. µb� ¹�Ã}ÄIÅ Â�Ãt¶®¹PÄH�^Â�Çr¶®¹PÄJ¹#�H. µ%¶®Å ·%Å ÃÒÆG� Å Â�Ã¨¶®¹V. µÈ·�µ�Ä ÄI¹h�ÒÅ =GÇrµ¸Ã5� ¹V�^Â�Ã5� Ç Å =GÆG¹�Ã5�H $. � µ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã
¶®¹h. µ!D Ç(&E:3ÆG¹�Ã��^¹hD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�2

k 4 QSL()BM�41,3'�QS&��v�v�!>�. ¹PÄb�^Â�Çr¶®¹PÄV��ÂG��µ*. ¹PÄxÄIÂ�Ã5�"� Ç(-PÄV� ¹�Ã}¶®ÆG¹PÄx¹#�P�^¹#�%� ¹+� ¹�Ã}ÄIÅ Â�Ãc�"¹�ÆG�%¹�Ã��^Â�Ç ¹dÄ � µ��/�^Ç ÂB�,� Ç ¹
ÄIÂ�Æ}Äb. � µ��Q� Å Â�ÃZ¶®¹PÄ%·xÆ}Ä(�#. ¹PÄP�^Ç Å,�^Â*X¦µ¸Ç(]5�(&�ÃGÂ��6¶®Å ¹�Ã}Ä". µB�(&�Çrµ¸ÆG@A2O_ � µ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã ¶®¹\. µ}� ¹�Ã}ÄIÅ Â�ÃZ¶®¹PÄP�^Â�Çr¶®¹PÄ/I
µ¸Å Ã}ÄIÅ^:3ÆG¹b. � µ¸Æ�0�·%¹�Ã5�rµB� Å Â�ÃT¶®¹b. µ+�GÇ ¹PÄ ÄIÅ Â�ÃTÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹bÅ Ã}¶®ÆGÅ � ¹$�}µ¸Ç<. ¹ÈÇ(&#� Ç(&E�^Å Ä ÄI¹�·%¹�Ã5��¶®¹b. � Â�Æ���¹�Ç%� ÆGÇ ¹
0�. Â*�%� Å,:3ÆG¹h�"¹�Æ���¹�Ã5�Lµ*. Â�ÇrÄf¹#@G��. Å,:3ÆG¹�ÇnÆGÃG¹bµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã�¶®¹V. µ!D Ç(&E:3ÆG¹�Ã��^¹<D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�2
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|Ò¹/. Â�Ã�. ¹h·$&E��µ¸ÃGÅ ÄI·%¹h. µ¸Ç(]ÒÃ�0�&h�^Â�Ã}ÄIÅ ¶G&�Ç(&�I?. ¹h. Å ¹�Ã�¹�Ã5� Ç ¹<D Ç(&E:3ÆG¹�Ã��^¹<D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹h¹#�T�GÇ ¹PÄ ÄIÅ Â�Ã�ÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹
ÄI¹�Çrµ$&/03µ*. ¹�·%¹�Ã5�L·%Â®¶®Å S &�2�a�Ã'�}µ¸Ç%� Å,�^Æ�. Å ¹�ÇEI�. ¹b·$&E��µ¸ÃGÅ ÄI·%¹V3LÄI¹h� Çrµ�¶®ÆGÅ ���}µ¸Ç�¶®¹PÄH�»µ¸Ç Å µB� Å Â�Ã}Än¶®¹"D Ç(&E:3ÆG¹�Ã��^¹hD Â�Ã}¶GµBX
·%¹�Ã5�rµ*. ¹f¹�Ã"D Â�Ã��Q� Å Â�Ãx¶®¹;. µ��GÇ ¹PÄ ÄIÅ Â�ÃxÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹1¶®¹;. � Â�Çr¶®Ç ¹f¶®¹��; �� ����� ��	 � t��Z¶Gµ¸Ã}Ä6. ¹;=}µ�Ä\¶®¹;. µH� ¹PÄ ÄIÅ � ÆGÇ ¹
¹#�
� �������� ��	 � t���¶Gµ¸Ã}Äh. ¹P�}µ¸ÆG�x¶®¹P. µ�� ¹PÄ ÄIÅ � ÆGÇ ¹�IA�rµ¸Ã}¶®Å ÄV:3ÆG¹P. ¹PÄV�»µ¸Ç Å µB� Å Â�Ã}Äu¶®¹$D Ç(&E:3ÆG¹�Ã��^¹bD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹
ÄIÂ�Ã5�T��. ÆG���*�D¶®¹V. � Â�Çr¶®Ç ¹h¶®¹ �b �� X ����� ��	 � t���¹�Ãt·$&E��µ¸ÃGÅ ÄI·%¹h3%3h~�eJÅ ��3�¹ � 4"5"4$# �Q2
���� � vfY\w�a�	��n_ �fq�st�^aucS]hY\abj cS�n_

I LO0�712;K1&('PK1,/*-&()+0�&('TK�� 2 �8'�&O* ��M�0�,3254 K1? QS25?��5&(QS&(4:0 �;,��1*-M�0�25,/*-&UK1&('�)B2W*-K1&(' �52;)BM�<3&('
� Â�·%·%¹�Ã5��¹#@G��. Â�Ç ¹�ÇP�^¹#�dµ*���}µ¸Ç ¹�Å .
��ÂG��µ*.
� Ç(-PÄ�ÄI¹E�^Ç ¹#�P�}µ¸Ç��^¹�:3Æ � Å Ã}µ��/�^¹PÄ ÄIÅ =�. ¹G9�iSÂ�Æ}Ä Ä%&��}µ¸ÇP. µr�^ÆGÇ Å Â3ÄIÅ �(&�IO. ¹

���}µ¸Ã5� ¹�ÆGÇh¹#�"�GÇ Â*D ¹PÄ ÄI¹�ÆGÇu¶®¹P���}µ¸Ã5�b´¨µ¸ÃÒÆG¹/.8shµ¸Ç��^Å µdÇ(&�Æ}Ä ÄIÅ �" �Â�=}ÄI¹�Ç(��¹�Ç<. ¹PÄV�^Â�Çr¶®¹PÄh��ÂG��µ*. ¹PÄh �. � µ¸Å ¶®¹�¶ � ÆGÃr�"¹#� Å �
·%Å Ç Â�Å Ç6��. µ��#&1µ¸Æ"="Â�ÆG��¶ � ÆGÃG¹U� Å 0�¹<~�Jf¹/�GÃ�`�¹ � 1(="# I A wBwBG�IWshµ¸Ç��^Å µ � =�7"# I A wBw D �Q2 ��� ¹PÄ��C. � µW��-�ÃG¹�·%¹�Ã5�\¶®¹8. µT. µ¸Ç(]ÒÃ�0�Â3Ä(�^Â��GÅ ¹
:3ÆGÅLI1¶®¹ A w D i} UÃGÂ3Ä<7�Â�ÆGÇrÄ/IO�»µM&/��Â�. ÆG¹�Ç%¹#�dÄI¹\�^Â�·$��. ¹#@®Å S ¹�ÇE2 1 �Q� ÆG¹/. . ¹�·%¹�Ã5�EI�ÆGÃG¹�·xÆ�. � Å � Æ}¶®¹¨¶®¹�·$&#�(�GÂ®¶®¹PÄR¶®¹
�ÒÅ ÄIÆ}µ*. Å Ä µB� Å Â�Ã¨¶®Å Ç ¹E�Q� ¹ÈÄI¹ÈÄIÂ�Ã5��·%Å ÄI¹PÄD¹�Ã}��. µ��^¹�2naU. . ¹PÄ<�"¹�Ç ·%¹#�%� ¹�Ã5�u¶®¹xÃGÂ�Æ}ÄDÇ ¹�Ã}ÄI¹�Å 0�ÃG¹�ÇH� Ç(-PÄ��GÇ(&E�^Å ÄI¹�·%¹�Ã5�hÄIÆGÇ<. ¹
�^Â�·$�"Â�Ç%� ¹�·%¹�Ã5�T�ÒÅ =GÇrµB� Â�Å Ç ¹h¶®¹PÄT�^Â�Çr¶®¹PÄ
��ÂG��µ*. ¹PÄh~�JJµ*`�¹�Ã � kDÇ(. Å `�Â*) � 1 8�# I � �GÅ . ¶®¹�ÇrÄ � 4" $# �<>
<3M�*v9;41=525'�)B2W.8,3&�'E0E*-2 �m25'�)B2W.8,3>@?1&�>nÄIÆGÇ!. ¹+�GÇ Å Ã��^Å �"¹d¶®¹+. µ¨Ä�� Ç Â�="Â3Ä(�^Â��GÅ ¹�IN�^¹#�%� ¹R·$&#�(�GÂ®¶®¹��"¹�Ç ·%¹#�È¶®¹RÇrµBX
. ¹�Ã5� Å Ç;�ÒÅ ÄIÆG¹/. . ¹�·%¹�Ã5�
. ¹D·%Â�Æ���¹�·%¹�Ã5�;�ÒÅ =GÇrµB� Â�Å Ç ¹D¶®¹PÄ
�^Â�Çr¶®¹PÄU��ÂG��µ*. ¹PÄ1¹�Ã+. ¹PÄ;&E�#. µ¸Å Çrµ¸Ã5�f¶®¹�D:µ�d^Â�Ãd¶®Å Ä(�^Â�Ã5� Å ÃÒÆG¹
 ÈÆGÃG¹V�n&�Ç Å Â®¶®¹h�GÇ ÂG���G¹u¶®¹V. µb�n&�Ç Å Â®¶®¹hD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹u¶®¹V�ÒÅ =GÇrµB� Å Â�ÃN2nkDÃ��"¹�ÆG��µ¸Å Ã}ÄIÅ&Ç ¹E�^Â�Ã}Ä�� Ç ÆGÅ Ç ¹�ÆGÃ\�#]G�#. ¹
0�. Â*�%� Å,:3ÆG¹P ��}µ¸Ç%� Å Çb¶ � Å ·�µ*0�¹PÄh�GÇ Å ÄI¹PÄuÄIÆGÇ"��. Æ}ÄIÅ ¹�ÆGÇrÄV�#]G�#. ¹PÄ"�^Â�Ã}Ä%&E�^ÆG� Å D:ÄV �¶®¹PÄuÅ Ã}Ä��rµ¸Ã5�rÄu¶G&E��µ*. &PÄb¶ � ÆGÃr�"¹�Æ
��. Æ}ÄV~ Â�Æt·%Â�Å Ã}Ä��f¶ � ÆGÃG¹V�n&�Ç Å Â®¶®¹b¶®Æ\�#]G�#. ¹�2

)B,341L(QSM�0�25=W*-M�.871,3&�� �;,/0�&('�'�& 412W*-QSM�<3&�&O0T?1</0E*-M�R *-M�.8,3K1&'>T. µ 0�. Â*�%� ¹ ¹PÄ��'&E�#. µ¸Å Ç(&�¹)¹�Ã �^Â�Ã5� Å ÃÒÆ�¹#�U¶®¹PÄ
Å ·�µ*0�¹PÄ�ÄIÂ�Ã5��¹�ÃGÇ ¹/0�Å Ä�� Ç(&�¹PÄP M. � µ¸Å ¶®¹¨¶ � ÆGÃG¹}��µ¸·$&�Çrµ'� Â�ÆGÇ Ã}µ¸Ã5�� r. µM�ÒÅ � ¹PÄ ÄI¹¨¶®¹���r ��X)Å ·�µ*0�¹PÄ$�}µ¸ÇRÄI¹#X
�^Â�Ã}¶®¹P~��^Å Ã�&�·�µB� Â�0�Çrµ*���GÅ ¹< b�ÒÅ � ¹PÄ ÄI¹hÃGÂ�Ç ·�µ*. ¹W�Q2 1 ÆGÃG¹<D Ç(&E:3ÆG¹�Ã��^¹<D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹u¶®¹�� XJXTp���IG�^¹/. µ%ÄIÅ 0�ÃGÅ S ¹
:3Æ � ÆGÃc�#. Å,����&R¶®¹P. µ�0�. Â*�%� ¹�¹PÄ��"�GÇ Å Äh� Â�Æ}ÄV. ¹PÄ V\ ��#]G�#. ¹PÄV0�. Â*�%� Å,:3ÆG¹PÄ/2 � ¹#�%� ¹R·$&#�(�GÂ®¶®¹P�"¹�Ç ·%¹#�È¶®Â�Ã���¶®¹
S . ·%¹�Çh. ¹%·%Â�Æ���¹�·%¹�Ã5�h0�. Â*�%� Å,:3ÆG¹�I&·�µ¸Å Ä�¹/. . ¹%ÃG¹$�"¹�Ç ·%¹#�V�}µ�Äu¶ � µ*���GÇ(&/�G¹�Ã}¶®¹�Ç<. ¹PÄu¶G&#�rµ¸Å . Äu¶ � ÆGÃr�#]G�#. ¹$0�. Â*�%X
� Å,:3ÆG¹�2&´�Å ÄI¹�µ¸Æ}�"Â�Å Ã5�bµ¸Æ
	 ����� � ��� � �� �HK � ��� (������)� ��� �	�"� � 4"5$# ¹�Ã A �Oi h I�. µ��^Å Ã�&�·�µB� Â�0�Çrµ*���GÅ ¹bÆ�. � ÇrµBX6Çrµ*�GÅ ¶®¹�"¹�Ç ·%¹#�L¶ � ¹�ÃGÇ ¹/0�Å Ä�� Ç ¹�Çn¶®¹PÄJÅ ·�µ*0�¹PÄJ¶®¹h. µb0�. Â*�%� ¹V %¶®¹PÄ
�ÒÅ � ¹PÄ ÄI¹PÄJÃG¹#�%� ¹�·%¹�Ã5�H��. Æ}Ä
&/. ¹/��&�¹PÄ/I®¶®¹ VYXJXJX! �� XJXJXJX
Å ·�µ*0�¹PÄT�}µ¸ÇDÄI¹E�^Â�Ã}¶®¹�In�^¹!:3ÆGÅND Â�ÆGÇ ÃGÅ ��¶®¹ VYXP � XJX%Å ·�µ*0�¹PÄT�}µ¸Ç��#]G�#. ¹"0�. Â*�%� Å,:3ÆG¹"�"Â�ÆGÇDÆGÃG¹VD Ç(&E:3ÆG¹�Ã��^¹VD Â�ÃGX
¶Gµ¸·%¹�Ã5�rµ*. ¹x¶®¹ � XJXPp���2 � ¹#�%� ¹x·$&#�(�GÂ®¶®¹�IZ=GÅ ¹�Ã}:3Æ � µ��Q� ÆG¹/. . ¹�·%¹�Ã5��¹�Ã��^Â�Ç ¹V� Ç(-PÄH. Â�ÆGÇr¶®¹b Rµ*����. Å,:3ÆG¹�Ç�¹#��� Ç(-PÄ
�^Â��G� ¹�Æ}ÄI¹�In�"¹�Ç ·%¹#�u¶®¹b�ÒÅ ÄIÆ}µ*. Å ÄI¹�Çh¶®¹PÄ�¶G&#�rµ¸Å . Äh¶®ÆT·%Â�Æ���¹�·%¹�Ã5�<0�. Â*�%� Å,:3ÆG¹$:3ÆGÅ^�}µ�Ä ÄI¹�Çrµ¸Å ¹�Ã5�DÅ Ã}µ*�"¹�Ç�d^Æ}Ä�µW��¹E�
¶®¹PÄ�·$&#�(�GÂ®¶®¹PÄh��. Æ}ÄuÄIÅ ·$��. ¹PÄ�¹#�V��. Æ}ÄV�#. µ�Ä ÄIÅ,:3ÆG¹PÄ/IA�^Â�·%·%¹b. ¹PÄ<����&�ÃGÂ�·$-�ÃG¹PÄuµ*�n&�Ç Å Â®¶®Å,:3ÆG¹PÄb~ ¹�Ãr�}µ¸Ç%� Å,�^Æ�. Å ¹�Ç
. ¹PÄ;� Çrµ¸Ã}ÄIÅ � Â�Å Ç ¹PÄ��Q2

�;,3K1L(2��@9;QS25=W*-M�.871,3&�>H�^¹#�%� ¹b·$&#�(�GÂ®¶®¹bÇ ¹�Ã}ÄI¹�Å 0�ÃG¹uÄIÆGÇ�. ¹u·%Â�Æ���¹�·%¹�Ã5�D¶ � ÆGÃ\�"Â�Å Ã5���}µ¸Ç%� Å,�^Æ�. Å ¹�ÇD¶®¹". µ$0�. Â*�%� ¹
µ¸Æ��^Â�ÆGÇrÄn¶®Æ�� ¹�·$�}Ä/2�aO@G��. Â�Å �rµ¸Ã5�H. ¹PÄT�GÇ Â��GÇ Å &#�(&PÄn¶ � µ��+���}µ*0�¹<�}µ¸ÇT. Å 0�ÃG¹PÄT�GÂ�Ç Å 3�Â�Ã5�rµ*. ¹PÄJ¶ � ÆGÃ\&E�^Çrµ¸Ãt¶®¹h�(&/. &#X
�ÒÅ ÄIÅ Â�ÃNI"¹/. . ¹$�"¹�Ç ·%¹#�EIZ�}µ¸ÇuÄ%&/. ¹E�Q� Å Â�ÃU¶ � ÆGÃG¹ÈÆGÃGÅ,:3ÆG¹$. Å 0�ÃG¹%¶®ÆM��. µ¸ÃU¶®¹b. µ�0�. Â*�%� ¹�I&¶ � µ��/�^Ç ÂB�,� Ç ¹!. µ��ÒÅ � ¹PÄ ÄI¹%¶®¹
�ÒÅ ÄIÆ}µ*. Å Ä µB� Å Â�Ãb¶®Æx·%Â�Æ���¹�·%¹�Ã5�S¶®¹;�^¹#�%� ¹;. Å 0�ÃG¹�2BxLÃG¹
��µ¸·$&�ÇrµLÄ��rµ¸Ã}¶Gµ¸Çr¶AIE:3ÆGÅÒ¹�ÃGÇ ¹/0�Å Ä�� Ç ¹ ��XLÅ ·�µ*0�¹PÄN0�. Â*�%� Å,:3ÆG¹PÄ
�}µ¸Ç1ÄI¹E�^Â�Ã}¶®¹�I��"¹�ÆG�Jµ*. Â�ÇrÄ�¹�ÃGÇ ¹/0�Å Ä�� Ç ¹�Ç8:3ÆG¹/.,:3ÆG¹PÄ�JXJXJX<. Å 0�ÃG¹PÄU�}µ¸ÇfÄI¹E�^Â�Ã}¶®¹�I5�^¹�:3ÆGÅn�"¹�Ç ·%¹#�EI? >A@ < � XJXPp���I
¶®¹P�ÒÅ ÄIÆ}µ*. Å ÄI¹�ÇEIN �ÆGÃc�"Â�Å Ã5�x¶®Â�ÃGÃ�&d¶®¹P. µ\0�. Â*�%� ¹�I�JXtÅ Ã}Ä��rµ¸Ã5�rÄb¶ � ÆGÃ ·$9�·%¹��#]G�#. ¹P0�. Â*�%� Å,:3ÆG¹�2C|ÒÅ;�^¹#�%� ¹R·$&#X
�(�GÂ®¶®¹V�"¹�Ç ·%¹#�H. � Â�=}ÄI¹�Ç(�»µB� Å Â�Ã� È·%Â�Å Ã}¶®Ç ¹"�^Â��G�D¶®¹PÄnµ*�n&�Ç Å Â®¶®Å,�^Å �(&PÄ/IG¹/. . ¹u¹PÄ��H. Å ·%Å �(&�¹V�}µ¸ÇT. µ$�"¹�Ç%� ¹b¶®¹V. µ$�ÒÆG¹
¶ � ¹�Ã}ÄI¹�·!=�. ¹u¶®¹V. µb0�. Â*�%� ¹�2

iSÂ�ÆGÇV� Â�ÆG� ¹PÄ!�^¹PÄb·$&#�(�GÂ®¶®¹PÄ/I+ÆGÃG¹dÄIÂ�ÆGÇ��^¹P. ÆG·%Å ÃG¹�Æ}ÄI¹+&E�#. µ¸Å Ç ¹P. ¹PÄ!�^Â�Çr¶®¹PÄV��ÂG��µ*. ¹PÄh�}µ¸Ç". ¹d¶®¹PÄ ÄIÆ}Ä/I\µ¸Æ ·%ÂB]�¹�Ã
¶ � ÆGÃÈ·%Å Ç Â�Å ÇC. µ¸Ç(]ÒÃ�0�&�~:ÄIÂ�ÆGÇ��^¹8. ÆG·%Å ÃG¹�Æ}ÄI¹J¹#@?� ¹�Ç ÃG¹W�QI»¶ � ÆGÃx¹�Ã}¶®Â3Ä(�^Â��"¹1Ç Å 0�Å ¶®¹h~ ¹�Ã}¶®Â3Ä(�^Â��GÅ ¹W�&Â�ÆÈÄIÂ�Æ���. ¹h~ S =GÇ Â3Ä(�^Â��GÅ ¹�I
Å Ã5� Ç Â®¶®Æ��Q� Å Â�Ã!�}µ¸Ç^. ¹PÄ^��µW�ÒÅ �(&PÄ\Ã}µ�Ä µ*. ¹PÄ��U~:ÄIÂ�ÆGÇ��^¹;. ÆG·%Å ÃG¹�Æ}ÄI¹fÅ Ã5� ¹�Ç ÃG¹�IB��&/�GÅ,�^Æ�. &�¹;�}µ¸Ç S =GÇ ¹JÂ��G� Å,:3ÆG¹W�Q2 1 �Q� ÆG¹/. . ¹�·%¹�Ã5�EI
. µ S =GÇ Â3Ä(�^Â��GÅ ¹x¹PÄ��V. µ�ÄI¹�Æ�. ¹%·$&#�(�GÂ®¶®¹�¶®¹b�ÒÅ ÄIÆ}µ*. Å Ä µB� Å Â�ÃU¶®Å Ç ¹E�Q� ¹$:3ÆGÅO�GÆGÅ Ä ÄI¹%Ä � µ*����. Å,:3ÆG¹�ÇV +� Â�ÆG� ¹bD Â�Ç ·%¹%¶®¹$�GÇ Â*X
¶®Æ��Q� Å Â�Ã'��ÂG��µ*. ¹�I�. ¹PÄDµ¸ÆG� Ç ¹PÄL·$&#�(�GÂ®¶®¹PÄLÃG¹!�"¹�Ç ·%¹#�%�rµ¸Ã5�h:3ÆG¹". µP�GÇ Â®¶®Æ��Q� Å Â�Ã¨¶®¹b�^¹�Ç%�rµ¸Å ÃG¹PÄT��ÂB]�¹/. . ¹PÄ/IG¹�Ã¨Çrµ¸Å ÄIÂ�Ã�¶®¹
. � Å Ã5� Ç Â®¶®Æ��Q� Å Â�Ã�¶ � ÆGÃG¹�� Å 0�¹�Ç Å 0�Å ¶®¹�¶Gµ¸Ã}Ä;. µ"�}µ¸Ç%� Å ¹hÄIÆ��n&�Ç Å ¹�ÆGÇ ¹�¶®Æ����}µ¸Ç(]ÒÃG@A2 � ¹PÄ1·$&#�(�GÂ®¶®¹PÄ;�"¹�Ç ·%¹#�%� ¹�Ã5�T. µ!�ÒÅ ÄIÆ}µBX
. Å Ä µB� Å Â�Ã%¶®Æ%·%Â�Æ���¹�·%¹�Ã5�1¶®¹PÄO�^Â�Çr¶®¹PÄ^��ÂG��µ*. ¹PÄS¶Gµ¸Ã}Ä�ÆGÃ$��. µ¸Ã$�GÂ�Ç Å 3�Â�Ã5�rµ*.A~ D ¹�Ç ·%¹#� ÆGÇ ¹n¹#��Â�Æ���¹�Ç%� ÆGÇ ¹JÄIÆGÇO. µh. Â�Ã�0�ÆG¹�ÆGÇ
¶®¹PÄH�^Â�Çr¶®¹PÄ��Q2�_i¹u·%Â�Æ���¹�·%¹�Ã5�T��¹�Ç%� Å,��µ*.i¶®¹PÄT�^Â�Çr¶®¹PÄ
��ÂG��µ*. ¹PÄh~ D ¹�Ç ·%¹#� ÆGÇ ¹u¹#�DÂ�Æ���¹�Ç%� ÆGÇ ¹hÄIÆGÇT. � &/�}µ¸Å Ä ÄI¹�ÆGÇQ�8�"¹�ÆG��9#� Ç ¹
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�ÒÅ ÄIÆ}µ*. Å Ä%&V b. � µ¸Å ¶®¹u¶®¹V. µÈÇrµ�¶®Å Â�0�Çrµ*���GÅ ¹��}µ¸ÇnÇrµW]�Â�Ã}Ä���¹#�D¶®¹h. � Å ·�µ*0�¹�Ç Å ¹h�}µ¸ÇnÇ(&PÄIÂ�Ã}µ¸Ã��^¹D·�µ*0�Ã�&#� Å,:3ÆG¹�2
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_+µ!0�. Â*�%� Â�0�Çrµ*���GÅ ¹��"¹�ÆG�H9#� Ç ¹�Â��G� Å,:3ÆG¹P~{���GÂ*� Â�0�. Â*�%� Â�0�Çrµ*���GÅ ¹W��Â�Æ�&/. ¹E�Q� Ç Å,:3ÆG¹$~{&/. ¹E�Q� Ç Â�0�. Â*�%� Â�0�Çrµ*���GÅ ¹W�Q2?K�µ¸Ã}Ä
. ¹
��µ�Äh¶®¹b. µ����GÂ*� Â�0�. Â*�%� Â�0�Çrµ*���GÅ ¹�I}ÆGÃG¹�ÄIÂ�ÆGÇ��^¹!. ÆG·%Å ÃG¹�Æ}ÄI¹%¹PÄ��uµ*����. Å,:3Æ�&�¹$ �. � ¹#@?�(&�Ç Å ¹�ÆGÇEI&ÄIÆGÇh. ¹$�^Â�ÆT¹#�u¹�ÃGX¦¶®¹PÄ ÄIÂ�Æ}Ä
¶®¹V. µ$0�. Â*�%� ¹�IG¹#�LÆGÃ'��µ*�G� ¹�ÆGÇT���GÂ*� Â3ÄI¹�Ã}ÄIÅ =�. ¹V��. µ��#&V $. � Å Ã5�(&�Ç Å ¹�ÆGÇL¶®Æ'�^Â�Ã}¶®ÆGÅ �H��ÂG��µ*.LI®¹�Ã��}µ¸ÆG��¶®Æ�. µ¸Ç(]ÒÃG@AI®·%¹PÄIÆGÇ ¹
. � Å Ã5� ¹�Ã}ÄIÅ �(&�. ÆG·%Å ÃG¹�Æ}ÄI¹�:3ÆGÅ;� ÇrµW��¹�ÇrÄI¹P. µ'0�. Â*�%� ¹�µ¸Æ �^Â�ÆGÇrÄx¶®¹�. µ'���GÂ�Ã}µB� Å Â�ÃN2O_i¹�ÄIÅ 0�Ã}µ*.Jµ¸Å Ã}ÄIÅfÂ�=G� ¹�ÃÒÆy�"¹�ÆG�$9#� Ç ¹
0�&�Ã�&�Çrµ*. ¹�·%¹�Ã5�+Ç ¹/. Å &8 H. � µ¸Å Ç ¹U0�. Â*�%� Å,:3ÆG¹�2 � ¹#�%� ¹f·$&#�(�GÂ®¶®¹1¹PÄ��6D:µ��^Å . ¹; n·%¹#�%� Ç ¹1¹�ÃbÂÒ¹�Æ��ÒÇ ¹�I�·�µ¸Å Ä+¹/. . ¹1¹PÄ��\Ç ¹/. µB� Å ��¹�·%¹�Ã5�
Å Ã?�»µ�ÄIÅ ��¹�In�^Â�·%·%¹!� Â�ÆG� ¹PÄ�. ¹PÄD·$&#�(�GÂ®¶®¹PÄh:3ÆGÅSÃ�&E�^¹PÄ ÄIÅ � ¹�Ã5�<. � Å Ã5� Ç Â®¶®Æ��Q� Å Â�ÃT¶ � ÆGÃM��µ*�G� ¹�ÆGÇh¶Gµ¸Ã}Ä�. µ���µW�ÒÅ �(&!=GÆ��/��µ*. ¹�2
K�µ¸Ã}ÄU. ¹���µ�Ä1¶®¹H. � &/. ¹E�Q� Ç Â�0�. Â*�%� Â�0�Çrµ*���GÅ ¹�I¸¶®¹�ÆG@$&/. ¹E�Q� Ç Â®¶®¹PÄ1µ*����. Å,:3Æ�&PÄ�ÄIÆGÇ8. ¹��^Â�ÆRµ¸Æ�ÃGÅ ��¹Pµ¸ÆR¶®¹H. µV0�. Â*�%� ¹D¶G&/. Å �ÒÇ ¹�Ã5�
ÆGÃ �^Â�ÆGÇrµ¸Ã5��¶®¹MD:µ¸Å =�. ¹UÅ Ã5� ¹�Ã}ÄIÅ �(&U¹#��·%¹PÄIÆGÇ ¹�Ã5��. ¹PÄ��»µ¸Ç Å µB� Å Â�Ã}Ä�¶ � Å ·$�n&P¶Gµ¸Ã��^¹)¹�Ã�0�¹�Ã}¶®Ç(&�¹PÄ��}µ¸Ç�. ¹U·%Â�Æ���¹�·%¹�Ã5�
�ÒÅ =GÇrµB� Â�Å Ç ¹x¶®¹PÄh�^Â�Çr¶®¹PÄ���ÂG��µ*. ¹PÄ/2ne+Ç(-PÄ�ÄIÅ ·$��. ¹$ d·%¹#�%� Ç ¹È¹�ÃTÂÒ¹�Æ��ÒÇ ¹�IZ�^¹#�%� ¹È·$&#�(�GÂ®¶®¹È¹PÄ��hÃGÂ�ÃGX6Å Ã?�»µ�ÄIÅ ��¹�I��"Â�Ç%�rµ*=�. ¹
¹#�H�"¹�Æ\�^Â��G� ¹�Æ}ÄI¹�2�fLÂ�Æ}Ä
]dÇ ¹/�ÒÅ ¹�Ã}¶®Ç Â�Ã}Ä8� Ç(-PÄJ¹�Ãt¶G&#�rµ¸Å .+¶Gµ¸Ã}Ä
. ¹"���}µ*�GÅ � Ç ¹ iG2
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_+µh·%¹PÄIÆGÇ ¹L¶®ÆR¶G&/=GÅ �fÄ � ¹#)A¹E�Q� ÆG¹L¹�ÃRÄIÂ�Ç%� Å ¹L¶®¹PÄU. -/�ÒÇ ¹PÄ/I*0�Ç$%��^¹T hÆGÃ�·�µ�Ä(:3ÆG¹Lµ*����. Å,:3Æ�&DÄIÆGÇU. ¹H�ÒÅ Ä µ*0�¹�IB. ¹L·�µ�Ä(:3ÆG¹

¶®¹\[nÂ*�(�G¹�Ã?="¹�Ç(0 ~�[nÂ*�(�G¹�Ã?="¹�Ç(0 � 1 8$5$# I A � hB� �Q2^_+µT·%¹PÄIÆGÇ ¹t¶®¹��GÇ ¹PÄ ÄIÅ Â�Ãz�"¹�ÆG�dÄ � ¹#)A¹E�Q� ÆG¹�ÇP M. � µ¸Å ¶®¹t¶ � ÆGÃ ��µ*�G� ¹�ÆGÇ
~ ·%Å,�^Ç Â����GÂ�ÃG¹b¶®¹"�GÇ ¹PÄ ÄIÅ Â�Ãn�;��. µ��#&u¹�Ã¨ÄIÂ�Ç%� Å ¹b¶®¹PÄH. -/�ÒÇ ¹PÄ"~:ÄIÅ 0�Ã}µ*.+µ��^Â�Æ}Ä�� Å,:3ÆG¹W�QI� $. � Å Ã5�(&�Ç Å ¹�ÆGÇ�¶®¹". µP��µW�ÒÅ �(&V=GÆ��/��µ*. ¹
~{�GÇ ¹PÄ ÄIÅ Â�Ã?Å Ã5� ÇrµBX6Â�Çrµ*. ¹W�hÂ�Æ ¹�ÃGX¦¶®¹PÄ ÄIÂ�Æ}ÄÈ¶®¹PÄP�^Â�Çr¶®¹PÄ!��ÂG��µ*. ¹PÄ�~{�GÇ ¹PÄ ÄIÅ Â�Ã?ÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹�IS·%¹PÄIÆGÇ(&�¹��}µ¸Ç$�"Â�Ã��Q� Å Â�Ã
� Çrµ�����&Pµ*. ¹W�Q2

K�µ¸Ã}Ä
. ¹V��µ�Än¶®¹PÄJ·%¹PÄIÆGÇ ¹PÄJ¹#@?� ÇrµBX6Â�Çrµ*. ¹PÄ/I�. ¹bÄIÅ 0�Ã}µ*.AÂ�=G� ¹�ÃÒÆtÇ ¹�Ã}ÄI¹�Å 0�ÃG¹hÄIÆGÇT. ¹PÄ
�GÇ Â��GÇ Å &#�(&PÄJµ��^Â�Æ}Ä�� Å,:3ÆG¹PÄJ¶®Æ�ÄIÂ�Ã
&�·%Å Ä<~ Å Ã5� ¹�Ã}ÄIÅ �(&�I�D Ç(&E:3ÆG¹�Ã��^¹TD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�I5�^Â�Ã5� ¹�ÃÒÆRÄ%�"¹E�Q� Çrµ*. �Q2534.n�"¹�Ç ·%¹#�8&/03µ*. ¹�·%¹�Ã5�f¶ � ¹PÄ�� Å ·%¹�Ç;. � Â�Ã}¶®¹D¶®¹�¶G&/=GÅ �
0�. Â*�%� Å,:3ÆG¹
�}µ¸Ç�µ*����. Å,��µB� Å Â�Ã�¶®¹;� ¹E���GÃGÅ,:3ÆG¹PÄ�¶®¹ S . � Çrµ*0�¹
�"¹�Ç ·%¹#�%�rµ¸Ã5�1¶ � µ¸ÃGÃÒÆ�. ¹�ÇH~ Â�Æ$ u¶G&#D:µ¸ÆG�1¶ � µB�%�(&�ÃÒÆG¹�ÇQ�C. ¹PÄS¹#)A¹#�rÄ
¶®Æ\�^Â�Ã}¶®ÆGÅ �H��ÂG��µ*.L2GfLÂ�Æ}ÄJÇ ¹/�ÒÅ ¹�Ã}¶®Ç Â�Ã}Äf¹�Ã�¶G&#�rµ¸Å .+ÄIÆGÇH�^¹PÄ;� ¹E���GÃGÅ,:3ÆG¹PÄJ¹�Ã��}µ¸Ç%� Å ¹ D 2 Cx¶®Æ\���}µ*�GÅ � Ç ¹ D 2
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_i¹PÄ"��µ¸Çrµ��Q�(&�Ç Å Ä�� Å,:3ÆG¹PÄ<���?]®ÄIÅ Â�. Â�0�Å,:3ÆG¹PÄu¶®¹P. µ¨ÄIÂ�ÆGÇ��^¹$0�. Â*�%� Å,:3ÆG¹�Â�Ã5�!&#�(&R¶G&E�^Ç Å � ¹PÄx¶Gµ¸Ã}Ä"�^¹+���}µ*�GÅ � Ç ¹�26_i¹PÄbµ��QX
� Å Â�Ã}ÄJ·xÆ}Ä(�^Æ�. µ¸Å Ç ¹PÄ1·%Å ÄI¹PÄJ¹�Ã!7�¹�Æ�Â�Ã5�T&#�(&h&/��ÂG:3Æ�&�¹PÄ/25aU. . ¹PÄLÄIÂ�Æ�. Å 0�ÃG¹�Ã5�
. µb�^Â�·$��. ¹#@®Å �(&u¶®Æ�·%Â�Æ���¹�·%¹�Ã5�
�ÒÅ =GÇrµB� Â�Å Ç ¹
0�. Â*�%� Å,:3ÆG¹�IZ��µ¸Ç<��. Æ}ÄIÅ ¹�ÆGÇrÄD·xÆ}Ä(�#. ¹PÄ<�"¹�Æ���¹�Ã5�hµ*0�Å ÇhÄIÅ ·xÆ�. �rµ¸Ã�&�·%¹�Ã5�uÄIÆGÇ<. ¹PÄ<�^Â�Çr¶®¹PÄ���ÂG��µ*. ¹PÄ/I��}µ¸Ç%D Â�Å Ä�¶®¹!D:µ�d^Â�ÃTµ¸ÃGX
�rµ*0�Â�ÃGÅ Ä�� ¹�2 � ¹PÄÈµ��Q� Å Â�Ã}Äb·xÆ}Ä(�^Æ�. µ¸Å Ç ¹PÄ/ISµ�Ä ÄIÂG�^Å &�¹PÄ! '. � µ��Q� Å Â�Ã?¶®¹�. µ}�GÇ ¹PÄ ÄIÅ Â�Ã¬ÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹�I\ÄIÂ�Ã5�%¶®¹PÄ"D:µ��Q� ¹�ÆGÇrÄ
·�µB7�¹�ÆGÇrÄ1¶®¹<. µ"�ÒÅ =GÇrµB� Å Â�Ã+. µ¸Ç(]ÒÃ�0�&�¹�I3¶®Â�Ã5�;. ¹DÇ���. ¹DÃ � ¹PÄ��;� Â�ÆB7�Â�ÆGÇrÄU�}µ�ÄU� Â*�rµ*. ¹�·%¹�Ã5�T�^Â�·$�GÇ Å Ä/2�34.AÃ � ¹PÄ��;&/�ÒÅ ¶®¹�·%·%¹�Ã5�
�}µ�ÄfÄIÅ ·$��. ¹�¶®¹�. ¹PÄ;��µ¸Çrµ��Q�(&�Ç Å ÄI¹�ÇO�}µ¸ÇJ¶®¹PÄ1·%¹PÄIÆGÇ ¹PÄ1¶®Å Ç ¹E�Q� ¹PÄ/I5 b·%Â�Å Ã}Äf¶ � µ*����. Å,:3ÆG¹�Çf¶®¹PÄ1·$&#�(�GÂ®¶®¹PÄf¹#@G�n&�Ç Å ·%¹�Ã5�rµ*. ¹PÄ
� Ç(-PÄ\Å Ã?�»µ�ÄIÅ ��¹PÄ/IW H. � ¹#@®¹�·$��. ¹n¶®¹;. � &/. ¹E�Q� Ç Â�·!]�Â�0�Çrµ*���GÅ ¹�2/_ � µ*���GÇ ÂG���G¹1¹#@G�n&�Ç Å ·%¹�Ã5�rµ*. ¹�IB:3ÆG¹fÃGÂ�Æ}ÄSµ*="Â�Çr¶®¹�Ç Â�Ã}Ä+µ¸Æb���}µBX
�GÅ � Ç ¹ D ¶®¹�. µV�}µ¸Ç%� Å ¹�3�¹#�f¹�Ã+�}µ¸Ç%� Å ¹�3%3�¶®¹<�^¹#�%� ¹<&#� Æ}¶®¹�IÒÄI¹���¹�ÆG�fÃGÂ�ÃGX6Å Ã?�»µ�ÄIÅ ��¹�I*. µ¸Å Ä Ä µ¸Ã5�fµ¸ÆdÄIÆB7�¹#�;&#� Æ}¶®Å &<. µV. Å ="¹�Ç%�(&
¶®¹�ÄIÂ�Ã�¹#@G�GÇ ¹PÄ ÄIÅ Â�Ã$��ÂG��µ*. ¹�25fLÂ�Æ}Ä1µ*����. Å,:3ÆG¹�Ç Â�Ã}Ä1¶®Â�Ã��L¶®¹�ÆG@�·$&#�(�GÂ®¶®¹PÄ1Å Ã}¶®Å Ç ¹E�Q� ¹PÄ�¹#�8� Â*�rµ*. ¹�·%¹�Ã5�fÃGÂ�ÃGX6Å Ã?�»µ�ÄIÅ ��¹PÄ
>
. µÈ·%¹PÄIÆGÇ ¹u¶®Æ�ÄIÅ 0�Ã}µ*.iµ��^Â�Æ}Ä�� Å,:3ÆG¹�¹�Ã�ÄIÂ�Ç%� Å ¹u¶®¹PÄ
. -/�ÒÇ ¹PÄJ¹#�T. � &/. ¹E�Q� Ç Â�0�. Â*�%� Â�0�Çrµ*���GÅ ¹�2

a�Ã��^Â�Ç ¹h b. � �G¹�ÆGÇ ¹uµ��Q� ÆG¹/. . ¹�I®ÆGÃG¹V0�Çrµ¸Ã}¶®¹h�^Â�ÃGD Æ}ÄIÅ Â�Ã�Ç(-/0�ÃG¹h b�GÇ Â��"Â3ÄJ¶®¹PÄJ·$&E��µ¸ÃGÅ ÄI·%¹PÄ
. µ¸Ç(]ÒÃ�0�&PÄ/2?KD¹V��. Æ}Ä/I}¶®¹
ÃGÂ�·!=GÇ ¹�Æ}ÄI¹PÄ^&#� Æ}¶®¹PÄ�ÃG¹H�GÇ ¹�ÃGÃG¹�Ã5�U�}µ�Ä�ÄIÂ�Å Ã�¶®¹D¶G&#� ¹�Ç ·%Å ÃG¹�ÇU. ¹n·$&E��µ¸ÃGÅ ÄI·%¹T. µ¸Ç(]ÒÃ�0�&L¶Gµ¸Ã}ÄO. ¹E:3ÆG¹/.}µh. Å ¹�ÆP. µh�GÇ Â®¶®Æ��QX
� Å Â�Ã���ÂG��µ*. ¹h&#� Æ}¶®Å &�¹�2�iSÂ�ÆGÇ%�rµ¸Ã5�EI��^¹#�%� ¹uÅ ÃGD Â�Ç ·�µB� Å Â�Ãt¹PÄ��TD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�I��GÆGÅ Ä(:3ÆG¹V. µP�^Â�Ã S 0�ÆGÇrµB� Å Â�Ã�0�. Â*�%� Å,:3ÆG¹u¹PÄ��
� Ç(-PÄh¶®Å )Z&�Ç ¹�Ã5� ¹%ÄI¹/. Â�Ã}. ¹%·$&E��µ¸ÃGÅ ÄI·%¹!. µ¸Ç(]ÒÃ�0�&b�^Â�Ã}ÄIÅ ¶G&�Ç(&�2AfLÂ�Æ}Äh¶G& S ÃGÅ Ç Â�Ã}Ä�¶®Â�Ã��"� Â�ÆB7�Â�ÆGÇrÄ<�GÇ(&E�^Å Ä%&�·%¹�Ã5�EIA:3Æ}µ¸Ã}¶
�^¹/. µbÄI¹�Çrµh�"Â3Ä ÄIÅ =�. ¹�I�. ¹L·$&E��µ¸ÃGÅ ÄI·%¹H. µ¸Ç(]ÒÃ�0�&LÄIÂ�Æ}Ä�X 7Iµ��^¹�Ã5��¹#�fÃGÂ�Æ}Ä�·%¹#�%� Ç Â�Ã}Ä�¹�ÃRµW�»µ¸Ã5�U. ¹PÄ1µ�Ä%�"¹E�Q�rÄ8:3ÆGÅA¶®Å Ä�� Å Ã�0�ÆG¹�Ã5�
ÆGÃt·$&E��µ¸ÃGÅ ÄI·%¹u¶ � ÆGÃ�µ¸ÆG� Ç ¹�2
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_ � µ*���GÇ ÂG���G¹b¶ � ÆGÃ}����&�ÃGÂ�·$-�ÃG¹!���?]®ÄIÅ,:3ÆG¹!�}µ�Ä ÄI¹"�}µ¸Ç<. � &/. µ*="Â�ÇrµB� Å Â�Ã�¶®¹È·%Â®¶G-/. ¹PÄ<:3ÆGÅC��Â�Ã5�D¹PÄ Ä µW]�¹�ÇD¶®¹ÈÇ ¹�Ã}¶®Ç ¹
�^Â�·$�G� ¹�¶®¹��^¹�����&�ÃGÂ�·$-�ÃG¹d¹#�%¶®¹�. ¹�Ç ¹/�GÇ Â®¶®ÆGÅ Ç ¹ S ¶G-/. ¹�·%¹�Ã5�E2O_i¹d·%Â®¶G-/. ¹� \. µ'=}µ�ÄI¹d¶®¹�. µ\�GÇ Â®¶®Æ��Q� Å Â�Ãz��ÂG��µ*. ¹
�ÒÆG·�µ¸Å ÃG¹¨¹PÄ���ÆGÃ$·%Â®¶G-/. ¹'. Å Ã�&Pµ¸Å Ç ¹TÄIÂ�ÆGÇ��^¹#X S . � Ç ¹':3ÆG¹¨ÃGÂ�Æ}Ädµ*. . Â�Ã}ÄR·�µ¸Å Ã5� ¹�Ã}µ¸Ã5���GÇ(&PÄI¹�Ã5� ¹�ÇE2U34.�·%¹#��¹�Ãr7�¹�Æ$ÆGÃ
¹�Ã}ÄI¹�·!=�. ¹u¶®¹V�}µ¸Çrµ¸·$-#� Ç ¹PÄ
:3ÆG¹hÃGÂ�Æ}Ä
�GÇ(&E�^Å ÄI¹�Ç Â�Ã}Ä/2

� �� ! � � a�	��n�^��	���_+j^gbm�]b� _+ab[dcSef���	�t�rY+cS�

�� %�� % � ���+C3K+�1E � EGF�@1�
aO@G�"Â3Ä%&�¹��}µ¸ÇTY}µ¸Ã5� � 2�7"# ¹�Ã �����JX�I�. µ"�(��&�Â�Ç Å ¹�ÄIÂ�ÆGÇ��^¹#X S . � Ç ¹H�GÇ Â��"Â3ÄI¹�¶®¹�·%Â®¶G&/. Å ÄI¹�Ç;. � µ��^Â�Æ}Ä�� Å,:3ÆG¹h¶®¹<. µ"�GÇ Â®¶®Æ��QX

� Å Â�Ã\��ÂG��µ*. ¹V�}µ¸ÇDÆGÃ¨Ä%]®Ä��(-�·%¹". Å Ã�&Pµ¸Å Ç ¹b¹#�DÅ Ã?�»µ¸Ç Å µ¸Ã5�D¶Gµ¸Ã}ÄH. ¹V� ¹�·$�}Ä/2Z_+µP. Å Ã�&Pµ¸Ç Å �(&bÄI¹V� Çrµ�¶®ÆGÅ ���}µ¸Ç�. ¹"�GÇ Å Ã��^Å �"¹È¶®¹
ÄIÆ��"¹�Ç(�"Â3ÄIÅ � Å Â�Ã >N. µ�Ç(&/�"Â�Ã}ÄI¹�¶®Æ Ä%]®Ä��(-�·%¹P �ÆGÃG¹RÄIÂ�·%·%¹�¶ � ¹�Ã5� Ç(&�¹PÄh¹PÄ��". µtÄIÂ�·%·%¹�¶®¹PÄhÇ(&/�"Â�Ã}ÄI¹PÄu¶®Æ Ä%]®Ä��(-�·%¹P 
���}µ��^ÆGÃG¹h¶®¹h�^¹PÄf¹�Ã5� Ç(&�¹PÄ/2G_ � Å Ã?�»µ¸Ç Å µ¸Ã��^¹�¶Gµ¸Ã}Ä;. ¹�� ¹�·$�}ÄnÄI¹�� Çrµ�¶®ÆGÅ �T�}µ¸Ç;. ¹<D:µ¸Å �H:3ÆG¹<. µxÇ(&/�"Â�Ã}ÄI¹h¶®Æ�Ä%]®Ä��(-�·%¹h xÆGÃG¹
¹�Ã5� Ç(&�¹u¶G&E��µ*. &�¹u¶Gµ¸Ã}Ä
. ¹h� ¹�·$�}ÄJ¹PÄ��D¶G&E��µ*. &�¹u¶Gµ¸Ã}Ä
. ¹h� ¹�·$�}Än¶®¹V. µÈ·$9�·%¹hD:µ�d^Â�ÃN2

_i¹J·%Â®¶G-/. ¹n¶®¹LÄIÅ 0�Ã}µ*.®ÄIÂ�ÆGÇ��^¹#X S . � Ç ¹f¹PÄ���Å . . Æ}Ä�� Ç(&nÄIÆGÇO. µ S 0�ÆGÇ ¹ CG2 A ¶Gµ¸Ã}Ä^. ¹T��µ�Ä�¶ � ÆGÃ�ÄIÂ�Ãb��Â�Å Ä%&�2W34.GÄI¹n¶G&E�^Â�·$�"Â3ÄI¹
¹�Ã�� Ç Â�Å Ä;�}µ¸Ç%� Å ¹PÄnÄIÆ����"Â3Ä%&�¹PÄ
. Å Ã�&Pµ¸Å Ç ¹�·%¹�Ã5�nÅ Ã}¶G&/�"¹�Ã}¶Gµ¸Ã5� ¹PÄ/I��^Â�·%·%¹bÄIÆGÅ �">
<3M '�25?V*-)B&UK1&��525,3'�&(QS&(4:0�
�(o���u 25?����(o > u>SÄIÂ�Æ}Ä". µ\D Â�Ç��^¹d¶®¹�. µ\�GÇ ¹PÄ ÄIÅ Â�Ã¬ÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹�¹#@®¹�Ç��#&�¹P�}µ¸Ç
. � µ¸Å Ç��^Â�Ã5� ¹�ÃÒÆ¨¶Gµ¸Ã}ÄT. ¹PÄH�"Â�ÆG·%Â�Ã}Ä/I�. ¹PÄ��^Â�Çr¶®¹PÄT��ÂG��µ*. ¹PÄLÄI¹xÄ%&/�}µ¸Ç ¹�Ã5�EI��GÆGÅ ÄDÄI¹bÇ ¹�7�Â�Å 0�ÃG¹�Ã5�DÄIÂ�Æ}ÄT. � ¹#)A¹#�h¶ � ÆGÃG¹
D Â�Ç��^¹È¶®¹%Çrµ*���"¹/.S¹#�V�}µ¸Ç�¹#)A¹#�"Jf¹�Ç ÃGÂ�Æ�. . Å�¶®Æ}D:µ¸Å �u¶®ÆM0�Çrµ�¶®Å ¹�Ã5��¹�Ã5� Ç ¹b�GÇ ¹PÄ ÄIÅ Â�ÃTÄIÆ}Ä�Xn¹#�bÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹�2 � ¹
·%Â�Æ���¹�·%¹�Ã5��¶ � Â�Æ���¹�Ç%� ÆGÇ ¹#XLD ¹�Ç ·%¹#� ÆGÇ ¹V0�&�Ã�-�Ç ¹bÆGÃG¹xÂ�Ã}¶®¹Èµ��^Â�Æ}Ä�� Å,:3ÆG¹!:3ÆGÅSÄI¹!�GÇ Â��}µ*0�¹" P� ÇrµW��¹�ÇrÄ
. ¹b�^Â�Ã}¶®ÆGÅ �
��ÂG��µ*.O~{. µ¸Ç(]ÒÃG@AIG���}µ¸Ç(]ÒÃG@AIG��µW�ÒÅ �(&PÄ
=GÆ��/��µ*. ¹PÄJ¹#�LÃ}µ�Ä µ*. ¹PÄ��Q2

<3M  2541)+0�,3254 K1& 0E*-M�41'  &O*v0�K1? )B2541K1?1,/0 �52;)BM�<��Vo���u 25? pSo > u >*. ¹��^Â�Ã}¶®ÆGÅ �U��ÂG��µ*.®¹PÄ��;�^Â�·$�"Â3Ä%&n¶®ÆP���}µBX
Ç(]ÒÃG@AI¸¶®¹PÄU��µW�ÒÅ �(&PÄO=GÆ��/��µ*. ¹PÄS¹#�1Ã}µ�Ä µ*. ¹PÄ/2*KDÆP�"Â�Å Ã5�1¶®¹T�ÒÆG¹Dµ��^Â�Æ}Ä�� Å,:3ÆG¹�I»Å .��^Â�Ã}Ä�� Å � ÆG¹LÆGÃb� Æ�="¹LÃGÂ�ÃGX6ÆGÃGÅ D Â�Ç ·%¹
¹#�8�"¹�ÆG�;9#� Ç ¹L·%Â®¶G&/. Å Ä%&H�}µ¸ÇU. � µ��/�^Â�. ¹�·%¹�Ã5�1¶®¹T� Æ�="¹PÄ;�#]?. Å Ã}¶®Ç Å,:3ÆG¹PÄ�¶®¹�¶®Å µ¸·$-#� Ç ¹T�»µ¸Ç Å µ*=�. ¹�2�KD¹PÄ1Â�Ã}¶®¹PÄO��. µ¸ÃG¹PÄ
Ä��rµB� Å Â�ÃGÃ}µ¸Å Ç ¹PÄN��Â�Ã5�Sµ*. Â�ÇrÄ+Ä � &#�rµ*=�. Å ÇS¶Gµ¸Ã}Ä^�^¹
�^Â�Ã}¶®ÆGÅ �EIW0�&�Ã�&�Çrµ¸Ã5�\¶®¹PÄ\Ç(&PÄIÂ�Ã}µ¸Ã��^¹PÄ/2 � ¹�Ç%�rµ¸Å ÃG¹PÄND Ç(&E:3ÆG¹�Ã��^¹PÄ\ÄIÂ�Ã5�
µ��/�^¹�Ã5� Æ�&�¹PÄ/I��^¹!:3ÆGÅ\ÄI¹h� Çrµ�¶®ÆGÅ ��ÄIÆGÇH. µbD Â�Ã��Q� Å Â�Ã¨¶®¹V� Çrµ¸Ã}Ä�D ¹�Ç%�L¶®Æ'�^Â�Ã}¶®ÆGÅ ����ÂG��µ*.N�}µ¸ÇD¶®¹PÄn·�µB@®Å ·�µ$. ÂG��µ¸ÆG@A2
� ¹PÄ�·�µB@®Å ·�µtÄIÂ�Ã5�uµ*���"¹/. &�¹PÄh. ¹PÄ<D Â�Ç ·�µ¸Ã5�rÄh¶®Ær�^Â�Ã}¶®ÆGÅ �"��ÂG��µ*.LIA¹#�V. ¹�ÆGÇV�"Â3ÄIÅ � Å Â�Ã}D Ç(&E:3ÆG¹�Ã5� Å ¹/. . ¹�¶G&#� ¹�Ç ·%Å ÃG¹
¹�Ã��}µ¸Ç%� Å,�^Æ�. Å ¹�ÇT. µb��ÂB]�¹/. . ¹<�GÇ Â®¶®ÆGÅ � ¹�2
a�Ã"�GÇ ¹�·%Å -�Ç ¹1µ*���GÇ ÂW@®Å ·�µB� Å Â�ÃNI#. ¹;�^Â�Ã}¶®ÆGÅ �C��ÂG��µ*.��"¹�ÆG�^9#� Ç ¹1µ�Ä ÄIÅ ·%Å . &; nÆGÃV� Æ�="¹Jµ��^Â�Æ}Ä�� Å,:3ÆG¹�ÆGÃGÅ D Â�Ç ·%¹�I/D ¹�Ç ·$&
 ÈÆGÃ�="Â�ÆG�!~{0�. Â*�%� ¹W�f¹#�LÂ�Æ���¹�Ç%�T b. � µ¸ÆG� Ç ¹h="Â�ÆG�!~{. -/�ÒÇ ¹PÄ��Q2�_i¹PÄ;D Ç(&E:3ÆG¹�Ã��^¹PÄ
�GÇ Â��GÇ ¹PÄJ¶®¹PÄJÂ�Ã}¶®¹PÄnÄ��rµB� Å Â�ÃGÃ}µ¸Å Ç ¹PÄ

C �
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ug(t)

Ug(f)

ug’(t)

Ug’(f)

H(f) L(f)

H(f)

s(t)

S(f)

s(t)

S(f)

conduit vocal

conduit vocal rayonnement aux lèvres

signal acoustiquesource glottique
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µW��¹E���". µ+�ÒÅ � ¹PÄ ÄI¹x¶®ÆUÄIÂ�ÃT¶Gµ¸Ã}ÄH. � µ¸Å Ç$~���� ��VYX 	S
 �� q �L¹#�h_z. µ+. Â�Ã�0�ÆG¹�ÆGÇ�¶®Æ'� Æ�="¹�~�
�� ����� 	 �"Â�ÆGÇ�ÆGÃ
�GÂ�·%·%¹W�Q2Ba�Ã%Ç ¹�·$��. µ�d�µ¸Ã5���1¹#��
}�}µ¸ÇO. ¹�ÆGÇrÄC�»µ*. ¹�ÆGÇrÄ�µ*���GÇ ÂW@®Å ·�µB� Å ��¹PÄ/IPÂ�ÃxÂ�=G� Å ¹�Ã5�H>�������o �� r��vu = ��XJX�����21 �}µ¸Ç%� Å ÇÈ¶®¹��^¹d·%Â®¶G-/. ¹dÄIÅ ·$��. Å Ä�� ¹�¶®Æy�^Â�Ã}¶®ÆGÅ �!��ÂG��µ*.LI+Â�Ã Â�=}ÄI¹�Ç(��¹�ÆGÃrD Â�Ç ·�µ¸Ã5�"� Â�Æ}Ä". ¹PÄ � XJXJX�����I^ \. µ
D Ç(&E:3ÆG¹�Ã��^¹����M~ ��XJX ����I ����XJX�����I ���XJX�����IN2/2/2 �Q2

<3& *-MB95254141&(QS&(4:0�M�?��6<3R$�@*-&('���o���u 25? 
 o > u >Aµ¸Æ\�}µ�Ä Ä µ*0�¹b¶®¹PÄH. -/�ÒÇ ¹PÄ/I�. ¹PÄLÂ�Ã}¶®¹PÄDµ��^Â�Æ}Ä�� Å,:3ÆG¹PÄT��. µ¸ÃG¹PÄDÄI¹
� Çrµ¸Ã}Ä�D Â�Ç ·%¹�Ã5�n¹�Ã¨Â�Ã}¶®¹PÄLÄ%����&�Ç Å,:3ÆG¹PÄn¹#�hÄI¹"�GÇ Â��}µ*0�¹�Ã5�L¶Gµ¸Ã}ÄH. ¹b·%Å . Å ¹�Æ�¹�Ã?�ÒÅ Ç Â�ÃGÃ}µ¸Ã5�E2�KDÆ'�"Â�Å Ã5��¶®¹"�ÒÆG¹x¶®Æ
ÄIÅ 0�Ã}µ*.LIG�^¹uÇrµW]�Â�ÃGÃG¹�·%¹�Ã5�;&E:3ÆGÅ �»µ¸ÆG�� ÈÆGÃG¹b¶G&�Ç Å �»µB� Å Â�Ãt¶®Æ�¶G&/=GÅ �!~�YC. µ¸Ã}µ*03µ¸Ã � 8�3$# I A �BYOi��Q2

_i¹bÄIÅ 0�Ã}µ*.iµ��^Â�Æ}Ä�� Å,:3ÆG¹�! o > uf¹�Ã�ÄIÂ�Ç%� Å ¹b¶®¹PÄT. -/�ÒÇ ¹PÄT�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶�µ*. Â�ÇrÄT $. µP�^Â�Ã?��Â�. ÆG� Å Â�Ã+� ¹�·$�"Â�Ç ¹/. . ¹uÂ�Æt·xÆ�. � Å X��. Å,��µB� Å Â�Ã�D Ç(&E:3ÆG¹�Ã5� Å ¹/. . ¹u¶®¹"�^¹PÄ;� Ç Â�Å ÄT�^Â�·$�"Â3Ä µ¸Ã5� ¹PÄ<>

�Oo���u < 
��o���u = �Vo���u = ��o���u! o > uU< ���(o > u 
 pSo > u 
 
 o > u ~ CG2 A �

� Â�·%·%¹b. ¹�Ä%]®Ä��(-�·%¹È¹PÄ��V. Å Ã�&Pµ¸Å Ç ¹�IAÃGÂ�Æ}Ä<�"Â�Æ���Â�Ã}Ä�Å Ã5� ¹�Ç(��¹�Ç%� Å Ç<. ¹PÄ<� ¹�Ç ·%¹PÄ/2Zi�ÆGÅ Ä(:3ÆG¹$. � ¹#)A¹#�b¶®Æ)ÇrµW]�Â�ÃGÃG¹�·%¹�Ã5�
µ¸ÆG@�. -/�ÒÇ ¹PÄT�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶+ %ÆGÃG¹u¶G&�Ç Å �»µB� Å Â�ÃNI®Â�Ã��"¹�ÆG�LÇ(&/&E�^Ç Å Ç ¹<. � &E:3Æ}µB� Å Â�Ã�CG2 A ÄIÂ�Æ}Ä;. µbD Â�Ç ·%¹$>

�Oo���uU< 
#"� o���u = �Vo���u! o > uU< � "� o > u 
 pSo > u ~ CG2 C��

µW��¹E� 
#"� . µ�¶G&�Ç Å ��&�¹�� ¹�·$�"Â�Ç ¹/. . ¹b¶®¹ 
�5I �$"� ¹#� ���". ¹�ÆGÇrÄ;� Çrµ¸Ã}Ä�D Â�Ç ·$&�¹PÄJ¶®¹VYGÂ�ÆGÇ Å ¹�ÇnÇ ¹PÄ%�"¹E�Q� Å ��¹PÄ/2
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_+µH�(��&�Â�Ç Å ¹JÄIÂ�ÆGÇ��^¹#X S . � Ç ¹fµ�¹�ÆxÆGÃ%Å ·$�}µ��Q�U�^Â�Ã}ÄIÅ ¶G&�Çrµ*=�. ¹8�}µ¸Ç��^¹
:3Æ � µ*���GÆ�]�&�¹f¹#@G�n&�Ç Å ·%¹�Ã5�rµ*. ¹�·%¹�Ã5�T~�YGÆB7�Å ·xÆGÇrµ �
_iÅ Ã}¶�:5�ÒÅ Ä�� � ="4$# �S¹#�1µ*����. Å,:3Æ�&�¹nµW��¹E�fÄIÆ��/�#-PÄ�¹�Ã%µ¸Ã}µ*. ]®ÄI¹V~:µ¸Ã}µ*. ]®ÄI¹T�^¹/�}Ä�� Çrµ*. ¹h~�fLÂ�. . � 1 !4="# �QI�¹�Ã$�^Â®¶Gµ*0�¹
�}µ¸ÇO�GÇ(&P¶®Å,�Q� Å Â�Ã
. Å Ã�&Pµ¸Å Ç ¹H~:´¨µ*`?�GÂ�Æ�. � 1 !"5$# IP´¨µ¸Ç(`�¹/. �vs�ÇrµW] � 1 !;1�# �%�QIP¹�ÃbÄ%]ÒÃ5�(��-PÄI¹�~:Ä%]ÒÃ5�(��-PÄI¹U�}µ¸ÇAD Â�Ç ·�µ¸Ã5�rÄU~�gh. µB�%� � 1(343"# IW[nÂ®¶®¹#� � 1(24="# �QI
Ä%]ÒÃ5�(��-PÄI¹b +�}µ¸Ç%� Å Çh¶®Æ'� ¹#@?� ¹�~�KDÆG� Â�Å � � !4=$# �%�Q2 � Â�·%·%¹"� Â�ÆG� ¹È·%Â®¶G&/. Å Ä µB� Å Â�ÃNI"¹/. . ¹%µd¶®¹PÄ<. Å ·%Å � ¹PÄh¶®Â�Ã5��Å .CD:µ¸ÆG�h9#� Ç ¹
�^Â�Ã}Ä(�^Å ¹�Ã5�E2

a�Ã}�}µ¸Ç%� Å,�^Æ�. Å ¹�ÇEI"¹/. . ¹ÈÄI¹b=}µ�ÄI¹ÈÄIÆGÇ<. � µ*���GÇ ÂW@®Å ·�µB� Å Â�Ã¨¶ � ÆGÃG¹b�GÇ Â��}µ*03µB� Å Â�Ã���. µ¸ÃG¹%¶®¹PÄDÂ�Ã}¶®¹PÄhµ��^Â�Æ}Ä�� Å,:3ÆG¹PÄD¶Gµ¸Ã}Ä
. ¹V�^Â�Ã}¶®ÆGÅ �H��ÂG��µ*.LIG�^¹V:3ÆGÅi¹PÄ��T��&�Ç Å S &<�"Â�ÆGÇL¶®¹PÄL¶®Å µ¸·$-#� Ç ¹PÄ������	�NIGµW��¹E�
��<�� 2�K�µ¸Ã}Ä
. ¹V��µ�Än¶ � ÆGÃ�¶®Å µ¸·$-#� Ç ¹u¶®¹
��� 	MI*. � µ*���GÇ ÂW@®Å ·�µB� Å Â�Ã%¶®¹PÄ�Â�Ã}¶®¹PÄO��. µ¸ÃG¹PÄ�¹PÄ��U�»µ*. Å ¶®¹T�"Â�ÆGÇ1¶®¹PÄ^D Ç(&E:3ÆG¹�Ã��^¹PÄ > ��� �� � ��� ����2?kDÇU. ¹PÄU���}µ¸Ã5� ¹�ÆGÇrÄ
�GÇ(&PÄI¹�Ã5� ¹�Ã5�u¶®¹P. � &�ÃG¹�Ç(0�Å ¹�7�Æ}Ä(:3Æ �  t¶®¹PÄ<D Ç(&E:3ÆG¹�Ã��^¹PÄ�� Ç(-PÄh&/. ¹/��&�¹PÄ/IZ�"Â�Æ��»µ¸Ã5�V. µ¸Ç(0�¹�·%¹�Ã5�u¶G&/�}µ�Ä ÄI¹�Ç�� � ����2N34.�¹#@®Å Ä�� ¹
&/03µ*. ¹�·%¹�Ã5�%¶®¹PÄ%Å Ã5� ¹�Çrµ��Q� Å Â�Ã}Ä!�"Â3Ä ÄIÅ =�. ¹PÄÈ¹�Ã5� Ç ¹�. µ)ÄIÂ�ÆGÇ��^¹d¹#�$. ¹ S . � Ç ¹r~�Y}µ¸Ã5� � 24=$# I A ��� � �QI^�^Â�·%·%¹��}µ¸Ç%¹#@®¹�·$��. ¹�I
. � Å Ã��}ÆG¹�Ã��^¹�¶®Æc�^Â�Ã}¶®ÆGÅ �bÄIÆ��GÇrµ*0�. Â*�%� Å,:3ÆG¹ÈÂ�ÆM. � Å Ã��}ÆG¹�Ã��^¹�¶®¹PÄhÂ�Ã}¶®¹PÄhµ��^Â�Æ}Ä�� Å,:3ÆG¹PÄhÄ��rµB� Å Â�ÃGÃ}µ¸Å Ç ¹PÄh¶Gµ¸Ã}Ä<. ¹P�^Â�Ã}¶®ÆGÅ �
��ÂG��µ*."ÄIÆGÇ8. µV�GÇ ¹PÄ ÄIÅ Â�Ãb� Çrµ¸Ã}Ä%0�. Â*�%� Å,:3ÆG¹�2 ��� ¹PÄ��f¹�ÃP�}µ¸Ç%� Å,�^Æ�. Å ¹�Ç8. ¹<��µ�Ä8:3Æ}µ¸Ã}¶$. ¹��GÇ ¹�·%Å ¹�ÇUD Â�Ç ·�µ¸Ã5� � qT�^Â��8Ã��^Å ¶®¹DµW��¹E�
. µ!D Ç(&E:3ÆG¹�Ã��^¹<D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹ >A@ ~L|G���ÒÆG�%� ¹'�¤´�Å . . ¹�Ç � 1(="4"# I A �BwBY65GY}µ¸Ã5� � 2,8�# I A �BwBY5�Q2

�� %�� b �l@  � � FIC � EGF�@1�! LK ��� �D�G@  DBD>"EGF�@1� !1@n> ��� K

_ � &#� Æ}¶®¹È¶®¹". µ+�GÇ Â®¶®Æ��Q� Å Â�Ã\��ÂG��µ*. ¹uÃ�&E�^¹PÄ ÄIÅ � ¹x¶ � &/. µ*="Â�Ç ¹�Ç�¶®¹PÄL·%Â®¶G-/. ¹PÄ<:3ÆGÅ+Ç ¹/�GÇ Â®¶®ÆGÅ ÄI¹�Ã5��µ¸Æ�·%Å ¹�ÆG@\. ¹PÄDÄIÂ�Ã}Ä
Ã}µB� ÆGÇ ¹/. Ä/2�K�µ¸Ã}ÄH. ¹!��µ�ÄL¶®¹PÄDÄIÂ�Ã}ÄH��Â�Å Ä%&PÄ/IG. ¹!�^Â�Ã}¶®ÆGÅ ����ÂG��µ*.+ÄI¹b·%Â®¶G&/. Å ÄI¹x¶®¹VD:µ�d^Â�Ã�� Ç(-PÄ��^Â�Ã?��¹�Ã}µ*=�. ¹h�}µ¸ÇLÆGÃ S . � Ç ¹
� Â�ÆG�%X � ��. ¹�IÒµ¸Æ�:3ÆG¹/.}Â�ÃP�"¹�ÆG�JÇrµB7�Â�ÆG� ¹�Ç1¶®¹PÄ 3/&�Ç Â3Ä�¹�Ã���µ�Ä1¶®¹LÃ}µ�Ä µ*. Å �(&�25_+µb·%Â®¶G&/. Å Ä µB� Å Â�ÃR¶®¹H. µxÄIÂ�ÆGÇ��^¹T0�. Â*�%� Å,:3ÆG¹D¹PÄ��
="¹Pµ¸Æ��^Â�Æ�����. Æ}ÄJ¶G&/. Å,��µB� ¹�I®¶®Æ+D:µ¸Å �n¶®¹h. µ!�^Â�·$��. ¹#@®Å �(&h¶®Æd·%Â�Æ���¹�·%¹�Ã5�
�ÒÅ =GÇrµB� Â�Å Ç ¹H0�. Â*�%� Å,:3ÆG¹�¹#�n¶ � ÆGÃG¹V�^Â�·$�GÇ(&/�G¹�ÃGX
ÄIÅ Â�Ã%¹�Ã��^Â�Ç ¹JÇ(&P¶®ÆGÅ � ¹L¶®¹DÄI¹PÄO��µ¸Çrµ��Q�(&�Ç Å Ä�� Å,:3ÆG¹PÄ/2B_i¹PÄ�µ*���GÇ ÂG���G¹PÄ�ÄIÂ�Ã5�1¶®¹L¶®¹�ÆG@b��]?�"¹PÄT>¸·%Â®¶G&/. Å Ä µB� Å Â�Ã%Å Ã5� ¹�Çrµ��Q� Å ��¹JÂ�Æ
ÃGÂ�ÃGX6Å Ã5� ¹�Çrµ��Q� Å ��¹!~�_G7�ÆGÃ�05:5�ÒÅ Ä�� � 1&7,2$# �Q2�_+µb·%Â®¶G&/. Å Ä µB� Å Â�ÃdÅ Ã5� ¹�Çrµ��Q� Å ��¹�ÄI¹<=}µ�ÄI¹hÄIÆGÇn¶®¹PÄJµ�Ä%�"¹E�Q�rÄ;���?]®ÄIÅ,:3ÆG¹PÄf¶®Æ�·%Â�ÆGX
��¹�·%¹�Ã5���ÒÅ =GÇrµB� Â�Å Ç ¹h¹#�<�GÇ ¹�Ã}¶�µ¸Å Ã}ÄIÅ+¹�Ã'�^Â�·$�G� ¹". ¹PÄLÅ Ã5� ¹�Çrµ��Q� Å Â�Ã}ÄLµW��¹E�h. ¹!�^Â�Ã}¶®ÆGÅ �<��ÂG��µ*.L2�_i¹x¶G&/=GÅ �<0�. Â*�%� Å,:3ÆG¹b¹PÄ��
µ*. Â�ÇrÄ
��µ*.,�^Æ�. &V b�}µ¸Ç%� Å Çn¶®¹V. � µ¸Å Ç ¹<0�. Â*�%� Å,:3ÆG¹P~Ls�ÆG¹�Ç Å Ã��¤µ*. �  ;1�# I A � h Y65 1 Ã}µ¸Ã5�(�}µ*�}µ�¶®·�µ¸Ã}µ*=��}µ � Y}µ¸Ã5� � 1 5$# I A �BwOC�5
eJÅ ��3�¹ � 4"5"5"# I A �Bw D 5 1 . . ¹�Ã � |5� Ç Â�Ã�0 � =$# I A �BwOi�5�eJÅ ��3�¹ � 4"5;1�# I A �Bw��5�SÂ�Æ+�}µ¸Ç1·%Â®¶G&/. Å Ä µB� Å Â�Ã+���?]®ÄIÅ,:3ÆG¹�¶®¹PÄ;�^Â�Çr¶®¹PÄU��Â*X��µ*. ¹PÄU h. � µ¸Å ¶®¹L¶®¹LÄ%]®Ä��(-�·%¹PÄ�·�µ�Ä ÄI¹;X\Ç ¹PÄ ÄIÂ�Ç%�T~{3�Ä%�GÅ 3Pµ*`»µ ��YC. µ¸Ã}µ*03µ¸Ã � 141(2;:^8 7"# I A � h C�5*eJÅ ��3�¹ � 1  " "# I A � hB� 5B_iÂ�Æ}Ä ��µ*.� 1&7 8�# I A ���Bw5�Q2 � ¹#�%� ¹�µ*���GÇ ÂG���G¹L¹PÄ��;. Å ·%Å �(&�¹<�}µ¸Ç8. µ!�^Â�ÃGÃ}µ¸Å Ä Ä µ¸Ã��^¹H:3ÆG¹DÃGÂ�Æ}ÄfµW��Â�Ã}Ä�¶®¹�. µ"���?]®ÄIÅ,:3ÆG¹�¶®ÆR·%Â�Æ���¹�·%¹�Ã5��ÒÅ =GÇrµB� Â�Å Ç ¹D¶®¹PÄ
�^Â�Çr¶®¹PÄ8��ÂG��µ*. ¹PÄ/I?�^¹h:3ÆGÅ&ÄI¹�� Çrµ�¶®ÆGÅ �n¶Gµ¸Ã}Ä;�^¹PÄf·%Â®¶G-/. ¹PÄ;�}µ¸Ç;. � ÆG� Å . Å Ä µB� Å Â�Ã�¶®¹<�}µ¸Çrµ¸·$-#� Ç ¹PÄ<~{�GÇ ¹PÄ ÄIÅ Â�Ã
ÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹�I�·�µ�Ä ÄI¹D¶®¹PÄ;�^Â�Çr¶®¹PÄ���¶®Â�Ã5�;. ¹PÄ8�»µ*. ¹�ÆGÇrÄU�"¹�Æ���¹�Ã5�
9#� Ç ¹H�}µ¸Ç%D Â�Å ÄO� Ç(-PÄ8&/. Â�Å 0�Ã�&�¹PÄ1¶®¹H� Â�ÆG� ¹�Ç(&Pµ*. Å �(&H���?]5X
ÄIÅ,:3ÆG¹�2N_+µ�·%Â®¶G&/. Å Ä µB� Å Â�ÃUÃGÂ�ÃGX6Å Ã5� ¹�Çrµ��Q� Å ��¹%Ä � µB�%�rµ����G¹P t¶G&E�^Ç Å Ç ¹b. ¹RÄIÅ 0�Ã}µ*.O. ÆGÅ X6·$9�·%¹�I&¹�Ãr. � µ*���GÇ ÂW@®Å ·�µ¸Ã5�h�}µ¸Çb¶®¹PÄ
D Â�Ã��Q� Å Â�Ã}ÄH�}µ¸Çrµ¸·$&#� Ç Å,:3ÆG¹PÄn¹�·$�GÅ Ç Å,:3ÆG¹PÄ<:3ÆGÅ\ÃG¹bÇ ¹ ��-#� ¹�Ã5�<�}µ�ÄTD Â�Ç��#&�·%¹�Ã5�DÆGÃG¹xÇ(&Pµ*. Å �(&"���?]®ÄIÅ,:3ÆG¹�2 � ¹#�%� ¹Èµ*���GÇ ÂG���G¹
ÄIÆ����"Â3ÄI¹LÆGÃG¹LÅ Ã}¶G&/�"¹�Ã}¶Gµ¸Ã��^¹L¹�Ã5� Ç ¹H. µbÄIÂ�ÆGÇ��^¹n¹#�8. ¹ S . � Ç ¹�25fH&Pµ¸ÃG·%Â�Å Ã}Ä/I5�^¹�Ç%�rµ¸Å Ã}Ä�µ�Ä%�"¹E�Q�rÄ1¶®¹H. � Å Ã5� ¹�Çrµ��Q� Å Â�Ã�ÄIÂ�ÆGÇ��^¹#X
S . � Ç ¹hÄIÂ�Ã5�
�GÇ Å Ä1¹�Ã��^Â�·$�G� ¹�Å Ã}¶®Å Ç ¹E�Q� ¹�·%¹�Ã5�n¶Gµ¸Ã}Ä
�^¹PÄf·%Â®¶G-/. ¹PÄ/2?i�µ¸Çf¹#@®¹�·$��. ¹�I?. ¹V�^Â�Æ���. µ*0�¹L¹�Ã5� Ç ¹<. ¹PÄ
��µW�ÒÅ �(&PÄfÄIÆ}Ä�X
¹#��ÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹uÄI¹h� Çrµ�¶®ÆGÅ �H�}µ¸ÇLÆGÃG¹xµ��/�^¹�Ã5� Æ}µB� Å Â�Ãt¶®¹". � µ�Ä%]Ò·$&#� Ç Å ¹u¶®¹". � Å ·$�GÆ�. ÄIÅ Â�Ãz~ 1 Ã}µ¸Ã5�(�}µ*�}µ�¶®·�µ¸Ã}µ*=��}µ �
Y}µ¸Ã5� � 1 5;:2 $# �Q2

K�µ¸Ã}Äh�^¹#�%� ¹P&#� Æ}¶®¹�I&ÃGÂ�Æ}ÄuµW��Â�Ã}Ä<���GÂ�Å ÄIÅ^. � µ*���GÇ ÂG���G¹ÈÃGÂ�ÃGX6Å Ã5� ¹�Çrµ��Q� Å ��¹$��µ¸ÇhÃGÂ�Æ}Ä�ÃGÂ�Æ}ÄhÅ Ã5�(&�Ç ¹PÄ ÄIÂ�Ã}Ä��}µ¸Ç%� Å,�^Æ�. Å -#X
Ç ¹�·%¹�Ã5�< P. µ�·%Â®¶G&/. Å Ä µB� Å Â�Ã�¹#�< P. � ¹PÄ�� Å ·�µB� Å Â�Ã¨¶®ÆTÄIÅ 0�Ã}µ*.+µ�Ä ÄIÂG�^Å &bµ¸ÆT¶G&/=GÅ ��0�. Â*�%� Å,:3ÆG¹ 
�È¹#�h RÄ µ�¶G&�Ç Å ��&�¹ 
#"� 2n_+µD Â�Ã��Q� Å Â�Ã':3ÆGÅ\¶G&E�^Ç Å �<�^¹b¶G&/=GÅ �<0�. Â*�%� Å,:3ÆG¹u¹PÄ���µ*���"¹/. &�¹!�^Â�Ã?��¹�Ã5� Å Â�ÃGÃG¹/. . ¹�·%¹�Ã5�<kDÃ}¶®¹x¶®¹!K�&/=GÅ �Vs<. Â*�%� Å,:3ÆG¹�~ k<KhsV�QI
=GÅ ¹�ÃM:3Æ � Å .\ÃG¹ÈÄ � µ*0�Å Ä ÄI¹"�}µ�ÄDÅ,�^ÅS¶ � ÆGÃG¹ÈÂ�Ã}¶®¹Èµ¸ÆTÄI¹�Ã}ÄH���?]®ÄIÅ,:3ÆG¹È¶®Æ'� ¹�Ç ·%¹�~ ·%Â�Æ���¹�·%¹�Ã5�<�GÇ Â��}µ*03µB� Å D��QI}·�µ¸Å Ä�¶ � ÆGÃ
�}ÆG@t¶ � µ¸Å ÇH:3ÆGÅZ� ÇrµW��¹�ÇrÄI¹�. µ�ÄIÆGÇ%D:µ��^¹<0�. Â*�%� Å,:3ÆG¹uµ¸Æ\�^Â�ÆGÇrÄJ¶®Æ�� ¹�·$�}Ä/2

fLÂ�Æ}Änµ*. . Â�Ã}ÄT $�GÇ(&PÄI¹�Ã5�L¶G&E�^Ç Å Ç ¹h��. Æ}Än¹�Ã¨¶G&#�rµ¸Å .N. ¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄn¶®¹bÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹h¹#�H. µb� ¹�Ç ·%Å ÃGÂ�. Â�0�Å ¹V:3ÆG¹
ÃGÂ�Æ}ÄnÄI¹�Ç Â�Ã}ÄJµ¸·%¹�Ã�&PÄT È¹�·$��. ÂB]�¹�Çnµ¸Æ\�^Â�ÆGÇrÄJ¶®¹"�^¹#�%� ¹V&#� Æ}¶®¹�2
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����� % � �$#h�DF¦EGF�@1�
_i¹PÄfÅ ·$�GÆ�. ÄIÅ Â�Ã}Ä
0�. Â*�%� Å,:3ÆG¹PÄnÄIÂ�Ã5�LÄIÂ�Æ���¹�Ã5�n¶G&E�^Ç Å � ¹PÄT b. � µ¸Å ¶®¹u¶ � ÆGÃG¹<� ¹�Ç ·%Å ÃGÂ�. Â�0�Å ¹h:3ÆGÅ+ÄI¹hÇ(&#D{-�Ç ¹h %¶®¹PÄnµ�Ä%�"¹E�Q�rÄ

���?]®ÄIÅ Â�. Â�0�Å,:3ÆG¹PÄJ¶®¹". µ$���GÂ�Ã}µB� Å Â�Ãc~ ÅL2 ¹�26>"µ¸Æt·%Â�Æ���¹�·%¹�Ã5�H�ÒÅ =GÇrµB� Â�Å Ç ¹u¶®¹PÄ��^Â�Çr¶®¹PÄ
��ÂG��µ*. ¹PÄ���>}Â�Æ���¹�Ç%� ÆGÇ ¹h¹#�HD ¹�Ç ·%¹#X
� ÆGÇ ¹"0�. Â*�%� Å,:3ÆG¹�I����}µ�ÄI¹x¶ � Â�Æ���¹�Ç%� ÆGÇ ¹�IG���}µ�ÄI¹uÂ�Æ���¹�Ç%� ¹�I����}µ�ÄI¹b¶®¹VD ¹�Ç ·%¹#� ÆGÇ ¹�I����}µ�ÄI¹hD ¹�Ç ·$&�¹�I"µ*=A¶®Æ��Q� Å Â�Ã\0�. Â*�%� Å,:3ÆG¹
~ 1 Ã}µ¸Ã5�(�}µ*�}µ�¶®·�µ¸Ã}µ*=��}µ �  $# I A �Bw D �Q2�|Ò¹/. Â�Ã�. ¹!�^Â�Ã5� ¹#@?� ¹u¶®¹V. � &#� Æ}¶®¹�In�^¹PÄ
� ¹�Ç ·%¹PÄnÃG¹uÇ ¹/�GÇ(&PÄI¹�Ã5� ¹�Ç Â�Ã5�
�}µ�ÄT. µÈ·$9�·%¹
���GÂ3ÄI¹�I}¹�ÃTÇrµ¸Å ÄIÂ�Ã�¶®Æ}=GÅ µ¸Å ÄD¹�Ã5� Ç ¹x¶®¹PÄhµ�Ä%�"¹E�Q�rÄH���?]®ÄIÅ Â�. Â�0�Å,:3ÆG¹PÄ"~ � ¹/. Ä<. µdÄ%&/�}µ¸ÇrµB� Å Â�ÃtÂ�Æ'. � µ��/�^Â�. ¹�·%¹�Ã5�h¶®¹PÄ<�^Â�Çr¶®¹PÄ
��ÂG��µ*. ¹PÄ/I5. � µ¸·$��. Å � Æ}¶®¹h¶®¹<. � Â�Æ���¹�Ç%� ÆGÇ ¹�0�. Â*�%� Å,:3ÆG¹�IZ2/2/2 ��¹#�n¶®¹PÄJµ�Ä%�"¹E�Q�rÄ;���?]®ÄIÅ,:3ÆG¹PÄ<~{�»µ¸Ç Å µB� Å Â�Ã}Äf¶®Æ�¶G&/=GÅ �T0�. Â*�%� Å,:3ÆG¹�I
¶®¹". µ$�GÇ ¹PÄ ÄIÅ Â�Ã�ÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹�IA2/2/2 �Q2 1 Å Ã}ÄIÅ6�}µ¸ÇL¹#@®¹�·$��. ¹�I�. � Å Ã}Ä��rµ¸Ã5�DÇ ¹/. Å &bµ¸Æt·�µB@®Å ·xÆG·�¶®Æ¨¶G&/=GÅ �<0�. Â*�%� Å,:3ÆG¹bÄIÆGÇ
ÆGÃG¹<�n&�Ç Å Â®¶®¹DÃG¹<�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶$�}µ�Ä; ". � Å Ã}Ä��rµ¸Ã5�fÇ ¹/. Å &�µ¸ÆR·�µB@®Å ·xÆG· ¶®¹<. � µ¸Å Ç ¹H0�. Â*�%� Å,:3ÆG¹�2534.&ÄI¹�·!=�. ¹�¶®Â�Ã��LÅ ·$�"Â�Ç%�rµ¸Ã5�
¶®¹b¶G& S ÃGÅ ÇT�GÇ(&E�^Å Ä%&�·%¹�Ã5�T. ¹PÄ
� ¹�Ç ·%¹PÄT:3ÆG¹uÃGÂ�Æ}ÄnÄI¹�Ç Â�Ã}ÄJµ¸·%¹�Ã�&PÄT %¹�·$��. ÂB]�¹�ÇT�^Â�ÆGÇrµ¸·%·%¹�Ã5�L¶Gµ¸Ã}ÄT�^¹#�%� ¹V&#� Æ}¶®¹�2 � ¹PÄ
� ¹�Ç ·%¹PÄS¹#@G��. Å,�^Å � ¹�Ã5��¶®¹PÄ^�}µ¸Çrµ¸·$-#� Ç ¹PÄC:3ÆGÅ?D Â�Ã5��ÄI¹�Ã}Ä�¶ � ÆGÃ$�"Â�Å Ã5��¶®¹
�ÒÆG¹nµ��^Â�Æ}Ä�� Å,:3ÆG¹�2W34. Ä�ÄIÂ�Ã5��Å . . Æ}Ä�� Ç(&PÄSÄIÆGÇO. µ S 0�ÆGÇ ¹
CG2 CG2
��41'E0�M�4:0�'�K�� 25?��5&O*v0�?V*-&U&O0�K1&  &O*-QS&O0�?V*-&�=5<32W0E0�,3>@?1&�>
pDÆ}µ¸Ã}¶'. µ�0�. Â*�%� ¹%¹PÄ��hD ¹�Ç ·$&�¹�IA. ¹%¶G&/=GÅ �b¹PÄ��bÄIÂ�Å �hÃÒÆ�.LIiÄIÂ�Å �"�^Â�Ã}Ä��rµ¸Ã5�P~���µ�Äh¶ � ÆGÃG¹$D ÆGÅ � ¹�¶ � µ¸Å Çh�"¹�Ç ·�µ¸ÃG¹�Ã5� ¹�µ¸Æ

ÃGÅ ��¹Pµ¸Æt¶®¹PÄnµ¸Ç(]5�(&�ÃGÂ��6¶®¹PÄ��Q2G_ � Å Ã}Ä��rµ¸Ã5�D¶ � Â�Æ���¹�Ç%� ÆGÇ ¹<0�. Â*�%� Å,:3ÆG¹h¹PÄ��D¶G& S ÃGÅN�}µ¸ÇT. � Å Ã}Ä��rµ¸Ã5�D¶ � µ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã�¶®Æ�¶G&/=GÅ �
0�. Â*�%� Å,:3ÆG¹h�}µ¸ÇLÇrµ*���"Â�Ç%�T �Ä µb�»µ*. ¹�ÆGÇn·%Å ÃGÅ ·�µ*. ¹�2�iU�?]®ÄIÅ Â�. Â�0�Å,:3ÆG¹�·%¹�Ã5�EI��^¹/. µ$�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶� $. � Å Ã}Ä��rµ¸Ã5�LÂ���. ¹PÄH�^Â�Çr¶®¹PÄ
��ÂG��µ*. ¹PÄH�^Â�·%·%¹�Ã��^¹�Ã5�h RÄI¹xÄ%&/�}µ¸Ç ¹�ÇDÄIÆGÇ<. ¹�ÆGÇ��}µ¸Ç%� Å ¹xÄIÆ��n&�Ç Å ¹�ÆGÇ ¹�2n_ � Å Ã}Ä��rµ¸Ã5�h¶®¹VD ¹�Ç ·%¹#� ÆGÇ ¹!0�. Â*�%� Å,:3ÆG¹b¹PÄ��hµ�Ä ÄIÂG�^Å &
µ¸ÆT·�µB@®Å ·xÆG·�¶®¹$. � ¹#@��^Å �rµB� Å Â�Ã}0�. Â*�%� Å,:3ÆG¹�IA� � ¹PÄ��%X4 BX¦¶®Å Ç ¹!. � Å Ã}Ä��rµ¸Ã5�hÂ��}. µ�¶G&�Ç Å ��&�¹%¶®Æ)¶G&/=GÅ �V0�. Â*�%� Å,:3ÆG¹%µB�%� ¹�Å Ã5�uÄIÂ�Ã
·%Å ÃGÅ ·xÆG·�2�iU�?]®ÄIÅ Â�. Â�0�Å,:3ÆG¹�·%¹�Ã5�EIG�^¹/. µ$�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶� $. � Å Ã}Ä��rµ¸Ã5�LÂ���. ¹PÄH�^Â�Çr¶®¹PÄ;��ÂG��µ*. ¹PÄnÄ � µ��/�^Â�. ¹�Ã5�nÄIÆGÇH. ¹�ÆGÇT�}µ¸Ç%� Å ¹
Å ÃGD{&�Ç Å ¹�ÆGÇ ¹�2CkDÃTÆG� Å . Å ÄI¹�Çrµ�. ¹b� ¹�Ç ·%¹%¶®¹$D ¹�Ç ·%¹#� ÆGÇ ¹%µ*=GÇ Æ��G� ¹�ÄIÅO. µ�¶G&�Ç Å ��&�¹%¶®Æ ¶G&/=GÅ �V0�. Â*�%� Å,:3ÆG¹%¹PÄ��b¶®Å Ä(�^Â�Ã5� Å ÃÒÆG¹$ 
. � Å Ã}Ä��rµ¸Ã5�D¶®¹<D ¹�Ç ·%¹#� ÆGÇ ¹h0�. Â*�%� Å,:3ÆG¹�2
� 71M�'�&�K�� 25?��5&O*v0�?V*-&�� K1&  &O*-QS&O0�?V*-&��V.871M�'�&�25?��5&O*v0�&��8.871M�'�&  &O*-QSL(&��;.871M�'�&UK1&�*-&O0�25?V*�>
� ¹PÄD¶®Å )Z&�Ç ¹�Ã5� ¹PÄH���}µ�ÄI¹PÄL¶®Æ¨·%Â�Æ���¹�·%¹�Ã5��0�. Â*�%� Å,:3ÆG¹bÄIÂ�Ã5��¶G& S ÃGÅ ¹PÄ< P�}µ¸Ç%� Å ÇD¶®¹". µ+�^Â�ÃGÃ}µ¸Å Ä Ä µ¸Ã��^¹b¶®¹PÄLÅ Ã}Ä��rµ¸Ã5�rÄ

¶ � Â�Æ���¹�Ç%� ÆGÇ ¹�¹#�D¶®¹hD ¹�Ç ·%¹#� ÆGÇ ¹b¶G&#� ¹E�Q�(&PÄLÄIÆGÇT. ¹b¶G&/=GÅ �H0�. Â*�%� Å,:3ÆG¹�IGµ¸Å Ã}ÄIÅ6:3ÆG¹h. � Å Ã}Ä��rµ¸Ã5�D¶®Æt·�µB@®Å ·xÆG·�¶®¹b¶G&/=GÅ �E2�_+µ
���}µ�ÄI¹b¶ � Â�Æ���¹�Ç%� ÆGÇ ¹u¹PÄ��D¶G& S ÃGÅ ¹b¹�Ã5� Ç ¹". � Å Ã}Ä��rµ¸Ã5��¶ � Â�Æ���¹�Ç%� ÆGÇ ¹h0�. Â*�%� Å,:3ÆG¹u¹#��. � Å Ã}Ä��rµ¸Ã5��¶®Æ�·�µB@®Å ·xÆG·�¶®¹x¶G&/=GÅ �E2n_+µ
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���}µ�ÄI¹f¶®¹8D ¹�Ç ·%¹#� ÆGÇ ¹f¹PÄ���¶G& S ÃGÅ ¹f¹�Ã5� Ç ¹8. � Å Ã}Ä��rµ¸Ã5��¶®ÆÈ·�µB@®Å ·xÆG·�¶®¹J¶G&/=GÅ ��¹#�^. � Å Ã}Ä��rµ¸Ã5��¶®¹8D ¹�Ç ·%¹#� ÆGÇ ¹80�. Â*�%� Å,:3ÆG¹�2 � ¹PÄ
¶®¹�ÆG@P���}µ�ÄI¹PÄ8�^Â�Ã}Ä�� Å � ÆG¹�Ã5�
. µV���}µ�ÄI¹DÂ�Æ���¹�Ç%� ¹�I3¶G& S ÃGÅ ¹D¹�Ã5� Ç ¹�. ¹PÄ1Å Ã}Ä��rµ¸Ã5�rÄf¶ � Â�Æ���¹�Ç%� ÆGÇ ¹n¹#�n¶®¹HD ¹�Ç ·%¹#� ÆGÇ ¹�0�. Â*�%� Å,:3ÆG¹�2
1 . � Å Ã?��¹�ÇrÄI¹�I?. µb���}µ�ÄI¹<D ¹�Ç ·$&�¹u¹PÄ��L¶G& S ÃGÅ ¹u¹�Ã5� Ç ¹h. ¹PÄnÅ Ã}Ä��rµ¸Ã5�rÄn¶®¹<D ¹�Ç ·%¹#� ÆGÇ ¹u¹#�D¶ � Â�Æ���¹�Ç%� ÆGÇ ¹<0�. Â*�%� Å,:3ÆG¹�2

34.®¹PÄ��U="Â�Ã%¶®¹nÃGÂ*� ¹�ÇU:3ÆG¹
. µ<���}µ�ÄI¹;D ¹�Ç ·$&�¹nÃ � ¹PÄ��O�}µ�ÄCD Â�Ç��#&�·%¹�Ã5��µ�Ä ÄIÂG�^Å &�¹JµW��¹E�1ÆGÃ�µ¸Ç Ç(9#��¶®Æ�¶G&/=GÅ �E2 1 Å Ã}ÄIÅLI�¶Gµ¸Ã}Ä
. ¹!��µ�Än¶ � ÆGÃG¹VD ¹�Ç ·%¹#� ÆGÇ ¹uÃGÂ�Ã¨µ*=GÇ Æ��G� ¹�I��^Â�·%·%¹"� � ¹PÄ���. ¹"��µ�ÄLÄIÆGÇH. µ S 0�ÆGÇ ¹�CG2 CGIG. ¹x¶G&/=GÅ ��¶®Å ·%Å ÃÒÆG¹"0�Çrµ�¶®ÆG¹/. . ¹�·%¹�Ã5�
µ*�GÇ(-PÄ8. � Å Ã}Ä��rµ¸Ã5�n¶®¹�D ¹�Ç ·%¹#� ÆGÇ ¹�0�. Â*�%� Å,:3ÆG¹�2�kDÃ�¶G& S ÃGÅ �nµ*. Â�ÇrÄU. µ!���}µ�ÄI¹�¶®¹�Ç ¹#� Â�ÆGÇf¹�Ã5� Ç ¹<. � Å Ã}Ä��rµ¸Ã5�n¶®Æd·�µB@®Å ·xÆG·�¶®¹
. � ¹#@��^Å �rµB� Å Â�Ã�¹#�H. � Å Ã}Ä��rµ¸Ã5�LÂ���. ¹u¶G&/=GÅ ��µ%µB�%� ¹�Å Ã5�LÄ µb�»µ*. ¹�ÆGÇn·%Å ÃGÅ ·�µ*. ¹�2

� ?12W0�,3&(4:0 25?��5&O*v0 �V>@?12W0�,3&(4:0
K1& �;,/0�&('�'�&��:K1?V*-L(&�&��m&()+0�,��5& K1& <3M .871M�'�& K1&�*-&O0�25?V* �;M�Q .8<3,/0�?1K1&�K1&
�525,3'�&(QS&(4:0 � �;,/0�&('�'�&�K1&  &O*-QS&O0�?V*-&

34.i¹#@®Å Ä�� ¹uÆGÃG¹b·xÆ�. � Å � Æ}¶®¹x¶®¹V�}µ¸Çrµ¸·$-#� Ç ¹PÄJÅ Ã}¶G&/�"¹�Ã}¶Gµ¸Ã5�rÄT�"Â�ÆGÇD¶G&E�^Ç Å Ç ¹h. µ�ÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹�2 � ¹PÄT�}µ¸Çrµ¸·$-#� Ç ¹PÄ
�"¹�Æ���¹�Ã5��9#� Ç ¹b¶®Å ·%¹�Ã}ÄIÅ Â�ÃGÃ�&PÄ!~:¶®ÆGÇ(&�¹x¶ � Â�Æ���¹�Ç%� ÆGÇ ¹�IG¶®¹VD ¹�Ç ·%¹#� ÆGÇ ¹�I"¶®ÆGÇ(&�¹u¹#)A¹E�Q� Å ��¹x¶®¹". µ$���}µ�ÄI¹x¶®¹uÇ ¹#� Â�ÆGÇEI��^Â�·bX
�"Â3Ä µ¸Ã5� ¹}�^Â�Ã5� Å ÃÒÆG¹¨¶®Æ �}ÆG@v0�. Â*�%� Å,:3ÆG¹�Ifµ¸·$��. Å � Æ}¶®¹T¶®¹}��Â�Å ÄI¹�·%¹�Ã5�EIH2/2/2 ��Â�Æ$µ�¶®Å ·%¹�Ã}ÄIÅ Â�ÃGÃ�&PÄ'~�:3ÆGÂ*� Å ¹�Ã5��Â�Æ���¹�Ç%�EI
:3ÆGÂ*� Å ¹�Ã5�u¶®¹b�ÒÅ � ¹PÄ ÄI¹�I^2/2/2 �Q2AK�µ¸Ã}Äh�^¹#�%� ¹b&#� Æ}¶®¹�I&ÃGÂ�Æ}Ä��GÇ Å �ÒÅ . &/0�Å ¹�Ç Â�Ã}ÄH. ¹PÄ<�}µ¸Çrµ¸·$-#� Ç ¹PÄDµ�¶®Å ·%¹�Ã}ÄIÅ Â�ÃGÃ�&PÄ/IZ�GÆGÅ Ä(:3Æ � Å . Ä
�"¹�Ç ·%¹#�%� ¹�Ã5�xÆGÃG¹+&#� Æ}¶®¹d¶®¹+. µ¨ÄIÂ�ÆGÇ��^¹$0�. Â*�%� Å,:3ÆG¹RÅ Ã}¶G&/�"¹�Ã}¶Gµ¸·%·%¹�Ã5�È¶®¹PÄ"�»µ¸Ç Å µB� Å Â�Ã}Äu¶®¹+�n&�Ç Å Â®¶®¹$D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�2
fLÂ�Æ}ÄJÃGÂ�Æ}ÄJÅ Ã5�(&�Ç ¹PÄ ÄIÂ�Ã}Äf¹�Ã��}µ¸Ç%� Å,�^Æ�. Å ¹�ÇLµ¸ÆG@��!�}µ¸Çrµ¸·$-#� Ç ¹PÄJÄIÆGÅ �»µ¸Ã5�rÄh>
A 2 <3& >@?12W0�,3&(4:0U25?��5&O*v0 	���>iÅ .�¹PÄ��b¶G& S ÃGÅ8�^Â�·%·%¹$. ¹�Çrµ*���"Â�Ç%�h¹�Ã5� Ç ¹$. µt¶®ÆGÇ(&�¹�¶®¹$. µ����}µ�ÄI¹%Â�Æ���¹�Ç%� ¹È¹#�". µ
�n&�Ç Å Â®¶®¹TD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�2�a�ÃP�(��&�Â�Ç Å ¹�I3Å .n�"¹�ÆG�;�GÇ ¹�Ã}¶®Ç ¹D¶®¹PÄU�»µ*. ¹�ÆGÇrÄ�¹�Ã5� Ç ¹ X�~{�}µ�Ä1¶ � Â�Æ���¹�Ç%� ÆGÇ ¹W�S¹#���!~{�}µ�Äf¶®¹
D ¹�Ç ·%¹#� ÆGÇ ¹DÂ�ÆdÆGÃG¹<D ¹�Ç ·%¹#� ÆGÇ ¹�Å Ã��^Â�·$��. -#� ¹W�Q2?a�Ã��GÇrµB� Å,:3ÆG¹�IÒÅ .Z�»µ¸Ç Å ¹�¹�Ã5� Ç ¹�X�
 �x¹#�5X�
 � �2?K�µ¸Ã}Ä;. µ!. Å �%�(&�ÇrµB� ÆGÇ ¹�I
Â�Ã�Ç ¹#� Ç Â�Æ���¹<&/03µ*. ¹�·%¹�Ã5�JÆGÃ�&E:3ÆGÅ �»µ*. ¹�Ã5�EI�. ¹V:3ÆGÂ*� Å ¹�Ã5�TD ¹�Ç ·$&�IG¶G& S ÃGÅN�}µ¸Ç���� < � r 	��B2

CG2 <3&�>@?12W0�,3&(4:0�K1&��;,/0�&('�'�& !��b>GÅ .+¹PÄ��D¶G& S ÃGÅ6�^Â�·%·%¹V. ¹uÇrµ*���"Â�Ç%�n¹�Ã5� Ç ¹V. µ�¶®ÆGÇ(&�¹u¶®¹". µb���}µ�ÄI¹b¶ � Â�Æ���¹�Ç%� ÆGÇ ¹
¹#�H. µR¶®ÆGÇ(&�¹b¶®¹". µ$���}µ�ÄI¹b¶®¹hD ¹�Ç ·%¹#� ÆGÇ ¹�2AkDÃ��"¹�ÆG�<&/03µ*. ¹�·%¹�Ã5�nÇ ¹#� Ç Â�Æ���¹�ÇL¶Gµ¸Ã}ÄT. µ$. Å �%�(&�ÇrµB� ÆGÇ ¹V. µ�¶G& S ÃGÅ � Å Â�Ã
Å Ã?��¹�ÇrÄI¹�2534.iÅ Ã}¶®Å,:3ÆG¹hÆGÃG¹uµ�Ä%]Ò·$&#� Ç Å ¹h��. Æ}ÄJÂ�Æ�·%Â�Å Ã}ÄJ·�µ¸Ç�:3Æ�&�¹h¶®¹h. � Å ·$�GÆ�. ÄIÅ Â�Ã�0�. Â*�%� Å,:3ÆG¹�2 � Â�·%·%¹h. µb���}µ�ÄI¹
¶ � Â�Æ���¹�Ç%� ÆGÇ ¹¨µ ÆGÃG¹T¶®ÆGÇ(&�¹}&/03µ*. ¹�Â�Æv��. Æ}Ä�. Â�Ã�0�ÆG¹}:3ÆG¹'. µc���}µ�ÄI¹T¶®¹'D ¹�Ç ·%¹#� ÆGÇ ¹�I !��t¹PÄ����^Â�·$�GÇ Å Ä�¹�Ã5� Ç ¹
�M~ Å ·$�GÆ�. ÄIÅ Â�Ã 0�. Â*�%� Å,:3ÆG¹�Ä%]Ò·$&#� Ç Å,:3ÆG¹W�b¹#� � ~ Å ·$�GÆ�. ÄIÅ Â�Ãy0�. Â*�%� Å,:3ÆG¹�� Ç(-PÄÈµ�Ä%]Ò·$&#� Ç Å,:3ÆG¹W�Q2^a�Ãy�GÇrµB� Å,:3ÆG¹�I^. ¹PÄ
�»µ*. ¹�ÆGÇrÄfÆ}ÄIÆG¹/. . ¹PÄnÄIÂ�Ã5�LÄIÅ � Æ�&�¹PÄn¹�Ã5� Ç ¹ x¹#� ��2

� 2 <3M K1?V*-L(&�&��m&()+0�,��5& K1&�<3M�.871M�'�&�K1& *-&O0�25?V* ���!>?�^¹��}µ¸Çrµ¸·$-#� Ç ¹H�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶�µ¸Æ$� ¹�·$�}Ä1¹�Ã5� Ç ¹�. � Å Ã}Ä��rµ¸Ã5�
¶®ÆÈ·�µB@®Å ·xÆG· ¶ � ¹#@��^Å �rµB� Å Â�Ãx¹#�O. � Å Ã}Ä��rµ¸Ã5��Â��!. ¹n¶G&/=GÅ ��¹PÄ��U:3Æ}µ�ÄIÅ ·%¹�Ã5�SÇ ¹/��¹�ÃÒÆ! hÄ µ��»µ*. ¹�ÆGÇS·%Å ÃGÅ ·�µ*. ¹�2B34.®Ä � µ*0�Å �
¶ � ÆGÃb�}µ¸Çrµ¸·$-#� Ç ¹J¶ � Å ·$�"Â�Ç%�rµ¸Ã��^¹
�GÆGÅ Ä(:3Æ � Å .}µ<�"Â�ÆGÇ�¹#)A¹#�1¶®¹J·%Â®¶®Å S ¹�ÇO. µ<�"¹�Ã5� ¹L¶®Æ%Ä%�"¹E�Q� Ç ¹L¶®¹
. µhÄIÂ�ÆGÇ��^¹J¶Gµ¸Ã}Ä
. ¹PÄ
�}µ¸ÆG� ¹PÄ;D Ç(&E:3ÆG¹�Ã��^¹PÄ/2G34.i¹PÄ��nÃÒÆ�.+¶Gµ¸Ã}Ä
. ¹"��µ�Än¶ � ÆGÃG¹hD ¹�Ç ·%¹#� ÆGÇ ¹uµ*=GÇ Æ��G� ¹�2

D 2 <	� M�Q .8<3,/0�?1K1& K1&��525,3'�&(QS&(4:0 ����>��^¹h�}µ¸Çrµ¸·$-#� Ç ¹�¹PÄ��D¶G& S ÃGÅ6�^Â�·%·%¹V. � µ¸·$��. Å � Æ}¶®¹u¹�Ã5� Ç ¹h. µb�»µ*. ¹�ÆGÇn·%Å ÃGÅ X
·�µ*. ¹h¹#�H. µb�»µ*. ¹�ÆGÇn·�µB@®Å ·�µ*. ¹u¶®Æ�¶G&/=GÅ �H0�. Â*�%� Å,:3ÆG¹�2G34.+Ä � ¹#@G�GÇ Å ·%¹�¹�Ã��	
 �  q 2

iG2 <3M �;,/0�&('�'�&TK1&  &O*-QS&O0�?V*-& � >��^¹T�}µ¸Çrµ¸·$-#� Ç ¹J¹PÄ��1¶G& S ÃGÅ��^Â�·%·%¹T. � µ¸·$��. Å � Æ}¶®¹L¶®Æ%·%Å ÃGÅ ·xÆG· ¶®¹T. µu¶G&�Ç Å ��&�¹
¶®Æ�¶G&/=GÅ �80�. Â*�%� Å,:3ÆG¹n¹#�;�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶b h. µh�ÒÅ � ¹PÄ ÄI¹L¶®ÆR¶G&/=GÅ �80�. Â*�%� Å,:3ÆG¹H h. � Å Ã}Ä��rµ¸Ã5�f¶®¹
D ¹�Ç ·%¹#� ÆGÇ ¹�2�34.}Ä � ¹#@G�GÇ Å ·%¹
¹�Ã �)
 �  t 2

�L()B25Q .m25'�,/0�,3254 .mLO*-,32;K1,3>@?1&��fM�.mLO*-,32;K1,3>@?1&
_i¹PÄfµ*�n&�Ç Å Â®¶®Å,�^Å �(&PÄ;:3ÆGÅ&ÄI¹DÇ ¹#� Ç Â�Æ���¹�Ã5�f¶Gµ¸Ã}ÄfÆGÃ�ÄIÅ 0�Ã}µ*.Aµ��^Â�Æ}Ä�� Å,:3ÆG¹��^Â�Ã5� Ç Å =GÆG¹�Ã5�
 !. µ!:3Æ}µ*. Å �(&<��ÂG��µ*. ¹!~�gh. µB�%� �

gh. µB�%� � 1(3"4"# I � �GÅ . ¶®¹�ÇrÄ � _i¹�¹ � 3"!$# �Q2?K�µ¸Ã}ÄU. ¹<��µ�Ä1¶®¹PÄ1ÄIÂ�Ã}ÄU��Â�Å Ä%&PÄ/I��^¹PÄ1µ*�n&�Ç Å Â®¶®Å,�^Å �(&PÄU�"¹�Æ���¹�Ã5�8�GÇ ÂB��¹�ÃGÅ Ç�¶ � ÆGÃ+=GÇ ÆGÅ �
µB7�Â�ÆG�(&� ". µxÄIÂ�ÆGÇ��^¹T0�. Â*�%� Å,:3ÆG¹�I?�^Â�·%·%¹�I5�}µ¸Ç1¹#@®¹�·$��. ¹�I3¹�ÃRÇrµ¸Å ÄIÂ�ÃR¶ � ÆGÃG¹HD ÆGÅ � ¹<0�. Â*�%� Å,:3ÆG¹�I�Â�Æ+9#� Ç ¹�0�&�Ã�&�Ç(&�¹PÄO�}µ¸ÇJ¶®¹
�"¹#� Å � ¹PÄO�»µ¸Ç Å µB� Å Â�Ã}Ä\¶®¹
. µ�D Ç(&E:3ÆG¹�Ã��^¹;D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹h~ 7�Å �%� ¹�ÇQ�\Â�Æ%¶®¹
. � µ¸·$��. Å � Æ}¶®¹"~:Ä%�GÅ ·%·%¹�ÇQ�Q2*xLÃ�ÄIÅ 0�Ã}µ*.®µ��^Â�Æ}Ä�� Å,:3ÆG¹
�"¹�ÆG�hÄI¹x¶G&E�^Â�·$�"Â3ÄI¹�ÇDµ*. Â�ÇrÄJ¹�Ã�ÆGÃG¹!�}µ¸Ç%� Å ¹V�n&�Ç Å Â®¶®Å,:3ÆG¹�~:¶®ÆG¹b $. µRÄIÂ�ÆGÇ��^¹V0�. Â*�%� Å,:3ÆG¹W�J¹#�DÆGÃG¹!�}µ¸Ç%� Å ¹bµ*�n&�Ç Å Â®¶®Å,:3ÆG¹
~:¶®ÆG¹Tµ¸Æ =GÇ ÆGÅ �R¹#�� r. µ ÄIÂ�ÆGÇ��^¹�0�. Â*�%� Å,:3ÆG¹¨¶Gµ¸Ã}ÄP. ¹'��µ�ÄR¶®¹PÄRµ*�n&�Ç Å Â®¶®Å,�^Å �(&PÄRÄ�� Ç Æ��Q� ÆGÇ ¹/. . ¹PÄ���~:¶ � 1 . ¹PÄ Ä µ¸Ã}¶®Ç Â ��µ*.� 7 8 :?747?:;7�!"# IWK�µ¸ÇrÄIÅ ÃGÂ3Ä �³µ*. � 7,=$# I/w�¹/0�Ã}µ¸Ã}µ¸ÇrµW]3µ¸Ã}µ �Zµ*. � 4;1(=$# �Q2*kDÃ"�"¹�ÆG��¶G& S ÃGÅ Ç6. ¹1Çrµ*���"Â�Ç%�6�n&�Ç Å Â®¶®Å,:3ÆG¹ � µ*�n&�Ç Å Â®¶®Å,:3ÆG¹
�^Â�·%·%¹�. ¹�Çrµ*���"Â�Ç%�%¹�Ã5� Ç ¹�. � &�ÃG¹�Ç(0�Å ¹t¶®¹�. µM�}µ¸Ç%� Å ¹��n&�Ç Å Â®¶®Å,:3ÆG¹t¹#�+�^¹/. . ¹t¶®¹�. µM�}µ¸Ç%� Å ¹tµ*�n&�Ç Å Â®¶®Å,:3ÆG¹t¶ � ÆGÃ³ÄIÅ 0�Ã}µ*.
µ��^Â�Æ}Ä�� Å,:3ÆG¹�2*K�µ¸Ã}Ä^� Â�ÆG� ¹H�^¹#�%� ¹T&#� Æ}¶®¹�I¸ÃGÂ�Æ}ÄO. µ¸Å Ä ÄI¹�Ç Â�Ã}Ä^�^¹PÄ�µ�Ä%�"¹E�Q�rÄ�¶®¹H���*�(&J¹#�1ÃGÂ�Æ}ÄSÃGÂ�Æ}ÄU�^¹�Ã5� Ç ¹�Ç Â�Ã}ÄSÄIÆGÇO. � &#� Æ}¶®¹
¶®¹
. µhÄIÂ�ÆGÇ��^¹;0�. Â*�%� Å,:3ÆG¹
�n&�Ç Å Â®¶®Å,:3ÆG¹�2BK�µ¸Ã}Ä^. ¹H���}µ¸Ã5�O�#. µ�Ä ÄIÅ,:3ÆG¹�IW. µ<�GÇ(&PÄI¹�Ã��^¹J¶ � µ*�n&�Ç Å Â®¶®Å,�^Å �(&J¹PÄ��U�^Â�Ã}ÄIÅ ¶G&�Ç(&�¹
�^Â�·%·%¹
ÆGÃ�¶G&#D:µ¸ÆG�EI��^¹V:3ÆGÅiÃ � ¹PÄ��H�}µ�Ä
. ¹V��µ�Än¶Gµ¸Ã}Än¶ � µ¸ÆG� Ç ¹PÄnÄ���]?. ¹PÄJ·xÆ}ÄIÅ,��µ¸ÆG@A2

fLÂ�Æ}Äbµ*. . Â�Ã}ÄV ��GÇ(&PÄI¹�Ã5�x¶G&#�rµ¸Å . . ¹�Ç". ¹PÄV. Å ¹�Ã}Äb·%Å Äu¹�Ãc&/�ÒÅ ¶®¹�Ã��^¹R¶Gµ¸Ã}ÄV. µ�. Å �%�(&�ÇrµB� ÆGÇ ¹�¹�Ã5� Ç ¹P. ¹PÄV�}µ¸Çrµ¸·$-#� Ç ¹PÄu¶®¹
ÄIÂ�ÆGÇ��^¹<0�. Â*�%� Å,:3ÆG¹h¹#�H. µP:3Æ}µ*. Å �(&h��ÂG��µ*. ¹�2
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������ Z ���hBLK+�D>AK CÒBL� ��� HJB ��� F¦E�� !1@n> ��� K
��4:0�&(41'�,/0�L��52;)BM�<3&

_+µ S 0�ÆGÇ ¹fCG2 � Å . . Æ}Ä�� Ç ¹}. ¹PÄ��»µ¸Ç Å µB� Å Â�Ã}Äd¶®Æ�¶G&/=GÅ ��0�. Â*�%� Å,:3ÆG¹T¹PÄ�� Å ·$&}�}µ¸Ç S . � Çrµ*0�¹TÅ Ã?��¹�ÇrÄI¹'�"Â�ÆGÇt¶®Å )Z&�Ç ¹�Ã5� ¹PÄ
Å Ã5� ¹�Ã}ÄIÅ �(&PÄ���ÂG��µ*. ¹PÄD¶Gµ¸Ã}Ä�. ¹b��µ�ÄD¶ � ÆGÃ}. ÂG�^ÆG� ¹�ÆGÇ�ÃGÂ�Ã}���}µ¸Ã5� ¹�ÆGÇE2�aU. . ¹È¹PÄ���¹#@?� Çrµ¸Å � ¹È¶ � ÆGÃG¹!&#� Æ}¶®¹%ÄIÆGÇ<. ¹PÄ<�^Â�Ç Ç(&/. µB�rÄ
Ä%�"¹E�Q� Çrµ¸ÆG@�¶®¹PÄ��}µ¸Çrµ¸·$-#� Ç ¹PÄD¶®¹ÈÄIÂ�ÆGÇ��^¹"0�. Â*�%� Å,:3ÆG¹�I}Ç(&Pµ*. Å Ä%&�¹"�}µ¸ÇVshµ¸Æ���Ã �	|ÒÆGÃ}¶G="¹�Ç(0 � ="!$# 2N|ÒÆGÇh�^¹#��¹#@®¹�·$��. ¹�In. µ
�GÇ ¹PÄ ÄIÅ Â�ÃbÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹�ÃGÂ*�(&�¹�� �}µ�Ä ÄI¹f¶®¹ V< ������	 � t�� :3Æ}µ¸Ã}¶V. � Å Ã5� ¹�Ã}ÄIÅ �(&;��ÂG��µ*. ¹�ÃGÂ*�(&�¹ !���
'�}µ�Ä ÄI¹1¶®¹ � �����
  �$���<2 � ¹#�%� ¹xÂ�=}ÄI¹�Ç(�»µB� Å Â�Ã�¹PÄ��<0�&�Ã�&�Çrµ*. Å Ä µ*=�. ¹$>"ÆGÃG¹Èµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã¨¶ � Å Ã5� ¹�Ã}ÄIÅ �(&!��ÂG��µ*. ¹bÇ(&PÄIÆ�. � ¹"0�&�Ã�&�Çrµ*. ¹�·%¹�Ã5�
¶ � ÆGÃG¹hµ¸Æ�0�·%¹�Ã5�rµB� Å Â�ÃR¶®¹<. µ"�GÇ ¹PÄ ÄIÅ Â�ÃRÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹!~�_+µ�¶®¹#D Â�0�¹P¶ ��´'�/ghÅ ÃGÃG¹/] � 1(3"!"# I A �BY � 5�3�Ä Ä%�GÅ `ÒÅ � 141 8�# I A �BY D 5
|G���ÒÆG�%� ¹ � 1(=;1 # I A �Bw A 5/e\µ¸Ã}µ*`»µ �us�Â�Æ�. ¶ � 1  "!$# I A �Bw � 5Eguµ¸Ç(. Ä ÄIÂ�Ã � 1 443$# I A �BwBY65/qLÂ�. ·!="¹�Ç(0 �³µ*. � 1 5" $# I A �BwBw65Wshµ¸Æ���Ã*�
|ÒÆGÃ}¶G="¹�Ç(0 � ="!$# I A �Bw��65BeJÅ ��3�¹ � |ÒÆGÃ}¶G="¹�Ç(0 � 4"5" $# I A ���OC�5*|ÒÆGÃ}¶G="¹�Ç(0'��µ*. � 1  43$# I A ��� � 5*_i¹E�^ÆGÅ � ��KD¹�·%Â�. Å Ã � 1&7�5?:>1&7?1 # I
A ���Bw5�Q2

a�Ã���. Æ}ÄJ¶®¹<. µ"�GÇ ¹PÄ ÄIÅ Â�ÃdÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹�I�. ¹PÄ;�}µ¸Çrµ¸·$-#� Ç ¹PÄ�¶®¹hÄIÂ�ÆGÇ��^¹�0�. Â*�%� Å,:3ÆG¹<:3ÆGÅZ�»µ¸Ç Å ¹�Ã5�;. Â�ÇrÄf¶ � ÆGÃ����}µ¸Ã�0�¹#X
·%¹�Ã5�D¶ � Å Ã5� ¹�Ã}ÄIÅ �(&V��ÂG��µ*. ¹hÄIÂ�Ã5�V>
A 2 �mM  *-L(>@?1&(41)B&  2541K1M�QS&(4:0�M�<3&
_ � Å Ã5� ¹�Ã}ÄIÅ �(&V�»µ¸Ç Å ¹uÄIÂ�Æ���¹�Ã5�D¶®¹V�}µ¸Å ÇLµW��¹E�<. µbD Ç(&E:3ÆG¹�Ã��^¹hD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹+~Ls�Çrµ¸·%·%Å Ã�0
��µ*. � =" $# I A �BwBw65GeJÅ ��3�¹� 4"5" $# I A ���OC�5�_iÅ &�Ã}µ¸Çr¶ � KDÅ^Jf¹�ÃG¹P¶®¹#�%� Â � 1&747"# I A �����5�Q2�a�Ã'��Â�Å @����}µ¸Ã5�(&�¹�IG¹/. . ¹"�"¹�ÆG��Ã�&Pµ¸ÃG·%Â�Å Ã}ÄL¹�Ã\9#� Ç ¹x¶G&#X�^Â�Æ���. &�¹�I��^Â�·%·%¹h�}µ¸Çn¹#@®¹�·$��. ¹h. Â�ÇrÄn¶ � ÆGÃ�ÄIÂ�Ã S . &bÄIÆGÇnÆGÃG¹hÃGÂ*� ¹h� ¹�ÃÒÆG¹�2
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CG2 �mM �;,/0�&('�'�&�K1&  &O*-QS&O0�?V*-&
_+µh�ÒÅ � ¹PÄ ÄI¹D¶®¹TD ¹�Ç ·%¹#� ÆGÇ ¹���¹PÄ��1Ç ¹/�GÇ(&PÄI¹�Ã5�(&�¹nÅ Ã}¶®Å Ç ¹E�Q� ¹�·%¹�Ã5�fÄIÆGÇU. µ S 0�ÆGÇ ¹ CG2 � �}µ¸Ç8. µh�"¹�Ã5� ¹�¶®¹H. µh�rµ¸Ã�0�¹�Ã5� ¹
µ¸Æ�¶G&/=GÅ �<0�. Â*�%� Å,:3ÆG¹V�"¹�Ã}¶Gµ¸Ã5��. µP���}µ�ÄI¹b¶®¹VD ¹�Ç ·%¹#� ÆGÇ ¹�2AkDÃ�ÃGÂ*� ¹!:3ÆG¹"�^¹#�%� ¹!�"¹�Ã5� ¹xµ¸Æ�0�·%¹�Ã5� ¹bµW��¹E�h. � Å Ã5� ¹�ÃGX
ÄIÅ �(&�2nKD¹bÃGÂ�·!=GÇ ¹�Æ}ÄI¹PÄT&#� Æ}¶®¹PÄDÂ�Ã5�L·%Å ÄD¹�Ã\&/�ÒÅ ¶®¹�Ã��^¹bÆGÃG¹!�^Â�Ç Ç(&/. µB� Å Â�Ã�D Â�Ç%� ¹u¹�Ã5� Ç ¹". µP�ÒÅ � ¹PÄ ÄI¹x¶®¹VD ¹�Ç ·%¹#� ÆGÇ ¹
¹#�b. � Å Ã5� ¹�Ã}ÄIÅ �(&���ÂG��µ*. ¹}~�Y}µ¸Ã5� � 242$# I A �BwOC�56qLÂ�. ·!="¹�Ç(0 �#µ*. � 1 5" "# I A �BwBw65Cshµ¸Æ���Ã � |ÒÆGÃ}¶G="¹�Ç(0 � ="!$# I A �Bw��65
|ÒÆGÃ}¶G="¹�Ç(0
�¤µ*. � 1  43"# I A ��� � �Q2

� 2 � � M�Q .8<3,/0�?1K1&�K1&��525,3'�&(QS&(4:0_ � µ¸·$��. Å � Æ}¶®¹u¶®¹h��Â�Å ÄI¹�·%¹�Ã5� ���xÄI¹�·!=�. ¹<�»µ¸Ç Å ¹�ÇT�^Â�ÃB7�Â�Å Ã5� ¹�·%¹�Ã5�T b. µ!�ÒÅ � ¹PÄ ÄI¹h¶®¹<D ¹�Ç ·%¹#� ÆGÇ ¹u¶Gµ¸Ã}Ä;. ¹V��µ�ÄJ¶®¹PÄ
���}µ¸Ã5� ¹�ÆGÇrÄh~L|ÒÆGÃ}¶G="¹�Ç(0
��µ*. � 1  43$# I A ��� � �Q2 ��� ¹PÄ��T&/03µ*. ¹�·%¹�Ã5�H�^¹V:3ÆG¹V. � Â�Ã�Â�=}ÄI¹�Ç(��¹hÄIÆGÇT. µ S 0�ÆGÇ ¹
CG2 � 2

D 2 �m&U>@?12W0�,3&(4:0T25?��5&O*v0
a�Ã���Â�Å @����}µ¸Ã5�(&�¹�I�|ÒÆGÃ}¶G="¹�Ç(0 ��µ*. � 1  43$# ÃGÂ*� ¹�Ã5�<:3ÆG¹�I�:3Æ}µ¸Ã}¶�. � µ¸·$��. Å � Æ}¶®¹x¶®¹V��Â�Å ÄI¹�·%¹�Ã5�n¹PÄ��TD:µ¸Å =�. ¹�I�. � µ¸Æ�0*X
·%¹�Ã5�rµB� Å Â�Ã?¶®¹�. � Å Ã5� ¹�Ã}ÄIÅ �(&���ÂG��µ*. ¹+�"¹�ÆG�RÄI¹�D:µ¸Å Ç ¹��}µ¸Ç%¶®Å ·%Å ÃÒÆG� Å Â�Ã ¶®Æ :3ÆGÂ*� Å ¹�Ã5�%Â�Æ���¹�Ç%�E2CxLÃG¹�D Â�Å Ä$:3ÆG¹�. ¹
:3ÆGÂ*� Å ¹�Ã5�xÂ�Æ���¹�Ç%�Èµ¨µB�%� ¹�Å Ã5�ÈÆGÃ¬ÃGÅ ��¹Pµ¸Æ?¶®Â�ÃGÃ�&�I\¶®¹�. � Â�Çr¶®Ç ¹d¶®¹�X�
 V�I+Å .JÄI¹dÄ��rµ*=GÅ . Å ÄI¹d¹#�b. � µ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã¬¶®¹
. � Å Ã5� ¹�Ã}ÄIÅ �(&h��ÂG��µ*. ¹hÄI¹<D:µ¸Å �Dµ*. Â�ÇrÄ;�}µ¸ÇLµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã�¶®¹h. � µ¸·$��. Å � Æ}¶®¹b¶®¹V��Â�Å ÄI¹�·%¹�Ã5�E2GxLÃG¹hD Â�Ç%� ¹V�^Â�Ç Ç(&/. µB� Å Â�Ã
¹�Ã5� Ç ¹<:3ÆGÂ*� Å ¹�Ã5�fÂ�Æ���¹�Ç%�f¹#�JÅ Ã5� ¹�Ã}ÄIÅ �(&<��ÂG��µ*. ¹Dµ!&#�(&�Â�=}ÄI¹�Ç(��&�¹T�}µ¸Ç
eJÅ ·P��`�¹ � µ*. � 1  ,8�# I A �Oi+w655qLÂ�. ·!="¹�Ç(0 ��µ*.� 1 5" $# I A �BwBw65�kDÇ(. Å `�Â*) � 1(2;1�# I A ��� A 5?KDÇ Â�·%¹/] ��µ*. � !,8�# I A ���OC�5GqDµ���`ÒÅ �  43$# I A ���BY5�Q2

iG2 �m&U>@?12W0�,3&(4:0TK1&��;,/0�&('�'�&
a�Ã"��Â�Å @V���}µ¸Ã5�(&�¹�IW|ÒÆGÃ}¶G="¹�Ç(0 �³µ*. � 1  43"# ÃGÂ*� ¹�Ã5�6&/03µ*. ¹�·%¹�Ã5�^:3Æ � ÆGÃG¹fµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ãu¶ � Å Ã5� ¹�Ã}ÄIÅ �(&;�"¹�ÆG�SÇ(&PÄIÆ�. � ¹�Ç
¶ � ÆGÃG¹dµ��/�^¹�Ã5� Æ}µB� Å Â�Ã)¶®¹+. � µ�Ä%]Ò·$&#� Ç Å ¹�I+¶®Â�Ã���¶ � ÆGÃG¹R·%Â®¶®Å S ��µB� Å Â�Ã ¶®Æz:3ÆGÂ*� Å ¹�Ã5�È¶®¹P�ÒÅ � ¹PÄ ÄI¹�2CxLÃG¹dµ¸Æ�0�·%¹�ÃGX
�rµB� Å Â�Ã¨¶®Æ':3ÆGÂ*� Å ¹�Ã5��¶®¹!�ÒÅ � ¹PÄ ÄI¹xµW��¹E�h. � Å Ã5� ¹�Ã}ÄIÅ �(&b¹PÄ��<&/03µ*. ¹�·%¹�Ã5�LÃGÂ*�(&�¹"�}µ¸Ç<eJÅ ·P��`�¹'� µ*. � 1  ,8�# IZqLÂ�. ·!="¹�Ç(0
��µ*. � 1 5" $# InKDÇ Â�·%¹/] ��µ*. � !,8�# 2nK � ÆGÃ¨µ¸ÆG� Ç ¹!���*�(&�I�. ¹!:3ÆGÂ*� Å ¹�Ã5�D¶®¹"�ÒÅ � ¹PÄ ÄI¹bÄI¹�·!=�. ¹V&/03µ*. ¹�·%¹�Ã5�D¶G&/�"¹�Ã}¶®Ç ¹x¶®¹
. µ$D Ç(&E:3ÆG¹�Ã��^¹VD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹+>"Å .6� ¹�Ã}¶' R¶®Å ·%Å ÃÒÆG¹�Çh:3Æ}µ¸Ã}¶�. µPD Ç(&E:3ÆG¹�Ã��^¹VD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹xµ¸Æ�0�·%¹�Ã5� ¹�In�^¹b:3ÆGÅ
µ¸·$-�ÃG¹V %¶®¹PÄJÅ ·$�GÆ�. ÄIÅ Â�Ã}ÄT0�. Â*�%� Å,:3ÆG¹PÄ
��. Æ}ÄnÄ%]Ò·$&#� Ç Å,:3ÆG¹PÄT b�}µ¸ÆG� ¹hD Ç(&E:3ÆG¹�Ã��^¹P~L|ÒÆGÃ}¶G="¹�Ç(0
��µ*. � 1  43$# �Q2

�
,3Q �1*-&
1 ���*�(&h¶®¹PÄ
�»µ¸Ç Å µB� Å Â�Ã}Äf¶®¹V:3Æ}µ*. Å �(&hÅ Ã}¶®ÆGÅ � ¹V�}µ¸Ç
. ¹PÄ
���}µ¸Ã�0�¹�·%¹�Ã5�rÄJ¶ � Å Ã5� ¹�Ã}ÄIÅ �(&h��ÂG��µ*. ¹�IÒÂ�ÃdÂ�=}ÄI¹�Ç(��¹<&/03µ*. ¹�·%¹�Ã5�

¶®¹PÄ"�»µ¸Ç Å µB� Å Â�Ã}Äb¶®¹P� Å ·!=GÇ ¹�:3ÆGÅ8�"¹�Æ���¹�Ã5�!9#� Ç ¹+. ¹PD:µ¸Å �%¶®¹R·%Â®¶®Å S ��µB� Å Â�Ã¬¶®¹PÄ!��µW�ÒÅ �(&PÄV=GÆ��/��µ*. ¹PÄu¹#�ÈÃ}µ�Ä µ*. ¹PÄuÂ�Æ¬¶®¹
�»µ¸Ç Å µB� Å Â�Ã}ÄJ¶®¹PÄT�}µ¸Çrµ¸·$-#� Ç ¹PÄf¶®¹bÄIÂ�ÆGÇ��^¹<0�. Â*�%� Å,:3ÆG¹�2

_+µ S 0�ÆGÇ ¹ CG2 D �GÇ(&PÄI¹�Ã5� ¹T. ¹�¶G&/=GÅ �;0�. Â*�%� Å,:3ÆG¹H�"Â�ÆGÇf¶®Å )Z&�Ç ¹�Ã5�rÄO��]?�"¹PÄ1¶®¹<:3Æ}µ*. Å �(&H��ÂG��µ*. ¹nÂ�=}ÄI¹�Ç(��&PÄU�#. µ�Ä ÄIÅ,:3ÆG¹�·%¹�Ã5�
¹�Ã'�GÇ Â®¶®Æ��Q� Å Â�Ã'��ÂG��µ*. ¹"�}µB�(�GÂ�. Â�0�Å,:3ÆG¹u¹#�hÃGÂ�ÃGX �}µB�(�GÂ�. Â�0�Å,:3ÆG¹�2n|ÒÆGÃ}¶G="¹�Ç(0 � 1(=4="# ~ A ���Oi��JµdµW�»µ¸Ã��#&". � �?]?�"Â*�(��-PÄI¹b:3ÆG¹�^¹PÄC��]?�"¹PÄ�¶®¹T���GÂ�Ã}µB� Å Â�Ã%ÄIÂ�Ã5�U�^Â�Ã5� Ç���. &PÄC�}µ¸ÇO. µ�D Â�Ç��^¹n¶®¹
D ¹�Ç ·%¹#� ÆGÇ ¹
0�. Â*�%� Å,:3ÆG¹V~��^Â�·$�GÇ ¹PÄ ÄIÅ Â�Ã!��. Æ}Ä�Â�Æ%·%Â�Å Ã}ÄCD Â�Ç%� ¹
¶®¹PÄ;�^Â�Çr¶®¹PÄU��ÂG��µ*. ¹PÄ�¹�Ã5� Ç ¹L¹/. . ¹PÄ��Q2GfLÂ�Æ}Ä1µ*. . Â�Ã}Äf¶G&#�rµ¸Å . . ¹�Ç8. ¹PÄ;��µ¸Çrµ��Q�(&�Ç Å Ä�� Å,:3ÆG¹PÄ�¶®¹<���}µ��^ÆGÃG¹�¶®¹<�^¹PÄ8�GÇ Â®¶®Æ��Q� Å Â�Ã}Ä1¹�Ã
D Â�Ã��Q� Å Â�Ãt¶®¹PÄT�}µ¸Çrµ¸·$-#� Ç ¹PÄJ¶®¹uÄIÂ�ÆGÇ��^¹�2
A 2��525,��N.1*-&('�'�L(&��V0�&(41K1?1&PO � ���"�$����
 ����	��� Q
� ¹T��]?�"¹D¶®¹H���GÂ�Ã}µB� Å Â�Ã%¹PÄ��1¹�Ã��^Â�Ç ¹Lµ*���"¹/. &H���GÂ�Ã}µB� Å Â�ÃP�?]?�"¹�Ç%D Â�Ã��Q� Å Â�ÃGÃG¹/. . ¹�2*aU. . ¹H� Çrµ�¶®ÆGÅ �1ÆGÃG¹��^Â�·$�GÇ ¹PÄ ÄIÅ Â�Ã
µ��/�^¹�Ã5� Æ�&�¹d¶®¹PÄÈµ¸Ç(]5�(&�ÃGÂ��6¶®¹PÄV. � ÆGÃ �^Â�Ã5� Ç ¹+. � µ¸ÆG� Ç ¹M~�eJÅ ��3�¹ � 4"5"!$# I A ���Oi��h¹#�ÈÆGÃG¹tµ¸Æ�0�·%¹�Ã5�rµB� Å Â�ÃrD Â�Ç%� ¹�¶®¹�. µ
�GÇ ¹PÄ ÄIÅ Â�ÃdÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹b~Lshµ¸Æ���Ã � |ÒÆGÃ}¶G="¹�Ç(0 � ="!$# �Q2nkDÃdÂ�=}ÄI¹�Ç(��¹D¹#)A¹E�Q� Å ��¹�·%¹�Ã5�LÄIÆGÇ
. µ S 0�ÆGÇ ¹ CG2 D :3ÆG¹h. µ
�GÇ ¹PÄ ÄIÅ Â�ÃUÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹%¹PÄ��"��. Æ}ÄV&/. ¹/��&�¹P:3ÆG¹R¶Gµ¸Ã}ÄV. ¹PÄbµ¸ÆG� Ç ¹PÄ<��]?�"¹PÄb¶®¹P���GÂ�Ã}µB� Å Â�Ã > � < � V���	 � t �"2� Â�·%·%¹". µP�GÇ ¹PÄ ÄIÅ Â�Ã�ÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹u¹PÄ���Å ·$�"Â�Ç%�rµ¸Ã5� ¹b¹#�<:3ÆG¹!. ¹PÄ��^Â�Çr¶®¹PÄT��ÂG��µ*. ¹PÄLÄIÂ�Ã5�HD Â�Ç%� ¹�·%¹�Ã5�h�^Â�·$�GÇ Å X
·$&�¹PÄh. � ÆGÃG¹+�^Â�Ã5� Ç ¹$. � µ¸ÆG� Ç ¹�IA. � µ¸·$��. Å � Æ}¶®¹R¶®¹P��Â�Å ÄI¹�·%¹�Ã5�h¹PÄ��V� Ç(-PÄhÇ(&P¶®ÆGÅ � ¹�I+¶®¹$. � Â�Çr¶®Ç ¹�¶®¹/X�
  �	
 �  q ÄIÆGÇV. µS 0�ÆGÇ ¹ CG2 D 26K�µ¸Ã}Ä!�^¹P��]?�"¹d¶®¹����GÂ�Ã}µB� Å Â�ÃNIN. ¹�:3ÆGÂ*� Å ¹�Ã5�xÂ�Æ���¹�Ç%�b¹PÄ��!0�&�Ã�&�Çrµ*. ¹�·%¹�Ã5�V� Ç(-PÄVD:µ¸Å =�. ¹+�GÆGÅ Ä(:3ÆG¹+. µ
0�. Â*�%� ¹dÄI¹�Ç ¹#D ¹�Ç ·%¹P� Ç(-PÄxÇrµ*�GÅ ¶®¹�·%¹�Ã5�E2^_i¹�:3ÆGÂ*� Å ¹�Ã5�%¶®¹��ÒÅ � ¹PÄ ÄI¹R¹PÄ��$�}µ¸Çb�^Â�Ã5� Ç ¹�0�&�Ã�&�Çrµ*. ¹�·%¹�Ã5�"�"¹�Æy&/. ¹/��&�I
� Çrµ�¶®ÆGÅ Ä µ¸Ã5�JÆGÃG¹uÅ ·$�GÆ�. ÄIÅ Â�Ã�Ç ¹/. µB� Å ��¹�·%¹�Ã5�LÄ%]Ò·$&#� Ç Å,:3ÆG¹�2

CG2��525,��6412W*-QSM�<3&
��� ¹PÄ��$. µM���GÂ�Ã}µB� Å Â�Ãy�}µ*=GÅ � ÆG¹/. . ¹�¶Gµ¸Ã}Äb. ¹\��µ�Ä%¶®¹PÄb��Â�Å @¬ÃGÂ�ÃGX �}µB�(�GÂ�. Â�0�Å,:3ÆG¹PÄ/2C_i¹\:3ÆGÂ*� Å ¹�Ã5�%Â�Æ���¹�Ç%�%¹PÄ��R¶®¹



� G �������  ����� ����� �	� � �<���� ����	� � � � �	��� ��� ������.��� �;�	
���� � ��� ��������	
��

dé
bi

t 
gl

ot
ti

qu
e 

  (
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voix pressée, tendue
(pressed)

voix à fort débit
(flow)

voix soufflée
(breathy)

voix murmurée
(whisper)

voix normale
(normal)

(équivalent anglais)
Qualité vocale :
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 (�� � � � C���#



��� ������ � �	��� ��� ���������� �;�	
���� � ��� ��������	
�� ��A

. � Â�Çr¶®Ç ¹h¶®¹$X�
 �GI?. ¹":3ÆGÂ*� Å ¹�Ã5�L¶®¹V�ÒÅ � ¹PÄ ÄI¹h�GÇ ÂG���G¹u¶®¹ G2
� 2��525,�� �  2W*v0�K1L$�8,/0 O�� ��� ����	��� Q
� ¹#�%� ¹H���GÂ�Ã}µB� Å Â�ÃRµ"&#�(&L·%Å ÄI¹D¹�ÃRµW�»µ¸Ã5�8�}µ¸Ç
shµ¸Æ���Ã � |ÒÆGÃ}¶G="¹�Ç(0 � ="!$# 25aU. . ¹�ÄI¹���µ¸Çrµ��Q�(&�Ç Å ÄI¹
�}µ¸Ç1ÆGÃG¹�µ¸·$��. Å X
� Æ}¶®¹f¶®¹;��Â�Å ÄI¹�·%¹�Ã5�+Å ·$�"Â�Ç%�rµ¸Ã5� ¹�IPÆGÃb:3ÆGÂ*� Å ¹�Ã5�\Â�Æ���¹�Ç%�C��. Æ}Ä6&/. ¹/��&;:3Æ � ¹�Ã"���GÂ�Ã}µB� Å Â�ÃbÃGÂ�Ç ·�µ*. ¹�¹#�SÆGÃb:3ÆGÂ*� Å ¹�Ã5�
¶®¹V�ÒÅ � ¹PÄ ÄI¹V�^Â�·$�}µ¸Çrµ*=�. ¹h $. µb���GÂ�Ã}µB� Å Â�ÃtÃGÂ�Ç ·�µ*. ¹�2�|Ò¹/. Â�Ã\�^¹PÄLµ¸ÆG� ¹�ÆGÇrÄ/I��^¹#�%� ¹V���GÂ�Ã}µB� Å Â�ÃtÄI¹�·!=�. ¹uÂ��G� Å ·�µ*. ¹
��µ¸Ç�¹/. . ¹��"¹�Ç ·%¹#�J¶®¹��GÇ Â®¶®ÆGÅ Ç ¹D¶®¹PÄ1Å Ã5� ¹�Ã}ÄIÅ �(&PÄU&/. ¹/��&�¹PÄ1µW��¹E�nÆGÃR·%Å ÃGÅ ·xÆG· ¶®¹��GÇ ¹PÄ ÄIÅ Â�ÃRÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹�2 � ¹E�^Å
ÄI¹<D:µ¸Å �H=GÅ ¹�Ã�&/�ÒÅ ¶®¹�·%·%¹�Ã5�Lµ¸Æ�¶G&#� Ç Å ·%¹�Ã5�L¶®¹V. µ$�^Â�Ã}ÄIÂ�·%·�µB� Å Â�Ã�¶ � µ¸Å ÇEI�:3ÆGÅ+Ä � µ��/�^Ç ÂB�,�nµ*. Â�ÇrÄ/2

D 2��525,��6'�25?��SL(& O ( �����)���� ����	��� Q
iSÂ�ÆGÇ^�^¹8��]?�"¹J¶®¹;���GÂ�Ã}µB� Å Â�ÃNIE. ¹J¶G&/=GÅ ��·%Å ÃGÅ ·�µ*.ÒÃ � ¹PÄ��^��. Æ}Ä\ÃÒÆ�.L2 � ¹E�^Å5� Çrµ�¶®ÆGÅ �SÆGÃG¹8D ¹�Ç ·%¹#� ÆGÇ ¹fÅ Ã��^Â�·$��. -#� ¹J¶®¹
. µP0�. Â*�%� ¹�I��ÒÇrµ¸Å ÄI¹�·!=�. µ*=�. ¹�·%¹�Ã5�Lµ¸Æ�ÃGÅ ��¹Pµ¸Æ¨¶®¹PÄDµ¸Ç(]5�(&�ÃGÂ��6¶®¹PÄ/2�_ � µ¸·$��. Å � Æ}¶®¹x¶®¹!��Â�Å ÄI¹�·%¹�Ã5�L¹PÄ��<�^Â�·$�}µ¸Çrµ*=�. ¹
 ". µ"��Â�Å @%ÃGÂ�Ç ·�µ*. ¹�I3·�µ¸Å Ä8. ¹h:3ÆGÂ*� Å ¹�Ã5�fÂ�Æ���¹�Ç%�fµ¸Æ�0�·%¹�Ã5� ¹�ÄI¹�Ã}ÄIÅ =�. ¹�·%¹�Ã5�EI5�rµ¸Ã}¶®Å Ä;:3ÆG¹<. ¹<:3ÆGÂ*� Å ¹�Ã5�J¶®¹<�ÒÅ � ¹PÄ ÄI¹
¶®Å ·%Å ÃÒÆG¹�I6� Çrµ�¶®ÆGÅ Ä µ¸Ã5�xÆGÃG¹�Å ·$�GÆ�. ÄIÅ Â�Ãz0�. Â*�%� Å,:3ÆG¹���. Æ}ÄÈÄ%]Ò·$&#� Ç Å,:3ÆG¹�2^K�µ¸Ã}Ä!. ¹PÄx¹#@®¹�·$��. ¹PÄb:3ÆG¹dÃGÂ�Æ}ÄxµW��Â�Ã}Ä
�^Â�·%·%¹�Ã5�(&PÄ
7�Æ}Ä(:3Æ �  \�GÇ(&PÄI¹�Ã5�EIN. µ����}µ�ÄI¹d¶®¹PD ¹�Ç ·%¹#� ÆGÇ ¹P�"Â�Æ��»µ¸Å �!9#� Ç ¹��^Â�Ã}ÄIÅ ¶G&�Ç(&�¹+�^Â�·%·%¹Rµ*=GÇ Æ��G� ¹�2CK�µ¸Ã}Ä
�^¹!��µ�Ä�X4�^ÅLI�. µ$D ¹�Ç ·%¹#� ÆGÇ ¹b¹PÄ��<="¹Pµ¸Æ��^Â�Æ��\��. Æ}ÄD¶®Â�Æ��^¹�In�^¹b:3ÆGÅ\µ��/�^¹�Ã5� ÆG¹b¹�Ã��^Â�Ç ¹V. ¹!��µ¸Çrµ��Q�(-�Ç ¹bÄ%]Ò·$&#� Ç Å,:3ÆG¹x¶®¹
. � Å ·$�GÆ�. ÄIÅ Â�ÃN2�_i¹uÇrµ*���"Â�Ç%�nÄIÅ 0�Ã}µ*. � =GÇ ÆGÅ �n¶®¹/�ÒÅ ¹�Ã5�T� Ç(-PÄ;D:µ¸Å =�. ¹�2

iG2��525,��6Qf?V*-Qf?V*-L(& O��  �&� � � ������	��� Q
_ � Â�Ã}¶®¹nµ��^Â�Æ}Ä�� Å,:3ÆG¹J¹PÄ��U0�&�Ã�&�Ç(&�¹
�}µ¸Ç�¶®¹PÄ^� ÆGÇ(=GÆ�. ¹�Ã��^¹PÄ�¶®Æ�¶G&/=GÅ �80�. Â*�%� Å,:3ÆG¹J¹#�1ÃGÂ�Ã$��. Æ}ÄO�}µ¸Ç�ÆGÃ%·%Â�Æ���¹�·%¹�Ã5�
�ÒÅ =GÇrµB� Â�Å Ç ¹D¶®¹PÄ
�^Â�Çr¶®¹PÄ8��ÂG��µ*. ¹PÄ�~�eJÅ ��3�¹ � 4"5"!$# �Q2�|ÒÆGÇ;. µ S 0�ÆGÇ ¹ CG2 D I5. µ!��Â�Å @�·xÆGÇ ·xÆGÇ(&�¹D¹PÄ��
. &/0�-�Ç ¹�·%¹�Ã5�;��Â�Å Ä%&�¹
~Lshµ¸Æ���Ã�� |ÒÆGÃ}¶G="¹�Ç(0 � ="!$# �QI��^¹V:3ÆGÅi¹#@G��. Å,:3ÆG¹h. µ$�GÇ(&PÄI¹�Ã��^¹h¶ � ÆGÃG¹V�n&�Ç Å Â®¶®¹hD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�2

Y�2��525,��N*-&(<���)v71L(& O ����� �#� ��
 ����	��� Q
� ¹#�%� ¹P���GÂ�Ã}µB� Å Â�ÃNI&¹�Ã��^Â�Ç ¹�µ*���"¹/. &�¹P�?]?�"Â*D Â�Ã��Q� Å Â�ÃGÃG¹/. . ¹�I&¹PÄ��". ¹+�^Â�Ã5� Çrµ¸Å Ç ¹%¶ � ÆGÃG¹+���GÂ�Ã}µB� Å Â�ÃM�GÇ ¹PÄ Ä%&�¹�2AaU. . ¹
Ã � ¹PÄ��8�}µ�ÄO�GÇ(&PÄI¹�Ã5�(&�¹LÄIÆGÇU. µ S 0�ÆGÇ ¹ CG2 D 2�K�µ¸Ã}Ä8�^¹
��]?�"¹D¶®¹H���GÂ�Ã}µB� Å Â�ÃNI�. � µ��/�^Â�. ¹�·%¹�Ã5�1¶®¹PÄU�^Â�Çr¶®¹PÄ�¹PÄ��1·%Â�ÆNI5�^¹:3ÆGÅiÄI¹h� Çrµ�¶®ÆGÅ �H�}µ¸ÇL¶®¹PÄ
�»µ*. ¹�ÆGÇrÄn¶®¹":3ÆGÂ*� Å ¹�Ã5�nÂ�Æ���¹�Ç%�T&/. ¹/��&�¹PÄJ¹#�D¶®¹":3ÆGÂ*� Å ¹�Ã5�L¶®¹V�ÒÅ � ¹PÄ ÄI¹h=}µ�Ä ÄI¹PÄ/2�_+µb���}µ�ÄI¹
¶®¹hÇ ¹#� Â�ÆGÇL¶®¹/�ÒÅ ¹�Ã5�nÅ ·$�"Â�Ç%�rµ¸Ã5� ¹�2

_+µ'�"Â3ÄIÅ � Å Â�Ã ¶®Æy. µ¸Ç(]ÒÃG@c�»µ¸Ç Å ¹�ÄI¹/. Â�Ãy. ¹���]?�"¹t¶®¹����GÂ�Ã}µB� Å Â�ÃN2 1 Å Ã}ÄIÅLISÆGÃG¹���Â�Å @c�GÇ ¹PÄ Ä%&�¹�ÄI¹�Çrµ'0�&�Ã�&�Çrµ*. ¹�·%¹�Ã5�
�GÇ Â®¶®ÆGÅ � ¹RµW��¹E�ÈÆGÃr. µ¸Ç(]ÒÃG@T¹�Ãc�"Â3ÄIÅ � Å Â�Ãr�}µ¸ÆG� ¹�IA�rµ¸Ã}¶®Å Ä":3ÆG¹P. µ����GÂ�Ã}µB� Å Â�Ãr �D Â�Ç%�x¶G&/=GÅ �ÈÄI¹�Çrµ��GÇ Â®¶®ÆGÅ � ¹dµW��¹E�xÆGÃ
. µ¸Ç(]ÒÃG@R¹�Ã��"Â3ÄIÅ � Å Â�Ã�=}µ�Ä ÄI¹P~L|ÒÆGÃ}¶G="¹�Ç(0 � 1(=4=$# �Q2

_i¹PÄ���Â�Å @�Ç ¹/.&%�����&�¹PÄD¹#�uÄIÂ�Æ��P&�¹PÄ�ÄI¹$��µ¸Çrµ��Q�(&�Ç Å ÄI¹�Ã5��Ä%�"¹E�Q� Çrµ*. ¹�·%¹�Ã5�h�}µ¸Ç�ÆGÃ}�GÇ ¹�·%Å ¹�Çh�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹�~ D Ç(&E:3ÆG¹�Ã��^¹
D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹W��¶ � µ¸·$��. Å � Æ}¶®¹P��. Æ}ÄhÅ ·$�"Â�Ç%�rµ¸Ã5� ¹P:3ÆG¹$. ¹PÄh�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄ<&/. ¹/��&PÄ/2 1 Æc�^Â�Ã5� Çrµ¸Å Ç ¹�In. ¹PÄh��Â�Å @'�GÇ ¹PÄ Ä%&�¹PÄ
�GÇ(&PÄI¹�Ã5� ¹�Ã5�xÆGÃy�GÇ ¹�·%Å ¹�Ç!�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PD Â�Ç%� ¹�·%¹�Ã5�ÈµB�%�(&�ÃÒÆ�&��}µ¸ÇxÇrµ*���"Â�Ç%�Èµ¸ÆG@c�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄb¶ � Â�Çr¶®Ç ¹+��. Æ}Ä!&/. ¹/��&
~Lshµ¸Æ���Ã�� |ÒÆGÃ}¶G="¹�Ç(0 � ="!$# I�gh. µB�%� � gh. µB�%� � 1(3"4$# �Q2

� M�*-M�QSRO0E*-&
	 �

Y}µ¸Ã5� � 2" $# ~ A ���Oi��+µh¹#)A¹E�Q� Æ�&LÆGÃG¹Lµ¸Ã}µ*. ]®ÄI¹nÄ��rµB� Å Ä�� Å,:3ÆG¹L¶®¹PÄU�^ÂB�»µ¸Ç Å µB� Å Â�Ã}Ä\¶®¹PÄO�}µ¸Çrµ¸·$-#� Ç ¹PÄ�¶®Æ%·%Â®¶G-/. ¹H_6Yy~�Y}µ¸Ã5�
��µ*. � 8$4"# I A �BwOi��O "�}µ¸Ç%� Å Çf¶®¹D·%¹PÄIÆGÇ ¹PÄ�¹#)A¹E�Q� Æ�&�¹PÄ8�}µ¸ÇTs�Â�=�. � =4=$# ¶Gµ¸Ã}ÄU. ¹<��µ�Äf¶®¹�. ÂG�^ÆG� ¹�ÆGÇrÄ1¹#�
guµ¸Ç(. Ä ÄIÂ�Ã � 1 4�7"# ¶Gµ¸Ã}Ä. ¹+��µ�Äb¶®¹P. ÂG�^ÆG� Ç Å,�^¹PÄ/26_i¹PÄV���GÂ�Ã}µB� Å Â�Ã}Äh¹#@G��. Â�Ç(&�¹PÄh��Â�Ã5�x¶®¹PÄV��Â�Å @'� Ç(-PÄV�GÇ ¹PÄ Ä%&�¹PÄ/IiµW��¹E�%¶®¹PÄV�»µ*. ¹�ÆGÇrÄu¶®¹�:3ÆGÂ*� Å ¹�Ã5�
Â�Æ���¹�Ç%�V� Ç(-PÄV=}µ�Ä ÄI¹PÄu¹#�È¶®¹PÄV���}µ�ÄI¹PÄb¶®¹RÇ ¹#� Â�ÆGÇV� Ç(-PÄV=GÇ(-/��¹PÄ/I+µ¸ÆG@M��Â�Å @)ÄIÂ�Æ��P&�¹PÄ/I+µW��¹E�%¶®¹PÄ"�»µ*. ¹�ÆGÇrÄb¶®¹�:3ÆGÂ*� Å ¹�Ã5�
Â�Æ���¹�Ç%�C� Ç(-PÄ^&/. ¹/��&�¹PÄ\¹#��¶®¹PÄ^���}µ�ÄI¹PÄS¶®¹JÇ ¹#� Â�ÆGÇ^��. Æ}Ä^. Â�Ã�0�ÆG¹PÄ/2 � ¹#�%� ¹Lµ¸Ã}µ*. ]®ÄI¹JµHD:µ¸Å ��Ç ¹PÄ ÄIÂ�Ç%� Å Ç\ÆGÃb�}µ¸Çrµ¸·$-#� Ç ¹1ÆGÃGÅ,:3ÆG¹
:3ÆGÅ1ÄI¹�·!=�. ¹$�"¹�Ç ·%¹#�%� Ç ¹�¶ � µ*���GÇ(&/�G¹�Ã}¶®¹�ÇV �. ÆGÅ�ÄI¹�Æ�.U. ¹PÄh�»µ¸Ç Å µB� Å Â�Ã}Ä�¹�Ã5� Ç ¹P�^¹PÄu¶®Å ��¹�ÇrÄI¹PÄ<�GÇ Â®¶®Æ��Q� Å Â�Ã}Äh��ÂG��µ*. ¹PÄ/2 � ¹
�}µ¸Çrµ¸·$-#� Ç ¹�	 � ¹PÄ��D¶G& S ÃGÅN�}µ¸ÇV>
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_i¹hD:µ��Q� ¹�ÆGÇ ��� X%¹PÄ��DÆGÃG¹!�^Â�Ã}Ä��rµ¸Ã5� ¹bÄ µ¸Ã}ÄD¶®Å ·%¹�Ã}ÄIÅ Â�ÃN2 1 �}µ¸Ç%� Å ÇD¶®¹!�^¹"�}µ¸Çrµ¸·$-#� Ç ¹�I�Y}µ¸Ã5��µRµ*. Â�ÇrÄJ¹#@G�GÇ Å ·$&". ¹PÄ
Ç ¹/. µB� Å Â�Ã}Ä1¹�Ã5� Ç ¹�. ¹PÄJ¶®Å )Z&�Ç ¹�Ã5�rÄ;�}µ¸Çrµ¸·$-#� Ç ¹PÄ1¶®¹hÄIÂ�ÃR·%Â®¶G-/. ¹�2?a�Ã��}µ¸Ç%� Å,�^Æ�. Å ¹�ÇEI3Å .A¹�Ã�µÈ¶G&P¶®ÆGÅ �JÆGÃG¹�Ç ¹/. µB� Å Â�Ã+. Å µ¸Ã5�
. µ
¶®Å )Z&�Ç ¹�Ã��^¹L¹�ÃRµ¸·$��. Å � Æ}¶®¹D¹�Ã5� Ç ¹T. ¹PÄ1¶®¹�ÆG@$�GÇ ¹�·%Å ¹�ÇrÄO�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄ�¶®ÆdÄ%�"¹E�Q� Ç ¹L¶®¹�ÄIÂ�ÆGÇ��^¹T0�. Â*�%� Å,:3ÆG¹n¹#�;. ¹�:3ÆGÂ*� Å ¹�Ã5�
Â�Æ���¹�Ç%�E2�fLÂ�Æ}ÄJÇ ¹/�ÒÅ ¹�Ã}¶®Ç Â�Ã}Äf¹�Ãt¶G&#�rµ¸Å .+ÄIÆGÇH�^¹#�%� ¹uÇ ¹/. µB� Å Â�Ã�¶Gµ¸Ã}ÄT. ¹V���}µ*�GÅ � Ç ¹ D 2

� ��� �¤abm�ef�^[�_+j^abm

fLÂ�Æ}ÄfµW��Â�Ã}ÄO�GÇ(&PÄI¹�Ã5�(&LÅ,�^ÅZ. ¹D·%Â®¶G-/. ¹�ÄIÂ�ÆGÇ��^¹#X S . � Ç ¹L¹#�J¶G& S ÃGÅ&µW��¹E�T�GÇ(&E�^Å ÄIÅ Â�ÃP. µV� ¹�Ç ·%Å ÃGÂ�. Â�0�Å ¹�:3ÆG¹DÃGÂ�Æ}ÄfÄI¹�Ç Â�Ã}Ä
µ¸·%¹�Ã�&PÄO D¹�·$��. ÂB]�¹�Ç�µ¸Æ$�^Â�ÆGÇrÄS¶®¹T�^¹#�%� ¹T&#� Æ}¶®¹�2�fLÂ�Æ}Ä�µW��Â�Ã}ÄC��µ¸Çrµ��Q�(&�Ç Å Ä%&f¶®¹J·�µ¸ÃGÅ -�Ç ¹;� Ç(-PÄC0�&�Ã�&�Çrµ*. ¹J¶®¹PÄ^�»µ¸Ç Å µB� Å Â�Ã}Ä
¶ � Å Ã5� ¹�Ã}ÄIÅ �(&<��ÂG��µ*. ¹D¹#�n¶®¹�� Å ·!=GÇ ¹< !. � µ¸Å ¶®¹�¶ � ÆGÃ��"¹#� Å �nÃGÂ�·!=GÇ ¹�¶®¹<�}µ¸Çrµ¸·$-#� Ç ¹PÄ1¶®¹hÄIÂ�ÆGÇ��^¹H0�. Â*�%� Å,:3ÆG¹�2G_+µx¶G&#� ¹�Ç ·%Å X
Ã}µB� Å Â�Ãt¶®Æ\. Å ¹�Ãt¹�Ã5� Ç ¹h. ¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄJ¶®¹bÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹h¹#�H. µ$:3Æ}µ*. Å �(&b¶®Æ�ÄIÂ�Ã��GÇ Â®¶®ÆGÅ �LÇ ¹PÄ�� ¹hÃ�&Pµ¸ÃG·%Â�Å Ã}ÄJÆGÃG¹
:3ÆG¹PÄ�� Å Â�Ã%Â�Æ���¹�Ç%� ¹�25pDÆG¹/. Ä�ÄIÂ�Ã5�U. ¹PÄO�}µ¸Çrµ¸·$-#� Ç ¹PÄC. ¹PÄO��. Æ}ÄO�"¹�Ç%� Å ÃG¹�Ã5�rÄO�"Â�ÆGÇ1¶G&E�^Ç Å Ç ¹
. µuÄIÂ�ÆGÇ��^¹
0�. Â*�%� Å,:3ÆG¹G9Ta�Ã$�}µ¸Ç%� Å X
�^Æ�. Å ¹�ÇEIÒ¹#@®Å Ä�� ¹#XL�%X6Å ."ÆGÃ��}µ¸Çrµ¸·$-#� Ç ¹LÆGÃGÅ,:3ÆG¹�IG�^Â�·%·%¹<. ¹hÄIÆ�0�0�-�Ç ¹�Y}µ¸Ã5� � 2" $# IG:3ÆGÅZ�GÆGÅ Ä ÄI¹<�"¹�Ç ·%¹#�%� Ç ¹h¶ � µ*���GÇ(&/�G¹�Ã}¶®¹�Ç
 
. ÆGÅ+ÄI¹�Æ�.N�^¹�Ç%�rµ¸Å ÃG¹PÄT:3Æ}µ*. Å �(&PÄ;��ÂG��µ*. ¹PÄ@9 � ¹PÄT�}µ¸Çrµ¸·$-#� Ç ¹PÄ8&/��Â�. ÆG¹�Ã5�%X6Å . ÄJ¶®¹hD:µ�d^Â�ÃtÄIÅ ·%Å . µ¸Å Ç ¹�¹�Ã��}µ¸Ç Â�. ¹�¹#�L¹�Ã����}µ¸Ã5��9
k�=}ÄI¹�Ç(��¹#XL�%X6Â�Ã�¶®¹PÄD¶®Å )Z&�Ç ¹�Ã��^¹PÄn·�µ¸Ç�:3Æ�&�¹PÄnÄI¹/. Â�Ã�. ¹b·$&E��µ¸ÃGÅ ÄI·%¹V. µ¸Ç(]ÒÃ�0�&uÆG� Å . Å Ä%&G9$pDÆG¹/. ÄLÄIÂ�Ã5�H. ¹PÄH�^Â�Ç Ç(&/. µB�rÄnÄ%�"¹E�QX
� Çrµ¸ÆG@�¶®¹"�^¹PÄT�}µ¸Çrµ¸·$-#� Ç ¹PÄ@9 � Â�·%·%¹�Ã5�H�"¹�Ç�d^Â�Å �%X6Â�Ã�. ¹�ÆGÇrÄ
�»µ¸Ç Å µB� Å Â�Ã}Ä@9 � ¹uÄIÂ�Ã5�Dµ¸ÆG�rµ¸Ã5�L¶®¹":3ÆG¹PÄ�� Å Â�Ã}ÄLµ¸ÆG@�:3ÆG¹/. . ¹PÄ
ÃGÂ�Æ}ÄJ¹PÄ%�n&�Ç Â�Ã}ÄT:3ÆG¹V�^¹#�%� ¹V&#� Æ}¶®¹bµ*���"Â�Ç%� ¹�ÇrµÈ¶®¹PÄ
&/. &�·%¹�Ã5�rÄL¶®¹hÇ(&/�"Â�Ã}ÄI¹�2
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� ¹#�%� ¹b�}µ¸Ç%� Å ¹Èµ*="Â�Çr¶®¹". � &#� Æ}¶®¹%¶®¹b. µ�ÄIÂ�ÆGÇ��^¹"0�. Â*�%� Å,:3ÆG¹ÈÄIÂ�Æ}ÄDÆGÃUµ�Ä%�"¹E�Q�h¶ � µ¸Ã}µ*. ]®ÄI¹x¹#�u¶®¹%Ä%]ÒÃ5�(��-PÄI¹È¶®ÆUÄIÅ 0�Ã}µ*.
¶ � kDÃ}¶®¹b¶®¹VK�&/=GÅ �hs<. Â*�%� Å,:3ÆG¹�2

_i¹PÄ"�GÇ Å Ã��^Å �}µ¸ÆG@r�}µ¸Çrµ¸·$-#� Ç ¹PÄu¶®¹�ÄIÂ�ÆGÇ��^¹P0�. Â*�%� Å,:3ÆG¹�:3ÆGÅ1Å Ã��}ÆG¹�Ã��^¹�Ã5�b. µ':3Æ}µ*. Å �(&���ÂG��µ*. ¹�Â�Ã5�!&#�(&�&/��ÂG:3Æ�&PÄb¹�Ã
�}µ¸Ç%� Å ¹<�GÇ(&/. Å ·%Å Ã}µ¸Å Ç ¹�2?iSÂ�ÆGÇ
�"Â�Æ���Â�Å ÇT�^Â�·$�GÇ ¹�Ã}¶®Ç ¹�. µ!D:µ�d^Â�Ã�¶®Â�Ã5�T�^¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄ8�"¹�Æ���¹�Ã5�J·%Â®¶®Å S ¹�ÇnÆGÃG¹V:3Æ}µ*. Å �(&
��ÂG��µ*. ¹�¶®Â�ÃGÃ�&�¹�I�Å .DÃGÂ�Æ}Ä�Å ·$�"Â�Ç%� ¹' r�GÇ(&PÄI¹�Ã5�d¶®¹T¶G&#� ¹�Ç ·%Å ÃG¹�Ç+. ¹�ÆGÇrÄ%¹#)A¹#�rÄdÄ%�"¹E�Q� Çrµ¸ÆG@AI8�^¹':3ÆGÅ�ÄI¹�ÇrµM. � Â�=G7�¹#�d¶®Æ
���}µ*�GÅ � Ç ¹ � 2�fLÂ�Æ}ÄT�GÇ ¹�Ã}¶®Ç Â�Ã}Änµ*���GÆGÅ+ÄIÆGÇT. ¹VD Â�Ç ·�µ*. Å ÄI·%¹h·%Å Än¹�Ã���. µ��^¹V�}µ¸ÇHKDÂB�»µ*.��¤¶ � 1 . ¹PÄ Ä µ¸Ã}¶®Ç Â � !"!$# ¹�Ã A ������I
:3ÆGÅ^�"¹�Ç ·%¹#�b¶ � ¹#@G�GÇ Å ·%¹�Ç<. ¹PÄ�·%Â®¶G-/. ¹PÄh¶ � k<Khs�¶®¹!D:µ�d^Â�Ã'� ¹�·$�"Â�Ç ¹/. . ¹È¹#�uÄ%�"¹E�Q� Çrµ*. ¹$ �. � µ¸Å ¶®¹%¶ � ÆGÃ+7�¹�ÆUÆGÃGÅ,:3ÆG¹�¶®¹
�}µ¸Çrµ¸·$-#� Ç ¹PÄ/2G_i¹PÄJ¹#)A¹#�rÄLÄ%�"¹E�Q� Çrµ¸ÆG@�¶®¹PÄT�}µ¸Çrµ¸·$-#� Ç ¹PÄJ¶®¹bÄIÂ�ÆGÇ��^¹<0�. Â*�%� Å,:3ÆG¹h�"Â�ÆGÇ Ç Â�Ã5�Lµ*. Â�ÇrÄ;9#� Ç ¹h&#� Æ}¶®Å &PÄL¶®¹hD:µ�d^Â�Ã
µ¸Ã}µ*. ]5� Å,:3ÆG¹h¹#�DÄI¹�Ç Â�Ã5�JÅ . . Æ}Ä�� Ç(&PÄ
�}µ¸ÇL¶®¹PÄJ¹#@®¹�·$��. ¹PÄL¶®¹uÄ%]ÒÃ5�(��-PÄI¹�2

|ÒÅO. � Â�Ãr�^Â�ÃGÃ}µW�,�V. ¹PÄh¹#)A¹#�rÄuÄ%�"¹E�Q� Çrµ¸ÆG@U¶®¹PÄh�}µ¸Çrµ¸·$-#� Ç ¹PÄ�¶®¹RÄIÂ�ÆGÇ��^¹b0�. Â*�%� Å,:3ÆG¹�I&ÃG¹$�"¹�ÆG�%X6Â�ÃM�}µ�Ä/IA�}µ¸ÇhÆGÃG¹R¶G&#X
·�µ¸Ç����G¹tÅ Ã?��¹�ÇrÄI¹�I�¹PÄ�� Å ·%¹�Ç��^¹PÄP�}µ¸Çrµ¸·$-#� Ç ¹PÄ$ r�}µ¸Ç%� Å ÇR¶®¹¨·%¹PÄIÆGÇ ¹PÄ�Ä%�"¹E�Q� Çrµ*. ¹PÄ�¶®¹'. µ ÄIÂ�ÆGÇ��^¹�0�. Â*�%� Å,:3ÆG¹G9'_ � Å ¶G&�¹
ÄI¹�·!=�. ¹È¶ � µ¸ÆG�rµ¸Ã5�h��. Æ}ÄhÄ%&P¶®ÆGÅ Ä µ¸Ã5� ¹b:3ÆG¹È¶®¹PÄ�·%¹PÄIÆGÇ ¹PÄD¹#@G�n&�Ç Å ·%¹�Ã5�rµ*. ¹PÄDÂ�Ã5��·%Â�Ã5� Ç(&xÆGÃG¹!D Â�Ç%� ¹b�^Â�Ç Ç(&/. µB� Å Â�Ã�¹�Ã5� Ç ¹
. µÈ¶®Å )Z&�Ç ¹�Ã��^¹hÄ%�"¹E�Q� Çrµ*. ¹D¹�Ã5� Ç ¹�. ¹PÄJ¶®¹�ÆG@+�GÇ ¹�·%Å ¹�ÇrÄ8�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄf¶®Æ�Ä%�"¹E�Q� Ç ¹h¶®¹hÄIÂ�ÆGÇ��^¹�0�. Â*�%� Å,:3ÆG¹�I@o3p�q rUpTt�uQIÒ¹#�
. ¹<:3ÆGÂ*� Å ¹�Ã5�fÂ�Æ���¹�Ç%�E2?K�µ¸Ã}Ä8. ¹<���}µ*�GÅ � Ç ¹ D I3ÃGÂ�Æ}Ä1¶®Å Ä(�^ÆG� ¹�Ç Â�Ã}Äfµ*. Â�ÇrÄ�¶®¹<. µ"�"Â3Ä ÄIÅ =GÅ . Å �(&�¶ � ¹PÄ�� Å ·%¹�ÇJÄ%�"¹E�Q� Çrµ*. ¹�·%¹�Ã5�;. ¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄh¶®¹�ÄIÂ�ÆGÇ��^¹b0�. Â*�%� Å,:3ÆG¹�I&¹�Ã)ÃGÂ�Æ}Äh�^¹�Ã5� Çrµ¸Ã5�bÄIÆGÇ"�^¹#�%� ¹�¶®Å )Z&�Ç ¹�Ã��^¹RÄ%�"¹E�Q� Çrµ*. ¹�2AfLÂ�Æ}Äh&#� Æ}¶®Å ¹�Ç Â�Ã}Äh. ¹$. Å ¹�Ã
¹�Ã5� Ç ¹�o3p�qsr]pTt�uf¹#�H. ¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄJ¶®¹bÄIÂ�ÆGÇ��^¹<0�. Â*�%� Å,:3ÆG¹u¶®¹hD:µ�d^Â�Ã� b. µ!D Â�Å Ä
�(��&�Â�Ç Å,:3ÆG¹h¹#�n¹#@G�n&�Ç Å ·%¹�Ã5�rµ*. ¹�2

� ¹#�%� ¹V&#� Æ}¶®¹bÃGÂ�Æ}Änµ¸·$-�ÃG¹�Çrµ$ %Ç(& ��&E���GÅ ÇH $. � µ*����. Å,��µB� Å Â�Ã�¹#��µ¸ÆG@�. Å ·%Å � ¹PÄD¶®¹PÄn·%Â®¶G-/. ¹PÄL¶ � k<KhsbI}µ¸Å Ã}ÄIÅ6:3Æ �  $. µ
�»µ*. Å ¶®Å �(&b¶®¹h. µb�(��&�Â�Ç Å ¹uÄIÂ�ÆGÇ��^¹#X S . � Ç ¹�¶Gµ¸Ã}ÄT. ¹V��µ�Än¶®Æ\���}µ¸Ã5�E2
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fLÂ�Æ}Äh��¹�ÃGÂ�Ã}Äu¶®¹$��Â�Å ÇV. � Å ·$�"Â�Ç%�rµ¸Ã��^¹�¶®¹PÄu·%Â®¶G-/. ¹PÄu¶®¹RÄIÅ 0�Ã}µ¸ÆG@}�"Â�ÆGÇV. µ��^Â�·$�GÇ(&/�G¹�Ã}ÄIÅ Â�ÃU¹#�". � µ¸Ã}µ*. ]®ÄI¹%¶®¹P. µ
�GÇ Â®¶®Æ��Q� Å Â�Ã���ÂG��µ*. ¹�2�K�µ¸Ã}ÄT. ¹!��µ�¶®Ç ¹b¶®¹". µb�(��&�Â�Ç Å ¹bÄIÂ�ÆGÇ��^¹#X S . � Ç ¹�IG. µRÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹V�"¹�ÆG�<9#� Ç ¹b¶G&E�^Ç Å � ¹"�}µ¸ÇD¶®¹PÄ
·%Â®¶G-/. ¹PÄ6�}µ¸Çrµ¸·$&#� Ç Å,:3ÆG¹PÄ/2W|ÒÅ?. ¹PÄ+·%Â®¶G-/. ¹PÄC�GÇ Â��"Â3Ä%&PÄ+¶Gµ¸Ã}Ä6. µH. Å �%�(&�ÇrµB� ÆGÇ ¹80�&�Ã�-�Ç ¹�Ã5�S¶®¹PÄ\ÄIÅ 0�Ã}µ¸ÆG@b¶ � k<Khs³ÄIÅ ·%Å . µ¸Å Ç ¹PÄ/I
Å . Ä�ÃG¹��}µ¸Ç%�rµ*0�¹�Ã5��ÃGÅn. ¹PÄ�·$9�·%¹PÄU�}µ¸Çrµ¸·$-#� Ç ¹PÄ/I¸ÃGÅ�. ¹D·$9�·%¹LÃGÂ�·!=GÇ ¹L¶®¹��}µ¸Çrµ¸·$-#� Ç ¹PÄ/2*_+µ":3ÆG¹PÄ�� Å Â�ÃRÄI¹H�"Â3ÄI¹Dµ*. Â�ÇrÄ�¶®¹
Ä µW��Â�Å ÇJÄIÅ6�^¹PÄJ·%Â®¶G-/. ¹PÄJÃG¹V�"Â�ÆGÇ Çrµ¸Å ¹�Ã5�
�}µ�Ä;� Â�Æ}Ä
9#� Ç ¹u¶G&E�^Ç Å �rÄT b. � µ¸Å ¶®¹b¶ � ÆGÃtÆGÃGÅ,:3ÆG¹
7�¹�Æt¶®¹V�}µ¸Çrµ¸·$-#� Ç ¹PÄ/2?34.+ÄI¹�Çrµ¸Å �
&/03µ*. ¹�·%¹�Ã5�DÄIÂ�Æ��}µ¸Å �rµ*=�. ¹!:3ÆG¹!�^¹PÄH�}µ¸Çrµ¸·$-#� Ç ¹PÄJÃG¹xÄIÂ�Å ¹�Ã5���}µ�ÄDµ*=}Ä�� Çrµ¸Å �rÄn·�µ¸Å ÄH�GÆGÅ Ä ÄI¹�Ã5��9#� Ç ¹bÇ ¹/. Å &PÄH R¶®¹PÄDµ�Ä%�"¹E�Q�rÄ
���?]®ÄIÅ Â�. Â�0�Å,:3ÆG¹PÄJ¶®Æ�·%Â�Æ���¹�·%¹�Ã5�T�ÒÅ =GÇrµB� Â�Å Ç ¹u¶®¹PÄH�^Â�Çr¶®¹PÄ
��ÂG��µ*. ¹PÄ/2GK�µ¸Ã}Ä��^¹#�L¹PÄ%�GÇ Å �EIGÆGÃ�� ÇrµW�»µ¸Å .+¶ � ÆGÃGÅ S ��µB� Å Â�Ã�¶®¹PÄ
·%Â®¶G-/. ¹PÄ+¶ � k<Khs³µT&#�(&1¹�Ã5� Ç ¹/�GÇ Å ÄA�}µ¸ÇCKDÂB�»µ*.��Z¶ � 1 . ¹PÄ Ä µ¸Ã}¶®Ç Â � !�7?:)!42;:)!"!$# 2B|Ò¹8��. µ�d�µ¸Ã5�\¶Gµ¸Ã}ÄN. ¹;��µ�Ä+¶ � ÆGÃG¹UD ¹�Ç ·%¹#� ÆGÇ ¹
µ*=GÇ Æ��G� ¹�I&Å . ÄhÂ�Ã5�V&#�rµ*=�. Å�ÆGÃ}D Â�Ç ·�µ*. Å ÄI·%¹$�"¹�Ç ·%¹#�%�rµ¸Ã5�b¶ � ¹#@G�GÇ Å ·%¹�Çh. ¹PÄh·%Â®¶G-/. ¹PÄ<� ¹�·$�"Â�Ç ¹/. Äu¶ � k<Khs ¹�ÃMD Â�Ã��Q� Å Â�Ã
¶ � ÆGÃZÆGÃGÅ,:3ÆG¹b7�¹�Æ³¶®¹\�}µ¸Çrµ¸·$-#� Ç ¹PÄ!0�. Â*�%� Å,:3ÆG¹PÄ/2 � ¹�D Â�Ç ·�µ*. Å ÄI·%¹�IU:3ÆG¹tÃGÂ�Æ}Ä%¹#@G�"Â3ÄI¹�Ç Â�Ã}ÄÈ¹�Ã �}µ¸Ç%� Å ¹ � 2 A I^�"¹�Ç ·%¹#�
¶ � ¹#@G�GÇ Å ·%¹�ÇR¶®¹�D:µ�d^Â�ÃZÄIÅ ·$��. ¹�¹#�RÆGÃGÅ,:3ÆG¹\. µM�»µ¸Ç Å µB� Å Â�Ãz� ¹�·$�"Â�Ç ¹/. . ¹¨¶®¹�. µ ÄIÂ�ÆGÇ��^¹�0�. Â*�%� Å,:3ÆG¹tÅ Ã}¶G&/�"¹�Ã}¶Gµ¸·%·%¹�Ã5�
¶®¹PÄD·%Â®¶G-/. ¹PÄ<�^Â�Ã}ÄIÅ ¶G&�Ç(&PÄ/2�i�µ¸Ç�µ*����. Å,��µB� Å Â�ÃT¶®¹!. µP� Çrµ¸Ã}Ä�D Â�Ç ·$&�¹x¶®¹bYGÂ�ÆGÇ Å ¹�ÇEI}Å .CD Â�ÆGÇ ÃGÅ �<&/03µ*. ¹�·%¹�Ã5�<. ¹PÄ�&E:3Æ}µB� Å Â�Ã}Ä
Ä%�"¹E�Q� Çrµ*. ¹PÄ�µ�Ä ÄIÂG�^Å &�¹PÄO h. � k<Khs$¹#�; hÄ µu¶G&�Ç Å ��&�¹�2*xLÃG¹H&#� Æ}¶®¹Lµ¸Ã}µ*. ]5� Å,:3ÆG¹L¶®¹PÄU�^Â�Ç Ç(&/. µB�rÄSÄ%�"¹E�Q� Çrµ¸ÆG@È¶®¹PÄO�}µ¸Çrµ¸·$-#� Ç ¹PÄ
¶®¹LÄIÂ�ÆGÇ��^¹
0�. Â*�%� Å,:3ÆG¹n¹PÄ��fµ*. Â�ÇrÄC�"Â3Ä ÄIÅ =�. ¹�I�¶Gµ¸Ã}ÄO. ¹T=GÆG�f¶®¹��^Â�·$�GÇ ¹�Ã}¶®Ç ¹
. ¹PÄ�µB�%� Ç Å =GÆG�rÄO�"¹�Ç��^¹/�G� Å D:Ä1µ�Ä ÄIÂG�^Å &PÄ^ V���}µ��^ÆGÃ
¶®¹PÄH�}µ¸Çrµ¸·$-#� Ç ¹PÄn¶®¹xÄIÂ�ÆGÇ��^¹V0�. Â*�%� Å,:3ÆG¹"�^Â�Ã}ÄIÅ ¶G&�Ç(&PÄ/2�fLÂ�Æ}ÄT�GÇ(&PÄI¹�Ã5� ¹�Ç Â�Ã}Än¶®Â�Ã��u¹�Ã\�}µ¸Ç%� Å ¹ � 2 Cb. ¹PÄL¹#)A¹#�rÄDÄ%�"¹E�Q� Çrµ¸ÆG@
¶®¹"�^¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄ/IG:3ÆG¹hÃGÂ�Æ}ÄJÅ . . Æ}Ä�� Ç ¹�Ç Â�Ã}Ä
�}µ¸Çn¶®¹PÄn¹#@®¹�·$��. ¹PÄn¶®¹bÄ%]ÒÃ5�(��-PÄI¹�2

� �� ��m�j �tef]hY\j^abmp	��n_ � a�	��n�^�n_�Y\� � sUaucS�n�^_ 	��#_+ab[dcSef�#gb�^ahYiY\j^k%[����fY��»auc �
� ]b�^j^_�� �

_+µÈ·�µB7�Â�Ç Å �(&b¶®¹PÄn·%Â®¶G-/. ¹PÄD¶®¹bÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹V�GÇ(&PÄI¹�Ã5�(&PÄL¶Gµ¸Ã}ÄT. µ$. Å �%�(&�ÇrµB� ÆGÇ ¹u¹#��µ*����. Å,:3Æ�&PÄT�"Â�ÆGÇH. � µ¸Ã}µ*. ]®ÄI¹
¹#�". µ�Ä%]ÒÃ5�(��-PÄI¹R¶®¹P. µ��}µ¸Ç Â�. ¹�ÄIÂ�Ã5�x¶®¹PÄu·%Â®¶G-/. ¹PÄh� ¹�·$�"Â�Ç ¹/. Ä/2NKD¹PÄu·%Â®¶G-/. ¹PÄh� Ç(-PÄbÄIÅ ·$��. ¹PÄuÂ�Ã5�"&#�(&P�GÇ Â��"Â3Ä%&PÄ<�}µ¸Ç
[nÂ3ÄI¹�Ã?="¹�Ç(0 � 1(2" $# ¹�Ã A � h(A 2n34. ÄuÂ�Ã5�u¹�Ã}ÄIÆGÅ � ¹$&#�(&�Ç ¹/�GÇ Å Ä�¹#�xµ¸·$&/. Å Â�Ç(&PÄ��}µ¸Ç"qL¹P¶®¹/. Å Ã � 1 5"5$# I6gh. µB�%�'� gh. µB�%� � 1(3"4$# ¹#�
o�¹/. ¶G�ÒÆGÅ Ä � 4;1(3$# 2^K � µ¸ÆG� Ç ¹PÄx·%Â®¶G-/. ¹PÄbÂ�Ã5�b&/03µ*. ¹�·%¹�Ã5�!&#�(&��GÇ Â��"Â3Ä%&PÄV�}µ¸Ç$Y}µ¸Ã5� � 2"!$# I^_iÅ . 7�¹�Ã��^Çrµ¸Ã5�rÄ*� Y}µ¸Ã5� � 8$4;:?2" "# I
YGÆB7�Å Ä µ*`ÒÅ � _G7�ÆGÃ�05:5�ÒÅ Ä�� � 1&7,2$# IJ´�Å . ¹�Ã�`�ÂB�ÒÅ,� � 1 !43$# ¹#� � �GÅ . ¶®¹�ÇrÄ � 3"4$# 2
e+Â�Æ}Ä��^¹PÄR·%Â®¶G-/. ¹PÄ��GÇ(&PÄI¹�Ã5� ¹�Ã5��ÆGÃG¹'D Â�Ç ·%¹
ÄIÅ ·%Å . µ¸Å Ç ¹$>
A 2T. � k<Khs ¹PÄ��
� Â�ÆB7�Â�ÆGÇrÄ
�"Â3ÄIÅ � Å ��¹uÂ�Æ�ÃÒÆ�. . ¹�2�a�Ã\�}µ¸Ç%� Å,�^Æ�. Å ¹�ÇEI®¹/. . ¹h¹PÄ��LÃÒÆ�. . ¹uÂ�Æ��^Â�Ã}Ä��rµ¸Ã5� ¹V:3Æ}µ¸Ã}¶�. µb0�. Â*�%� ¹u¹PÄ��D ¹�Ç ·$&�¹�2

CG2T. � k<Khs µ¸Æ�0�·%¹�Ã5� ¹ÈµW��¹E�". � Â�Æ���¹�Ç%� ÆGÇ ¹"0�. Â*�%� Å,:3ÆG¹�I&µB�%� ¹�Å Ã5�hÆGÃT·�µB@®Å ·xÆG· �GÆGÅ Äh¶®Å ·%Å ÃÒÆG¹�µW��¹E�V. µ+D ¹�Ç ·%¹#� ÆGÇ ¹�2
aU. . ¹$�GÇ(&PÄI¹�Ã5� ¹%ÄIÂ�Æ���¹�Ã5�hÆGÃG¹bD Â�Ç ·%¹�µ�Ä%]Ò·$&#� Ç Å,:3ÆG¹$��µ¸Çh. µ��ÒÅ � ¹PÄ ÄI¹�¶®¹$. µ+D ¹�Ç ·%¹#� ÆGÇ ¹%¹PÄ��V0�&�Ã�&�Çrµ*. ¹�·%¹�Ã5�h��. Æ}Ä
Çrµ*�GÅ ¶®¹h:3ÆG¹"�^¹/. . ¹u¶®¹V. � Â�Æ���¹�Ç%� ÆGÇ ¹�2
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� 2T. � k<Khs�¹PÄ��nÆGÃG¹<D Â�Ã��Q� Å Â�Ãt¶®Æ�� ¹�·$�}Ä
�n&�Ç Å Â®¶®Å,:3ÆG¹�I��^Â�Ã5� Å ÃÒÆG¹h¹#�L¶G&�Ç Å �»µ*=�. ¹�IGÄ µ¸ÆGD\µ¸ÆG@dÅ Ã}Ä��rµ¸Ã5�rÄn¶®¹<D ¹�Ç ·%¹#� ÆGÇ ¹
¹#� � Â�Æt¶ � Â�Æ���¹�Ç%� ÆGÇ ¹<0�. Â*�%� Å,:3ÆG¹�I®Â��tÄ µ%¶G&�Ç Å ��&�¹h�"¹�ÆG�H�GÇ(&PÄI¹�Ã5� ¹�Ç
�}µ¸Ç%D Â�Å Än¶®¹PÄn¶®Å Ä(�^Â�Ã5� Å ÃÒÆGÅ �(&PÄ/2

fH&Pµ¸ÃG·%Â�Å Ã}Ä/I�. ¹PÄ��}µ¸Çrµ¸·$-#� Ç ¹PÄ����GÂ�Å ÄIÅ ÄH�"Â�ÆGÇh¶G&E�^Ç Å Ç ¹!�^¹PÄD·%Â®¶G-/. ¹PÄ�¶®Å )Z-�Ç ¹�Ã5�h¹�Ã¨ÃGÂ�·!=GÇ ¹x¹#��¹�ÃU¶G& S ÃGÅ � Å Â�ÃN2ZKD¹
��. Æ}Ä/I5�^¹PÄ�·%Â®¶G-/. ¹PÄ1ÄIÂ�Ã5�O� Â�Æ}Ä�¹#@G�GÇ Å ·$&PÄ1¶Gµ¸Ã}ÄO. ¹D¶®Â�·�µ¸Å ÃG¹T� ¹�·$�"Â�Ç ¹/.L25fLÂ*� Ç ¹nÂ�Ç ¹�Å . . ¹L¹PÄ��U� Ç(-PÄ�ÄI¹�Ã}ÄIÅ =�. ¹� b¶®¹H�"¹#� Å � ¹PÄ
�»µ¸Ç Å µB� Å Â�Ã}Ä8� ¹�·$�"Â�Ç ¹/. . ¹PÄ/I®·�µ¸Å ÄT. µ!D Â�Ç ·%¹uÄ%�"¹E�Q� Çrµ*. ¹u¶ � ÆGÃ�ÄIÅ 0�Ã}µ*.&¹PÄ��LÄIÂ�Æ���¹�Ã5�T��. Æ}ÄnÅ Ã5�(&�Ç ¹PÄ Ä µ¸Ã5� ¹h b&#� Æ}¶®Å ¹�Ç�:3ÆG¹uÄ µ
D Â�Ç ·%¹<� ¹�·$�"Â�Ç ¹/. . ¹V��µ¸ÇT. µ%¶®¹PÄ(�^Ç Å �G� Å Â�Ã��"¹�Ç��^¹/�G� Å ��¹h¹PÄ��H��. Æ}Ä
�GÇ ÂG���G¹u¶®Æ�Ä%�"¹E�Q� Ç ¹�2

K�µ¸Ã}Äh�^¹$�^Â�Ã5� ¹#@?� ¹�IAKDÂB�»µ*.S¹#�b¶ � 1 . ¹PÄ Ä µ¸Ã}¶®Ç Â � !�7?:2!"!"# ~ A �����5�nÂ�Ã5�h¹#)A¹E�Q� Æ�&%ÆGÃ}� ÇrµW�»µ¸Å .S¶ � ÆGÃGÅ S ��µB� Å Â�Ã}=}µ�Ä%&%ÄIÆGÇ
D ·%Â®¶G-/. ¹PÄh¶ � k<Khs �}µ¸Ç ·%Å^. ¹PÄ<��. Æ}Äh�^Â�ÆGÇrµ¸·%·%¹�Ã5��ÆG� Å . Å Ä%&PÄu¶Gµ¸Ã}Ä�. µ�. Å �%�(&�ÇrµB� ÆGÇ ¹�>AÆGÃ)¶®¹PÄ�·%Â®¶G-/. ¹PÄ<&/. µ*="Â�Ç(&PÄH�}µ¸Ç
[nÂ3ÄI¹�Ã?="¹�Ç(0 � 1(2" "# ¶Gµ¸Ã}Ä". ¹PÄxµ¸ÃGÃ�&�¹PÄ h Gc~ ·%Â®¶G-/. ¹�[nÂ3ÄI¹�Ã?="¹�Ç(0 � I A � h(A �QIA. ¹R·%Â®¶G-/. ¹d¶®¹�_iÅ . 7�¹�Ã��^Çrµ¸Ã5�rÄ'��Y}µ¸Ã5� � 8$4$#
~ ·%Â®¶G-/. ¹!_6Y;I A �BwOi��QIGµ��Q� ÆG¹/. . ¹�·%¹�Ã5�H. ¹V��. Æ}ÄLÆG� Å . Å Ä%&�I�. ¹b·%Â®¶G-/. ¹b¶®¹"gh. µB�%� � gh. µB�%� � 1(3"4$# ~ ·%Â®¶G-/. ¹!gV_Csh_^k<eTe wBw�I
A ���BG5�QIGÇ(&E�^¹�·%·%¹�Ã5��µ¸·$&/. Å Â�Ç(&"�}µ¸Ç�o�¹/. ¶G�ÒÆGÅ Ä � 4;1(3$# ~ ·%Â®¶G-/. ¹b[����!I A ���Bw5�Q2�34. ÄLÂ�Ã5�hµ¸Å Ã}ÄIÅ\¶G&/03µ*0�&uÆGÃP7�¹�ÆT¶®¹!�}µ¸ÇrµBX
·$-#� Ç ¹PÄ
�^Â�·%·xÆGÃ}Ä
 "� Â�Æ}Ä
�^¹PÄf·%Â®¶G-/. ¹PÄf¹#�J·%Å ÄJ¹�Ã���. µ��^¹�I®¶Gµ¸Ã}Ä;. ¹V��µ�Äf¶ � ÆGÃG¹<D ¹�Ç ·%¹#� ÆGÇ ¹hµ*=GÇ Æ��G� ¹�IÒÆGÃ�D Â�Ç ·�µ*. Å ÄI·%¹
¶ � &E�^Ç Å � ÆGÇ ¹R¶®¹PÄVD Â�Ã��Q� Å Â�Ã}ÄV� ¹�·$�"Â�Ç ¹/. . ¹PÄu¹#�ÈÄ%�"¹E�Q� Çrµ*. ¹PÄb¶G&E�^Ç Å �»µ¸Ã5�!���}µ��^ÆGÃ¬¶®¹��^¹PÄ D ·%Â®¶G-/. ¹PÄ/26K�µ¸Ã}ÄbÆGÃc�GÇ ¹�·%Å ¹�Ç� ¹�·$�}Ä/IGÃGÂ�Æ}ÄLµ*. . Â�Ã}ÄJÃGÂ�Æ}ÄT��. µ��^¹�ÇL¶Gµ¸Ã}ÄT�^¹"��µ�¶®Ç ¹#X ., �IGµ S Ãt¶®¹x¶G&E�^Ç Å Ç ¹V�^¹hD Â�Ç ·�µ*. Å ÄI·%¹h¹#�D¶®¹V. � µ*����. Å,:3ÆG¹�ÇH $. � &#� Æ}¶®¹
Ä%�"¹E�Q� Çrµ*. ¹�¶®¹h. µÈÄIÂ�ÆGÇ��^¹H0�. Â*�%� Å,:3ÆG¹�2GfLÂ�Æ}Ä;&#� ¹�Ã}¶®Ç Â�Ã}Äf¹�Ã}ÄIÆGÅ � ¹h�^¹#�%� ¹<&#� Æ}¶®¹uµ¸Æ���µ�Äf¶ � ÆGÃG¹<D ¹�Ç ·%¹#� ÆGÇ ¹�ÃGÂ�ÃGX¦µ*=GÇ Æ��G� ¹�2
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= -/. >�. � µ¸·$��. Å � Æ}¶®¹b¶®¹h��Â�Å ÄI¹�·%¹�Ã5�EI
=�� � >�. µb�n&�Ç Å Â®¶®¹<D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹u¶®¹V. � k<Khs ~ � @ < q
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= *,+ >�. ¹��^ÂÒ¹ �+�^Å ¹�Ã5�f¶ � µ�Ä%]Ò·$&#� Ç Å ¹�I¸ÃGÂ�·!=GÇ ¹LÄ µ¸Ã}Ä�¶®Å ·%¹�Ã}ÄIÅ Â�Ã+:3ÆGÅ"¶G& S ÃGÅ �;. � Å Ã}Ä��rµ¸Ã5�f¶®Æ�·�µB@®Å ·xÆG· ¶®¹H. � k<Khs
Ç ¹/. µB� Å ��¹�·%¹�Ã5�8 	��n¹#��� @ 2534.n�»µ¸Ç Å ¹D¶®Â�Ã��L¹�Ã5� Ç ¹ X�
 �P~ D Â�Ç ·%¹�Ä%]Ò·$&#� Ç Å,:3ÆG¹W��¹#���!~���µ�Ä8. Å ·%Å � ¹�¶ � ÆGÃG¹�D Â�Ç ·%¹T� Ç(-PÄ
µ�Ä%]Ò·$&#� Ç Å,:3ÆG¹W�Q2 � ¹$�}µ¸Çrµ¸·$-#� Ç ¹È¶®¹�ÄIÂ�ÆGÇ��^¹b0�. Â*�%� Å,:3ÆG¹È¹PÄ��V. � &E:3ÆGÅ �»µ*. ¹�Ã5�b¶®Æc:3ÆGÂ*� Å ¹�Ã5�u¶®¹$�ÒÅ � ¹PÄ ÄI¹�!��!&/��ÂG:3Æ�&
¹�Ã��}µ¸Ç%� Å ¹
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¹#)A¹E�Q� Å ��¹u¶®¹V. µb���}µ�ÄI¹u¶®¹uÇ ¹#� Â�ÆGÇ ���P>� � < ��q �� 	 �� 2�K�µ¸Ã}Ä
. ¹"��µ�Än¶ � ÆGÃG¹<D ¹�Ç ·%¹#� ÆGÇ ¹bµ*=GÇ Æ��G� ¹�I� � <WX�2
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_i¹PÄVD Â�Ã��Q� Å Â�Ã}ÄV0�&�Ã�&�Ç Å,:3ÆG¹PÄuÃGÂ�Ç ·�µ*. Å Ä%&�¹PÄh�"Â�ÆGÇb���}µ�:3ÆG¹�·%Â®¶G-/. ¹dÄIÂ�Ã5�VD Â�ÆGÇ ÃGÅ ¹PÄx¶Gµ¸Ã}ÄV. � µ¸ÃGÃG¹#@®¹ 1 26iSÂ�ÆGÇ"��. Æ}ÄÈ¶®¹
¶G&#�rµ¸Å . Ä/IGÄI¹uÇ(&#D{&�Ç ¹�Çnµ¸ÆG@+� ÇrµW�»µ¸ÆG@d¶®¹"KDÂB�»µ*. �¤¶ � 1 . ¹PÄ Ä µ¸Ã}¶®Ç Â � !"!$# 2
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kDÃÈ¶G& S ÃGÅ �1µ*. Â�ÇrÄ\¶®¹�ÆG@È¶®Ç Â�Å � ¹PÄSµ�Ä%]Ò·$�G� Â*� Å,:3ÆG¹PÄSµ¸Æ%Ä%�"¹E�Q� Ç ¹n¶ � k<Khs >»ÆGÃG¹nµ�Ä%]Ò·$�G� Â*� ¹
�GÂ�Ç Å 3�Â�Ã5�rµ*. ¹
B
o���q�u < �

D¶Gµ¸Ã}ÄU. ¹PÄU=}µ�Ä ÄI¹PÄ^D Ç(&E:3ÆG¹�Ã��^¹PÄ�~{�"Â�ÆGÇ X�� > � � �*�QI3¶®¹��"¹�Ã5� ¹ X������  � �QI3¹#�1ÆGÃG¹�µ�Ä%]Ò·$�G� Â*� ¹��`o��Pt�u < �� t�� ������ ¶Gµ¸Ã}Ä. ¹PÄ8�}µ¸ÆG� ¹PÄUD Ç(&E:3ÆG¹�Ã��^¹PÄ<~{�"Â�ÆGÇ >� � �*�QIÒ¶®¹<�"¹�Ã5� ¹Pr �� �����  � �Q2GK�µ¸Ã}Ä8. ¹h��µ�Ä1¶®¹<. � k<KhshK!I?. µVD Ç(&E:3ÆG¹�Ã��^¹�¶®¹<�^Â�ÆGX�GÆGÇ ¹L¹PÄ���Å ¶®¹�Ã5� Å,:3ÆG¹�I�·�µ¸Å ÄU. ¹PÄU�"¹�Ã5� ¹PÄ�ÄIÂ�Ã5�fµ*. Â�ÇrÄ�¶®¹"!��
�����  � � � o�� " q uU< � �� > � ¹#� r��������  � � � o�� "t u < �t�� �� 2_+µ S 0�ÆGÇ ¹ � 2 � �GÇ(&PÄI¹�Ã5� ¹!. ¹PÄhÄ%�"¹E�Q� Ç ¹PÄ�¶®¹b. � k<Khs ¹#�b¶®¹b. � k<KhshK�~���µ*.,�^Æ�. &PÄh +�}µ¸Ç%� Å Çh¶®¹PÄ�D Â�Ç ·xÆ�. ¹PÄ�µ¸Ã}µ*. ]5� Å,:3ÆG¹PÄ��
¶Gµ¸Ã}Ä
. ¹"��µ�Än¶®Æ�·%Â®¶G-/. ¹"gV_Csh_^k<eTe wBw�I®µ¸Å Ã}ÄIÅN:3ÆG¹h. ¹PÄLµ�Ä%]Ò·$�G� Â*� ¹PÄ
�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶Gµ¸Ã5� ¹PÄ/2

_ � µ¸·$��. Å S ��µB� Å Â�ÃdÄ%�"¹E�Q� Çrµ*. ¹��ÒÅ ÄIÆ}µ*. Å Ä%&�¹�ÄIÆGÇ
. ¹hÄ%�"¹E�Q� Ç ¹�¶®¹h. � k<KhshK  !. µ"D Ç(&E:3ÆG¹�Ã��^¹ � �u¹PÄ��nµ*���"¹/. &�¹P�hD Â�Ç ·�µ¸Ã5�
0�. Â*�%� Å,:3ÆG¹H��~�Y}µ¸Ã5� � 2"!$# I A � h �5�QI;¹�Ã%Çrµ¸Å ÄIÂ�ÃÈ¶®¹PÄ�ÄIÅ ·%Å . Å � Æ}¶®¹PÄ�¶®¹
D Â�Ç ·%¹nµW��¹E�;. ¹PÄCD Â�Ç ·�µ¸Ã5�rÄ�¶®Æ}Ä�µ¸Æ$�^Â�Ã}¶®ÆGÅ �U��ÂG��µ*.L2 � ¹� ¹�Ç ·%¹L¹PÄ��U&/�ÒÅ ¶®¹�·%·%¹�Ã5�f¶®Å Ä(�^ÆG�rµ*=�. ¹L¹#�8�"¹�ÆG�;�GÇ(9#� ¹�Ç8 V�^Â�ÃGD Æ}ÄIÅ Â�ÃN2*34.}¹PÄ��f¶®Â�Ã��T="Â�ÃR¶®¹T03µ¸Çr¶®¹�ÇU V. � ¹PÄ%�GÇ Å �8:3ÆG¹�I3¶Gµ¸Ã}Ä
. ¹V��µ�ÄJ¶®ÆtÄ%�"¹E�Q� Ç ¹h¶®¹uÄIÂ�ÆGÇ��^¹�0�. Â*�%� Å,:3ÆG¹�IG. � µ��/�^¹�Ã5� Æ}µB� Å Â�ÃdÄ%�"¹E�Q� Çrµ*. ¹�Ã � ¹PÄ��T&/�ÒÅ ¶®¹�·%·%¹�Ã5�T�}µ�Ä;. ¹<D:µ¸Å �L¶®¹hÇ(&PÄIÂ�Ã}µ¸Ã��^¹PÄ
¶Gµ¸Ã}ÄÈ¶®¹PÄ$��µW�ÒÅ �(&PÄ/I^�^Â�·%·%¹�� � ¹PÄ��$. ¹���µ�Ä!�"Â�ÆGÇb. ¹��^Â�Ã}¶®ÆGÅ �$��ÂG��µ*.L2C_+µ'D Ç(&E:3ÆG¹�Ã��^¹�¶®ÆzD Â�Ç ·�µ¸Ã5�b0�. Â*�%� Å,:3ÆG¹d¹#��ÄIÂ�Ã
µ¸·$��. Å � Æ}¶®¹V��Â�Ã5�n¶G&/�"¹�Ã}¶®Ç ¹b¶®Æt·%Â®¶G-/. ¹h¹#�D¶®¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄJ¶®¹uÄIÂ�ÆGÇ��^¹P~ � @ I�	���¹#� * 8 �Q2�K�µ¸Ã}Ä
. ¹V��µ�Än¶®Æ�Ä%�"¹E�Q� Ç ¹ÃGÂ�Ç ·�µ*. Å Ä%&�IÒÅ . ÄLÄIÂ�Ã5�L¶®Â�ÃGÃ�&PÄ
�}µ¸ÇV>
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34. Ä
�"¹�Æ���¹�Ã5�H&/03µ*. ¹�·%¹�Ã5�nÄ � ¹#@G�GÇ Å ·%¹�Çn¹�Ã�D Â�Ã��Q� Å Â�Ã�¶®¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄ �U¹#��� �}µ¸ÇV>
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fLÂ�Æ}ÄLÃGÂ�Æ}Ä�ÄIÂ�·%·%¹PÄH��. µ��#&PÄDÅ,�^ÅS¶Gµ¸Ã}Ä�. ¹b��µ�¶®Ç ¹x¶ � ÆGÃG¹"D ¹�Ç ·%¹#� ÆGÇ ¹Èµ*=GÇ Æ��G� ¹x¹#�<. ¹!�}µ¸Çrµ¸·$-#� Ç ¹  �ÈÃ � Å Ã5� ¹�Ç(�ÒÅ ¹�Ã5�
¶®Â�Ã����}µ�Ä/2^_i¹���µ�Ä%¶ � ÆGÃG¹�D ¹�Ç ·%¹#� ÆGÇ ¹�ÃGÂ�ÃGX¦µ*=GÇ Æ��G� ¹�ÄI¹�·%Â®¶G&/. Å ÄI¹��}µ¸Çb. � µB7�Â�ÆG��¶ � ÆGÃ S . � Ç ¹��}µ�Ä ÄI¹#X =}µ�Äx¶ � Â�Çr¶®Ç ¹���I
¶®Â�Ã5�H. µ!D Ç(&E:3ÆG¹�Ã��^¹u¶®¹"�^Â�Æ��GÆGÇ ¹����x¹PÄ��DÄIÅ � Æ�&�¹u¶Gµ¸Ã}ÄT. ¹PÄ
�}µ¸ÆG� ¹PÄ
D Ç(&E:3ÆG¹�Ã��^¹PÄ/2 � ¹/. µÈÇrµB7�Â�ÆG� ¹uµ*. Â�ÇrÄfÆGÃG¹bµ�Ä%]Ò·$�G� Â*� ¹
ÄIÆ�����. &�·%¹�Ã5�rµ¸Å Ç ¹L¹�Ã+�}µ¸ÆG� ¹HD Ç(&E:3ÆG¹�Ã��^¹�I � o�� "� uU< � ��� � �  � � IÒ¶®¹H�"¹�Ã5� ¹Pr �� �����  � �QIÒµ¸Å Ã}ÄIÅZ:3ÆG¹H. � Å . . Æ}Ä�� Ç ¹�. µ S 0�ÆGÇ ¹� 2 D 2�K � µ*�GÇ(-PÄTY}µ¸Ã5� � 8$4;:S2" $# I�. µ!D Ç(&E:3ÆG¹�Ã��^¹u¶®¹"�^Â�Æ��GÆGÇ ¹$���x¹PÄ��nÇ ¹/. Å &�¹uµ¸Æ��}µ¸Çrµ¸·$-#� Ç ¹� �V�}µ¸ÇV>
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fLÂ�Æ}ÄJÇ ¹/�ÒÅ ¹�Ã}¶®Ç Â�Ã}Ä;��. Æ}Ä
�}µ¸Ç%� Å,�^Æ�. Å -�Ç ¹�·%¹�Ã5�LÄIÆGÇT. � ¹#)A¹#�DÄ%�"¹E�Q� Çrµ*.i¶®Æ��}µ¸Çrµ¸·$-#� Ç ¹� �b¹�Ã��}µ¸Ç%� Å ¹ � 2 CG2 D 2

� � � ���U�fY*_isU�ne�Y+cS]b�¬	��n_ st]ucS]�� �fY+cS�n_ 	���_+ab[dcSef��gb�^ahYiY\j^k%[��

K�µ¸Ã}Ä;�^¹#�%� ¹<�}µ¸Ç%� Å ¹�I3ÃGÂ�Æ}Äfµ*. . Â�Ã}Ä�ÃGÂ�Æ}Äfµ*���GÆ�]�¹�ÇfÄIÆGÇ;. ¹�·%Â®¶G-/. ¹<_6Y;IG��µ¸Ç
� � ¹PÄ��;. ¹���. Æ}Ä
�^Â�·$��. ¹#�J¶®¹PÄ �b·%Â®¶G-/. ¹PÄ
�GÇ(&PÄI¹�Ã5�(&PÄH�GÇ(&E�#&P¶®¹�·%·%¹�Ã5�b>AÅ .^�"¹�Ç ·%¹#��¹�ÃT¹#)A¹#�hÆGÃG¹!��. Æ}Ä<0�Çrµ¸Ã}¶®¹"�»µ¸Ç Å µB� Å Â�Ã¨¶®ÆM�^ÂÒ¹ �+�^Å ¹�Ã5�h¶ � µ�Ä%]Ò·$&#� Ç Å ¹ * 8 2n34.¹PÄ��T&/03µ*. ¹�·%¹�Ã5�
. ¹h��. Æ}ÄnÆG� Å . Å Ä%&�2�fH&Pµ¸ÃG·%Â�Å Ã}Ä/IG. ¹PÄJÇ(&PÄIÆ�. �rµB�rÄ;�GÇ(&PÄI¹�Ã5�(&PÄJ¶Gµ¸Ã}ÄT�^¹#�%� ¹h�}µ¸Ç%� Å ¹uÄIÂ�Ã5�
0�&�Ã�&�Çrµ*. Å Ä µ*=�. ¹PÄfµ¸ÆG@
� Ç Â�Å ÄJ·%Â®¶G-/. ¹PÄ
&#� Æ}¶®Å &PÄ/IG¹�ÃtÇrµ¸Å ÄIÂ�Ã�¶®Æ�D Â�Ç ·�µ*. Å ÄI·%¹�·%Å Än¹�Ã���. µ��^¹�2

b����� % ���bK&E CO�uK+>"E®� ���  DB � � � � �a[&E®�GK# �� � �a� � F¦EGB  LK
xLÃG¹u·%Â®¶®Å S ��µB� Å Â�Ãt¶®Æ��}µ¸Çrµ¸·$-#� Ç ¹u¶ � µ¸·$��. Å � Æ}¶®¹ ���?IGÅ Ã}¶G&/�"¹�Ã}¶Gµ¸·%·%¹�Ã5�D¶®¹PÄLµ¸ÆG� Ç ¹PÄ;�}µ¸Çrµ¸·$-#� Ç ¹PÄJ¶®Æ�·%Â®¶G-/. ¹�I

µP�"Â�ÆGÇ�¹#)A¹#�h¶®¹"� Çrµ¸Ã}Ä%. µB� ¹�ÇH. � ¹�Ã?��¹/. Â����"¹xÄ%�"¹E�Q� Çrµ*. ¹x¶®¹!. � k<Khs�¹#�h¶®¹!. � k<KhshK�ÄIÆGÇ<. � &E���G¹/. . ¹x¶®¹PÄDÅ Ã5� ¹�Ã}ÄIÅ �(&PÄDÄ µ¸Ã}Ä
·%Â®¶®Å S ¹�Ç�Ä µ\D Â�Ç ·%¹�ISµ¸Å Ã}ÄIÅT:3ÆG¹�. � Å . . Æ}Ä�� Ç ¹�. µ S 0�ÆGÇ ¹ � 2 iG2 � ¹E�^ÅJÇ ¹/�ÒÅ ¹�Ã5�$ Uµ¸Æ�0�·%¹�Ã5� ¹�Ç!. � Å Ã5� ¹�Ã}ÄIÅ �(&���ÂG��µ*. ¹�¶®Æ ÄIÂ�Ã
�GÇ Â®¶®ÆGÅ �DÄ µ¸Ã}Ä
�GÇ Å �ÒÅ . &/0�Å ¹�ÇJÆGÃG¹'3�Â�ÃG¹<D Ç(&E:3ÆG¹�Ã5� Å ¹/. . ¹h�}µ¸Ç%� Å,�^Æ�. Å -�Ç ¹�2�_i¹PÄLµ¸ÆG� Ç ¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄh~ � @ I�	��BI * 8 I� �B�JÄIÂ�Ã5�03µ¸Çr¶G&PÄ
�^Â�Ã}Ä��rµ¸Ã5�rÄh~:ÄIÆGÇ��^¹#�n¹#@®¹�·$��. ¹�I � @ < qq � @ ��I�	���< X�
 ��I * 8 < t � ¹#�� � < X�~{�}µ�Än¶®¹V���}µ�ÄI¹u¶®¹uÇ ¹#� Â�ÆGÇQ�%�Q2

34.1¹PÄ��ÈÅ Ã5�(&�Ç ¹PÄ Ä µ¸Ã5�È¶®¹RÇ ¹�·�µ¸Ç�:3ÆG¹�Ç!:3Æ � ÆGÃG¹d·%Â®¶®Å S ��µB� Å Â�Ã?¶®Æz�}µ¸Çrµ¸·$-#� Ç ¹ ���?I\Å Ã}¶G&/�"¹�Ã}¶Gµ¸·%·%¹�Ã5�%¶®¹PÄxµ¸ÆG� Ç ¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄ/I;¹�Ã5� ÇrµW� ÃG¹nÆGÃG¹n·%Â®¶®Å S ��µB� Å Â�Ã�¶®Æ$�}µ¸Çrµ¸·$-#� Ç ¹ ��¶Gµ¸Ã}ÄO. ¹PÄ�·$9�·%¹PÄO�GÇ Â��"Â�Ç%� Å Â�Ã}Ä/2Ba�Ã%¹#)A¹#�EI�Å .}¹#@®Å Ä�� ¹JÆGÃG¹
Ç ¹/. µB� Å Â�ÃTµ¸Ã}µ*. ]5� Å,:3ÆG¹È¶®Å Ç ¹E�Q� ¹È¹�Ã5� Ç ¹ ����¹#� �PIi¶®Â�ÃGÃ�&�¹!�}µ¸Ç<. � &E:3Æ}µB� Å Â�Ã � 2 � 2ZK�µ¸Ã}Ä<. ¹$��µ�ÄDÂ�� � @ I�	��b¹#� * 8 ÄIÂ�Ã5�03µ¸Çr¶G&PÄT�^Â�Ã}Ä��rµ¸Ã5�rÄ/I ���x¹#��� ÄIÂ�Ã5�D¶®Å Ç ¹E�Q� ¹�·%¹�Ã5�H�GÇ Â��"Â�Ç%� Å Â�ÃGÃG¹/. ÄJ¹#�LÂ�Ã5�L¹#@Gµ��Q� ¹�·%¹�Ã5�H. ¹b·$9�·%¹u¹#)A¹#��Ä%�"¹E�Q� Çrµ*.+ÄIÆGÇ
. � k<Khs ¹#�DÄ µ%¶G&�Ç Å ��&�¹�2

b������ ���bK&E CO�uK+>"E®� ���  DB#HJBL@�EGF�K+�1E¬@1B�!1Ki�®E?K&E6 DB#>A@JK�� >&F�K+�1E6 �� � C _ �a�&E®�}F�K
_+µ S 0�ÆGÇ ¹ � 2 Y�Å . . Æ}Ä�� Ç ¹!. � ¹#)A¹#�uÄ%�"¹E�Q� Çrµ*.\¶ � ÆGÃG¹È·%Â®¶®Å S ��µB� Å Â�ÃT¶®Æ}:3ÆGÂ*� Å ¹�Ã5��Â�Æ���¹�Ç%�EI"¶Gµ¸Ã}Ä�. ¹b��µ�ÄDÂ��'. ¹PÄDµ¸ÆG� Ç ¹PÄ�}µ¸Çrµ¸·$-#� Ç ¹PÄ����5I�� @ I * 8 ¹#�  �%ÄIÂ�Ã5�H03µ¸Çr¶G&PÄH�^Â�Ã}Ä��rµ¸Ã5�rÄ"~ ¹�Ã'�}µ¸Ç%� Å,�^Æ�. Å ¹�Ç * 8 < t� ¹#�� � < X'~{�}µ�ÄD¶®¹!���}µ�ÄI¹x¶®¹

Ç ¹#� Â�ÆGÇQ�%�Q2Z_i¹PÄHD Â�Ç ·%¹PÄH� ¹�·$�"Â�Ç ¹/. . ¹PÄ�¹#�uÄ%�"¹E�Q� Çrµ*. ¹PÄD¶®¹b. � k<Khs ¹#�u¶®¹b. � k<KhshK ÄIÂ�Ã5�h��µ*.,�^Æ�. &�¹PÄ�µ¸Ã}µ*. ]5� Å,:3ÆG¹�·%¹�Ã5�h 
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� �����HG���� ���"� ���HK�� ������
JM"� ���HK �"� �HK�����! ��� < �^#�� @ < qq � @ �^#�	���<WX�
 � ���  � < XS)
�}µ¸Ç%� Å Çh¶®¹PÄ�&E:3Æ}µB� Å Â�Ã}Ä � 2 A I � 2 CGI � 2 D ¹#� � 2 iRµ*����. Å,:3Æ�&�¹PÄ�µ¸ÆT·%Â®¶G-/. ¹$_6Y;IZ�"Â�ÆGÇ�V��»µ*. ¹�ÆGÇrÄ�¶®¹ 	���~ 	����

B
X�
 �� X�
 

D�}µ¸Ç<�}µ�Äh¶®¹"X�
 ��Q26kDÃTÇ ¹�·�µ¸Ç�:3ÆG¹�I}¹�ÃM�}µ¸Ç%� Å,�^Æ�. Å ¹�ÇhÄIÆGÇ<. ¹�Ä%�"¹E�Q� Ç ¹È¶®¹$. � k<KhshK!IN:3Æ � ÆGÃG¹%¶®Å ·%Å ÃÒÆG� Å Â�ÃU¶®Ær:3ÆGÂ*� Å ¹�Ã5�
Â�Æ���¹�Ç%�1ÄI¹H� Çrµ�¶®ÆGÅ �8�}µ¸Ç1ÆGÃG¹D·%Â�Ã5�(&�¹L¹�ÃPD Ç(&E:3ÆG¹�Ã��^¹D¶®ÆPD Â�Ç ·�µ¸Ã5�80�. Â*�%� Å,:3ÆG¹L¹#�;�}µ¸Ç1ÆGÃG¹Dµ¸Æ�0�·%¹�Ã5�rµB� Å Â�ÃR¶®¹�. � &�ÃG¹�Ç(0�Å ¹
¹�Ã��}µ¸ÆG� ¹<D Ç(&E:3ÆG¹�Ã��^¹�2

� ¹#�D¹#)A¹#�hÄ%�"¹E�Q� Çrµ*.\ÄI¹"� Çrµ�¶®ÆGÅ ���"¹�Ç��^¹/�G� Å ��¹�·%¹�Ã5���}µ¸ÇDÆGÃG¹Èµ¸Æ�0�·%¹�Ã5�rµB� Å Â�ÃtÃG¹#�%� ¹È¶®¹!. � Å Ã5� ¹�Ã}ÄIÅ �(&ÈÄIÂ�ÃGÂ�Ç ¹u¹#�DÆGÃG¹
Å ·$�GÇ ¹PÄ ÄIÅ Â�Ãt¶®¹��b=GÇ Å . . µ¸Ã��^¹"��¶®Æ¨ÄIÂ�Ã�:3Æ}µ¸Ã}¶ 	��h¶®Å ·%Å ÃÒÆG¹�2�34.+¹PÄ��LÅ . . Æ}Ä�� Ç(&V�}µ¸ÇT. ¹PÄn¹#@®¹�·$��. ¹PÄnÄIÂ�ÃGÂ�Ç ¹PÄV~ � K!I��GÅ Ä�� ¹
	 �)� � o 	���<WX�
 V u1¹#�"~ � K!I��GÅ Ä�� ¹ 	 D � � o 	���< X�
  uQI�:3ÆGÅN�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶®¹�Ã5�
 b. µÈÄ%]ÒÃ5�(��-PÄI¹ -D¶ � ÆGÃG¹V��ÂG��µ*. Å ÄI¹�ÄIÆGÇL¶®¹�ÆG@
�}µ¸ÆG� ¹�ÆGÇrÄ/I¸Â��P. ¹PÄU�}µ¸Çrµ¸·$-#� Ç ¹PÄ�¶®¹DÄIÂ�ÆGÇ��^¹LÄIÂ�Ã5�U03µ¸Çr¶G&PÄU�^Â�Ã}Ä��rµ¸Ã5�rÄ/25|Ò¹�Æ�. ¹H. � Å ÃGD Â�Ç ·�µB� Å Â�Ã�¶®¹��n&�Ç Å Â®¶®¹
D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹
�GÇ ÂB�ÒÅ ¹�Ã5�È¶®¹�. µT¶G&#� ¹E�Q� Å Â�Ã?¶®¹PÄxÅ Ã}Ä��rµ¸Ã5�rÄÈ¶®¹�D ¹�Ç ·%¹#� ÆGÇ ¹�0�. Â*�%� Å,:3ÆG¹�ÄIÆGÇb. ¹�ÄIÅ 0�Ã}µ*.;a;sVs#¶ � ÆGÃ ���}µ¸Ã5� ¹�ÆGÇ�~�J CGI^�QD�2
���}µ*�GÅ � Ç ¹ Y5�Q25_+µhD Â�Ã��Q� Å Â�ÃR¶®¹H� Çrµ¸Ã}Ä�D ¹�Ç%��·%Â®¶G&/. Å ÄI¹H. ¹<�^Â�Ã}¶®ÆGÅ �8��ÂG��µ*."¶Gµ¸Ã}ÄU. ¹���µ�Ä1¶ � ÆGÃ�	 µ � ¹#�1¹PÄ��;03µ¸Çr¶G&�¹H�^Â�Ã}Ä��rµ¸Ã5� ¹
� Â�ÆG�Dµ¸Æ�. Â�Ã�0�¶®¹V. µ%Ä%]ÒÃ5�(��-PÄI¹�2

KD¹%·$9�·%¹�IZ. µ S 0�ÆGÇ ¹ � 2 h Å . . Æ}Ä�� Ç ¹$. � ¹#)A¹#�bÄ%�"¹E�Q� Çrµ*.�¶ � ÆGÃG¹%·%Â®¶®Å S ��µB� Å Â�ÃU¶®Ær�^ÂÒ¹ �+�^Å ¹�Ã5�b¶ � µ�Ä%]Ò·$&#� Ç Å ¹�IA¶Gµ¸Ã}Äh. ¹
��µ�ÄnÂ��\. ¹PÄLµ¸ÆG� Ç ¹PÄT�}µ¸Çrµ¸·$-#� Ç ¹PÄ ���?I�� @ I 	��h¹#�  �ÈÄIÂ�Ã5�H03µ¸Çr¶G&PÄT�^Â�Ã}Ä��rµ¸Ã5�rÄ"~ ¹�Ã\�}µ¸Ç%� Å,�^Æ�. Å ¹�Ç�	���< X�
 �%¹#�  �$< X
~{�}µ�Ä�¶®¹b���}µ�ÄI¹È¶®¹xÇ ¹#� Â�ÆGÇQ�%�Q2ZxLÃG¹%µ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã¨¶®¹ * 8 ¹�Ã5� ÇrµW� ÃG¹xÆGÃG¹%µ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã¨¶®¹b. µ+. µ¸Ç(0�¹�ÆGÇD¶®¹b=}µ¸Ã}¶®¹¶®Æ}D Â�Ç ·�µ¸Ã5�<0�. Â*�%� Å,:3ÆG¹�2 � Â�·%·%¹$�"Â�ÆGÇ 	��BIAÂ�ÃTÂ�=}ÄI¹�Ç(��¹!&/03µ*. ¹�·%¹�Ã5��ÆGÃU¹#)A¹#�b¶Gµ¸Ã}Ä<. ¹PÄ<�}µ¸ÆG� ¹PÄ�D Ç(&E:3ÆG¹�Ã��^¹PÄb>AÆGÃG¹
µ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ãd¶®¹ * 8 ¹�Ã5� ÇrµW� ÃG¹DÆGÃG¹hµ��/�^¹�Ã5� Æ}µB� Å Â�Ãd¶®¹PÄ;�^Â�·$�"Â3Ä µ¸Ã5� ¹PÄU�}µ¸ÆG� ¹#XLD Ç(&E:3ÆG¹�Ã��^¹�¶®Æ�Ä%�"¹E�Q� Ç ¹h¶®¹<. µxÄIÂ�ÆGÇ��^¹

A
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0�. Â*�%� Å,:3ÆG¹�2 � ¹PÄn¹#)A¹#�rÄDÄ%�"¹E�Q� Çrµ¸ÆG@tÄIÂ�Ã5�LÅ . . Æ}Ä�� Ç(&PÄT�}µ¸ÇH. ¹PÄn¹#@®¹�·$��. ¹PÄLÄIÂ�ÃGÂ�Ç ¹PÄV~ � K!I��GÅ Ä�� ¹ 	 i � � o * 8 < t � uJ¹#�b~ � K!I�GÅ Ä�� ¹
	 Y � � o * 8 < X�
  uQ2
K�µ¸Ã}ÄnÆGÃG¹"&#� Æ}¶®¹b¶®¹". µ$��Â�Å @����}µ¸Ã5�(&�¹u¹�Ã�·$&E��µ¸ÃGÅ ÄI·%¹V3QIn|ÒÆGÃ}¶G="¹�Ç(0 ��µ*. � 1  43$# ~ A ��� � �1Â�Ã5�DÂ�=}ÄI¹�Ç(��&�ÆGÃG¹VD Â�Ç%� ¹

�^Â�Ç Ç(&/. µB� Å Â�Ã�¹�Ã5� Ç ¹b. � Å Ã5� ¹�Ã}ÄIÅ �(&b��ÂG��µ*. ¹x¹#�V. µ+�ÒÅ � ¹PÄ ÄI¹%¶®¹!D ¹�Ç ·%¹#� ÆGÇ ¹�2Z34. Ä�Â�Ã5�hÂ�=}ÄI¹�Ç(��&b:3ÆG¹�I&ÄI¹/. Â�Ã'. ¹PÄh���}µ¸Ã5� ¹�ÆGÇrÄ/I �
�^Â�·$�"Â�Ç%� ¹�·%¹�Ã5�rÄn¶®Å )Z&�Ç ¹�Ã5�rÄ
�"Â�Æ��»µ¸Å ¹�Ã5�n¹�Ã5� ÇrµW� ÃG¹�ÇnÆGÃG¹uµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ãt¶®Æ��}µ¸Çrµ¸·$-#� Ç ¹ ��>
A 2nÆGÃG¹uµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ãt¶®¹h. � µ¸·$��. Å � Æ}¶®¹b¶®¹V��Â�Å ÄI¹�·%¹�Ã5�EI
CG2nÆGÃG¹uµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ãt¶®Æ\�^ÂÒ¹ �+�^Å ¹�Ã5�L¶ � µ�Ä%]Ò·$&#� Ç Å ¹�I
� 2nÆGÃG¹f¶®Å ·%Å ÃÒÆG� Å Â�ÃÈ¶®Æ!:3ÆGÂ*� Å ¹�Ã5�\Â�Æ���¹�Ç%�S¶®¹UD:µ�d^Â�Ã!�^Â�ÃB7�Â�Å Ã5� ¹8 LÆGÃG¹Jµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ãb¶®Æ!�^ÂÒ¹ �+�^Å ¹�Ã5�S¶ � µ�Ä%]Ò·$&#� Ç Å ¹�2
� ¹PÄSÇ(&PÄIÆ�. �rµB�rÄ�¹#@G�n&�Ç Å ·%¹�Ã5�rµ¸ÆG@ÈÄIÂ�Ã5�O� Â�ÆG�8 <D:µ¸Å �1¹�Ã�µ��/�^Â�Çr¶ÈµW��¹E�;. ¹PÄ�Ç(&PÄIÆ�. �rµB�rÄC�(��&�Â�Ç Å,:3ÆG¹PÄO:3ÆG¹nÃGÂ�Æ}Ä�Â�=G� ¹�ÃGÂ�Ã}Ä

Å,�^ÅL2CK � µ*�GÇ(-PÄh. � &E:3Æ}µB� Å Â�Ã � 2 � :3ÆGÅU. Å ¹ �  ���?I 	��%¹#� * 8 I6. ¹P�}µ¸Çrµ¸·$-#� Ç ¹ �#µ¸Æ�0�·%¹�Ã5� ¹�ÄIÅ ���tµ¸Æ�0�·%¹�Ã5� ¹�IiÄIÅ 	��¶®Å ·%Å ÃÒÆG¹�IiÄIÅ >A@ µ¸Æ�0�·%¹�Ã5� ¹xÂ�ÆUÄIÅ � �@o * 8 uDµ¸Æ�0�·%¹�Ã5� ¹�2AK�µ¸Ã}Ä<. ¹$��µ�ÄDÂ�� ����Ç ¹PÄ�� ¹$�^Â�Ã}Ä��rµ¸Ã5�EI"ÃGÂ�Æ}Ä�Â�=}ÄI¹�Ç(��Â�Ã}ÄDÄIÆGÇ. ¹PÄ S 0�ÆGÇ ¹PÄ � 2 YÈ¹#� � 2 h :3ÆG¹h. ¹PÄT�»µ¸Ç Å µB� Å Â�Ã}ÄJ¶®¹PÄT�}µ¸Çrµ¸·$-#� Ç ¹PÄ 	���¹#� * 8 ¹�Ã5� ÇrµW� ÃG¹�Ã5�nÆGÃG¹u·%Â®¶®Å S ��µB� Å Â�Ã�¶®¹ �PI}¶®Â�Ã��¶®¹�. µ"�"¹�Ã5� ¹�Ä%�"¹E�Q� Çrµ*. ¹�¶Gµ¸Ã}ÄU. ¹PÄ8�}µ¸ÆG� ¹PÄUD Ç(&E:3ÆG¹�Ã��^¹PÄ�~ S 0�ÆGÇ ¹ � 2 � �Q2 � ¹E�^ÅAµ¸·$-�ÃG¹� bÆGÃG¹D·%Â®¶®Å S ��µB� Å Â�Ãd¶®¹�. � Å Ã5� ¹�Ã}ÄIÅ �(&
��ÂG��µ*. ¹�2
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pDÆG¹ÈÄI¹b�}µ�Ä ÄI¹#XL� � Å .�¶Gµ¸Ã}Ä�. ¹P��µ�ÄDÂ�� ��¹PÄ��h03µ¸Çr¶G&b�^Â�Ã}Ä��rµ¸Ã5�EIA�^¹$:3ÆGÅSÅ ·$��. Å,:3ÆG¹ÈÆGÃG¹$�»µ¸Ç Å µB� Å Â�ÃTÄIÂ�Æ}Ä�X 7Iµ��^¹�Ã5� ¹È¶®¹

���N9

_i¹PÄ S 0�ÆGÇ ¹PÄ � 2 w�¹#� � 2 �<�GÇ(&PÄI¹�Ã5� ¹�Ã5�O. ¹PÄ^�»µ¸Ç Å µB� Å Â�Ã}Ä6� ¹�·$�"Â�Ç ¹/. . ¹PÄS¹#�1Ä%�"¹E�Q� Çrµ*. ¹PÄS¶®ÆP:3ÆGÂ*� Å ¹�Ã5��Â�Æ���¹�Ç%��¹#��¶®ÆP�^ÂÒ¹ �$X
�^Å ¹�Ã5�1¶ � µ�Ä%]Ò·$&#� Ç Å ¹�I»¶Gµ¸Ã}ÄO. ¹T��µ�Ä�¶®Æ<7�¹�Æ�¶®¹T�}µ¸Çrµ¸·$-#� Ç ¹PÄ;~ � @ I �PI 	��BI * 8 I  �W�Q2?kDÃ%Ç ¹�·�µ¸Ç�:3ÆG¹
:3ÆG¹�I*�^Â�Ã5� Çrµ¸Å Ç ¹�·%¹�Ã5� ��^¹P:3ÆGÅ�µ�&#�(&�Â�=}ÄI¹�Ç(��&!�GÇ(&E�#&P¶®¹�·%·%¹�Ã5�bÄIÆGÇh. ¹PÄ S 0�ÆGÇ ¹PÄ � 2 Yd¹#� � 2 h I&ÆGÃG¹%·%Â®¶®Å S ��µB� Å Â�Ã)¶®Ær:3ÆGÂ*� Å ¹�Ã5�uÂ�Æ���¹�Ç%�hÂ�Æ
¶®Æ}�^ÂÒ¹ �+�^Å ¹�Ã5�D¶ � µ�Ä%]Ò·$&#� Ç Å ¹bÃ � Å Ã��}ÆG¹�Ã��^¹"��. Æ}Ä�. ¹!�^Â�·$�"Â�Ç%� ¹�·%¹�Ã5�DÄ%�"¹E�Q� Çrµ*.\¶Gµ¸Ã}ÄH. ¹PÄH�}µ¸ÆG� ¹PÄTD Ç(&E:3ÆG¹�Ã��^¹PÄ/IG·�µ¸Å ÄDÄI¹
� Çrµ�¶®ÆGÅ �ÈÆGÃGÅ,:3ÆG¹�·%¹�Ã5�$�}µ¸ÇÈÆGÃ?¶G&/��. µ��^¹�·%¹�Ã5�%¶®¹�. µ'�"Â3ÄIÅ � Å Â�ÃcD Ç(&E:3ÆG¹�Ã5� Å ¹/. . ¹�¶®ÆcD Â�Ç ·�µ¸Ã5�b0�. Â*�%� Å,:3ÆG¹�2Ca�Ã?¹#)A¹#�EI^. µ
�"¹�Ã5� ¹xÄ%�"¹E�Q� Çrµ*. ¹b¶Gµ¸Ã}ÄT. ¹PÄH�}µ¸ÆG� ¹PÄ
D Ç(&E:3ÆG¹�Ã��^¹PÄL¶G&/�"¹�Ã}¶¨¶®Æ\�}µ¸Çrµ¸·$-#� Ç ¹ �P2Z|ÒÅ � ¹PÄ��H03µ¸Çr¶G&"�^Â�Ã}Ä��rµ¸Ã5�EI�. µ$�"Â3ÄIÅ � Å Â�Ã
¹�ÃTµ¸·$��. Å � Æ}¶®¹%¶®¹b�^¹#�%� ¹b�"¹�Ã5� ¹ÈÄ%�"¹E�Q� Çrµ*. ¹xÃG¹!�»µ+�}µ�Ä��»µ¸Ç Å ¹�ÇE2n_ � ¹#)A¹#�<�"¹�Ç��^¹/�G� Å Df¶ � ÆGÃG¹x·%Â®¶®Å S ��µB� Å Â�ÃT¶®ÆM:3ÆGÂ*� Å ¹�Ã5�
Â�Æ���¹�Ç%�D¹#�h¶®Æ}�^ÂÒ¹ �+�^Å ¹�Ã5�h¶ � µ�Ä%]Ò·$&#� Ç Å ¹b¹PÄ��hµ*. Â�ÇrÄLµB�%�(&�ÃÒÆ�&�IZ��µ¸Ç�. � Â�Ç ¹�Å . . ¹"�ÒÆG·�µ¸Å ÃG¹x¹PÄ��<�}µ¸Ç%� Å,�^Æ�. Å -�Ç ¹�·%¹�Ã5��ÄI¹�Ã}ÄIÅ =�. ¹
µ¸ÆG@$�»µ¸Ç Å µB� Å Â�Ã}Ä1¶Gµ¸Ã}ÄU. ¹PÄ8�}µ¸ÆG� ¹PÄOD Ç(&E:3ÆG¹�Ã��^¹PÄ�~:µ*���GÇ ÂW@®Å ·�µB� Å ��¹�·%¹�Ã5�EI�¹�Ã5� Ç ¹ � XJXJXh¹#� VYXJXJX����W�Q2 � ¹#�f¹#)A¹#�f¹PÄ��fÅ . . Æ}Ä�X
� Ç(&RÄIÆGÇV. ¹PÄu¹#@®¹�·$��. ¹PÄuÄIÂ�ÃGÂ�Ç ¹PÄ$~ � K!I6�GÅ Ä�� ¹�	 �2� ��o 	�� < X�
 V u�¹#��~ � K!IN�GÅ Ä�� ¹�	 D � �To 	�� < X�
  uh¶Gµ¸Ã}Äh. ¹+��µ�Äu¶®Æ
:3ÆGÂ*� Å ¹�Ã5�hÂ�Æ���¹�Ç%�EIA¹#�+~ � K!IA�GÅ Ä�� ¹ 	 i � �Po * 8 < t� uD¹#�P~ � K!IN�GÅ Ä�� ¹ 	 Y � �Po * 8 < X�
  u�¶Gµ¸Ã}Ä<. ¹$��µ�Äh¶®Ær�^ÂÒ¹ �+�^Å ¹�Ã5�
¶ � µ�Ä%]Ò·$&#� Ç Å ¹�2�iSÂ�ÆGÇJÄ%]ÒÃ5�(��&#� Å ÄI¹�Ç;�^¹PÄ�¹#@®¹�·$��. ¹PÄ/I5. ¹��}µ¸Çrµ¸·$-#� Ç ¹�� µ"�^¹#�%� ¹�D Â�Å Ä�X4�^Å�&#�(&�03µ¸Çr¶G&��^Â�Ã}Ä��rµ¸Ã5�<~ � < VYXJXJX5�Q2

34.®¹PÄ���Å Ã5�(&�Ç ¹PÄ Ä µ¸Ã5��¶®¹nÇ ¹�·�µ¸Ç�:3ÆG¹�Ç^:3ÆG¹
. ¹PÄ�¹#)A¹#�rÄ�Ä%�"¹E�Q� Çrµ¸ÆG@È¶®ÆP:3ÆGÂ*� Å ¹�Ã5��Â�Æ���¹�Ç%�S¹#�1¶®Æ$�^ÂÒ¹ �+�^Å ¹�Ã5�1¶ � µ�Ä%]Ò·$&#� Ç Å ¹
¶G&/�"¹�Ã}¶®¹�Ã5�n¶®ÆV7�¹�Æ�¶®¹��}µ¸Çrµ¸·$-#� Ç ¹PÄ8:3ÆG¹�. � Â�Ã��^Â�Ã}ÄIÅ ¶G-�Ç ¹�25fLÂ�Æ}Ä8��ÂB]�Â�Ã}ÄO:3ÆG¹�IÒ¶Gµ¸Ã}ÄU� Â�Æ}Ä8. ¹PÄ;��µ�Ä/I3ÆGÃG¹D·%Â®¶®Å S ��µB� Å Â�Ã
¶®Ær:3ÆGÂ*� Å ¹�Ã5�uÂ�Æ���¹�Ç%�hÂ�Æ)¶®Ær�^ÂÒ¹ �+�^Å ¹�Ã5�b¶ � µ�Ä%]Ò·$&#� Ç Å ¹%ÄI¹b� Çrµ�¶®ÆGÅ �V�}µ¸ÇhÆGÃ ¶G&/��. µ��^¹�·%¹�Ã5�b¶®¹$. µ��"Â3ÄIÅ � Å Â�Ã}D Ç(&E:3ÆG¹�ÃGX
� Å ¹/. . ¹È¶®Æ'D Â�Ç ·�µ¸Ã5��0�. Â*�%� Å,:3ÆG¹�2ZfLÂ�Æ}Ä�µ*. . Â�Ã}Ä� P�GÇ(&PÄI¹�Ã5�h:3Æ}µ¸Ã5� Å S ¹�Ç<�^¹È¶G&/��. µ��^¹�·%¹�Ã5��Ç ¹/. µB� Å ��¹�·%¹�Ã5�< P. µPD Ç(&E:3ÆG¹�Ã��^¹
D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹h¹�Ã�D Â�Ã��Q� Å Â�Ãt¶®¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄ 	���¹#� * 8 2
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�� � M ��� K�� �"����)� � ���$��
�� 	��?# 
��HK �*� � ���2��
�� G ��
2��� � ��� �+� � ��� � � ! * 8 < t� # ��� � � M"��� K��9M � K/� ������� � ���2�'� ���'� �
��� �����0) ��� 
�� G ��
2��� ��� � ! * 8 �

B
t� �LX�
 � D

� ���+� �2� 
�� X�
 X �,)>�
b����� b � @1CÒF¦EGF�@1�*CO�uK+>"E®� ��� K# DB � @��W� � �1EN" � @�EÒEGFIHJBLK

� Â�·%·%¹tÃGÂ�Æ}ÄP��¹�ÃGÂ�Ã}Ä�¶®¹\. ¹\��Â�Å ÇEI^. µMD Ç(&E:3ÆG¹�Ã��^¹�¶®Æ D Â�Ç ·�µ¸Ã5�P0�. Â*�%� Å,:3ÆG¹��»µ ¶G&/�"¹�Ã}¶®Ç ¹¨¶®¹ � @ I�	���¹#� * 8 2_+µ S 0�ÆGÇ ¹ � 2 A G Å . . Æ}Ä�� Ç ¹}. µy�"Â3ÄIÅ � Å Â�Ã�¶®¹r�^¹'D Â�Ç ·�µ¸Ã5��0�. Â*�%� Å,:3ÆG¹TÇ ¹/. µB� Å ��¹�·%¹�Ã5�� >A@ In¶Gµ¸Ã}Ä�. ¹r��µ�Ä�¶®Æ�·%Â®¶G-/. ¹gV_Csh_^k<eTe wBwr~ * 8 �^Â�Ã}Ä��rµ¸Ã5�! t� �u¹#�%¶Gµ¸Ã}Ä". ¹���µ�Äx¶®Æ¬·%Â®¶G-/. ¹�_6Y ~ Â�� * 8 �»µ¸Ç Å ¹R¹�Ã5� Ç ¹ t � ¹#� X�
 �5�QI6�"Â�ÆGÇ 	���^Â�·$�GÇ Å Äu¹�Ã5� Ç ¹/X�
 �¹#� X�
 ����26K�µ¸Ã}ÄV. ¹���µ�ÄuÂ�� � � < >A@ I6. ¹$D Â�Ç ·�µ¸Ã5�"0�. Â*�%� Å,:3ÆG¹�¹PÄ��ÈÄIÅ � Æ�&dÄIÆGÇ". � �}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹�p�q~�:3ÆGÅ;�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶M �. µ�D Ç(&E:3ÆG¹�Ã��^¹$D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹\>1p�q < >A@ �h¹#�!. µ�ÄIÂ�ÆGÇ��^¹$�»µ¨¶®Â�Ã���µW��Â�Å ÇV�"Â�ÆGÇb¹#)A¹#�ÈÄ%�"¹E�Q� Çrµ*.¶ � µ��/�^¹�Ã5� ÆG¹�Ç^D Â�Ç%� ¹�·%¹�Ã5�U�^¹#�%� ¹T�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹�2 � ¹E�^Å®¹PÄ���¹�Ã$�}µ¸Ç%� Å,�^Æ�. Å ¹�Ç^. ¹H��µ�Ä^�"Â�ÆGÇ�¶®¹PÄ^�»µ*. ¹�ÆGÇrÄ�¶®¹�	��JÄIÅ � Æ�&�¹PÄS¹�Ã5� Ç ¹X�
 ��¹#�?X�
 ��I�µW��¹E�JÆGÃG¹Dµ�Ä%]Ò·$&#� Ç Å ¹nÇ(&P¶®ÆGÅ � ¹!~ * 8 �GÇ ÂG���G¹L¶®¹ t � �Q2?K�µ¸Ã}ÄU. ¹���µ�Ä�¶®ÆR·%Â®¶G-/. ¹�gV_Csh_^k<eTe wBw�IB. ¹TD Â�Ç ·�µ¸Ã5�0�. Â*�%� Å,:3ÆG¹DÃ � µ��/�^¹�Ã5� ÆG¹h:3ÆG¹DÇrµ¸Ç ¹�·%¹�Ã5�J¶®¹PÄUD Ç(&E:3ÆG¹�Ã��^¹PÄfÄIÆ��n&�Ç Å ¹�ÆGÇ ¹PÄfµ¸Æ�ÄI¹E�^Â�Ã}¶P�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹�2�i�µ¸Ç
�^Â�Ã5� Ç ¹�IÒ¶G-PÄ
:3ÆG¹
. � Â�Ã}�"¹�ÆG�h·%Â®¶G&/. Å ÄI¹�Ç<��. Æ}Ä S ÃG¹�·%¹�Ã5�h. � µ�Ä%]Ò·$&#� Ç Å ¹È¶®¹b. � Å ·$�GÆ�. ÄIÅ Â�ÃNIZ�^Â�·%·%¹$� � ¹PÄ��<. ¹$��µ�Ä��"Â�ÆGÇh. ¹x·%Â®¶G-/. ¹$_6Y;IAÂ�Ã
Ç ¹�·�µ¸Ç�:3ÆG¹;:3ÆG¹�IB��. Æ}ÄO�^¹#�%� ¹nµ�Ä%]Ò·$&#� Ç Å ¹f¹PÄ��S·�µ¸Ç�:3Æ�&�¹�IW��. Æ}Ä^. ¹;D Â�Ç ·�µ¸Ã5�^0�. Â*�%� Å,:3ÆG¹;�»µhµW��Â�Å Ç\ÆGÃÈ¹#)A¹#��¶Gµ¸Ã}ÄC. ¹PÄ^�}µ¸ÆG� ¹PÄ
D Ç(&E:3ÆG¹�Ã��^¹PÄ/I��"Â�Æ��»µ¸Ã5�D·$9�·%¹xµB�%� ¹�Å Ã}¶®Ç ¹x¶®¹PÄH�»µ*. ¹�ÆGÇrÄT�(��&�Â�Ç Å,:3ÆG¹PÄL¶®¹$V�  >A@ ¶Gµ¸Ã}ÄH. ¹!��µ�ÄD¶ � ÆGÃ}:3ÆGÂ*� Å ¹�Ã5�DÂ�Æ���¹�Ç%�D:µ¸Å =�. ¹+~ 	�� � X�
 V?�1¹#�L¶ � ÆGÃ'�^ÂÒ¹ �+�^Å ¹�Ã5�L¶ � µ�Ä%]Ò·$&#� Ç Å ¹h&/. ¹/��&$~ * 8  X�
 5�Q2
b������� ���bK&E CO�uK+>"E®� ���  DB#HJBL@�EGF�K+�1EN LK#��� � C3K  LK��GK&E®@1BL�

_i¹<D Â�Ç ·�µ*. Å ÄI·%¹hÄIÆGÇT. ¹E:3ÆG¹/.&ÃGÂ�Æ}ÄJÃGÂ�Æ}ÄnÄIÂ�·%·%¹PÄnµ*���GÆ�]�&PÄ67�Æ}Ä(:3Æ �  $�GÇ(&PÄI¹�Ã5�nÄIÆ����"Â3ÄI¹hÆGÃG¹hD ¹�Ç ·%¹#� ÆGÇ ¹uµ*=GÇ Æ��G� ¹�2
iSÂ�ÆGÇ�&#� Æ}¶®Å ¹�Ç�. � ¹#)A¹#��Ä%�"¹E�Q� Çrµ*.h¶ � ÆGÃG¹}���}µ�ÄI¹U¶®¹UÇ ¹#� Â�ÆGÇdÃGÂ�Ã$ÃÒÆ�. . ¹�IfÃGÂ�Æ}Ä�¶®¹/��Â�Ã}Ä��^Â�·$��. &#� ¹�Ç�. ¹PÄd¹#@G�GÇ ¹PÄ ÄIÅ Â�Ã}Ä
� ¹�·$�"Â�Ç ¹/. . ¹PÄ\¹#��Ä%�"¹E�Q� Çrµ*. ¹PÄS¶®¹PÄS·%Â®¶G-/. ¹PÄC&#� Æ}¶®Å &PÄS¹�Ã!� ¹�Ã}µ¸Ã5�U�^Â�·$�G� ¹J¶®Æb�}µ¸Çrµ¸·$-#� Ç ¹  �52*fLÂ�Æ}ÄSÃGÂ�Æ}Ä\Å Ã5�(&�Ç ¹PÄ ÄI¹�Ç Â�Ã}Ä
¶Gµ¸Ã}Ä<�^¹#�%� ¹$�}µ¸Ç%� Å ¹xÆGÃGÅ,:3ÆG¹�·%¹�Ã5�uµ¸ÆT·%Â®¶G-/. ¹$_6Y;IZ�GÆGÅ Ä(:3Æ � Å .S¹PÄ��h. ¹b��. Æ}Äh�^Â�·$��. ¹#�h¹#�h. ¹b��. Æ}Ä�ÆG� Å . Å Ä%&%¶®¹PÄ�·%Â®¶G-/. ¹PÄ
¶ � k<KhsbIG¹#�LÃGÂ�Æ}ÄJÇ(&/&E�^Ç Å Ç Â�Ã}Ä8. ¹PÄT&E:3Æ}µB� Å Â�Ã}ÄJ¶®¹"�^¹h·%Â®¶G-/. ¹u¹�Ã�� ¹�Ã}µ¸Ã5�H�^Â�·$�G� ¹b¶®¹h. µ$���}µ�ÄI¹u¶®¹hÇ ¹#� Â�ÆGÇE2

k �@.1*-&('�'�,325460�&(Q .m2W*-&(<3<3& K1? QS2;K1R(<3& � � K1M�41'�<3&�)BM�'�K�� ?141&  &O*-QS&O0�?V*-&�41254 M��1*-?V.10�&
K�µ¸Ã}Ä
. ¹"��µ�ÄJ¶ � ÆGÃG¹hD ¹�Ç ·%¹#� ÆGÇ ¹uÃGÂ�Ãtµ*=GÇ Æ��G� ¹P~  ��� X5�QIG. ¹u·%Â®¶G-/. ¹"_6Y¬ÄI¹uÇ(&/&E�^Ç Å �h>
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�(o���uU<
���� ��� r � 7�� ��� 		� �
��  ���� � � � � � � ���� � � 	�� � ��� ��� ��	� � 	 �� ! 
 � � 	 ��� �Vo ��	� � 	 �� ��u8r ��	� � 	 �� � � 	 ���Y��o ��	� � 	 �� ��u�� �� 
�� X � � � 	�� � @
r�� � q��� � � q �� 	 � �� r ��� � � @ r � ! q  7��� � � �"!$#� � �� 
�� 	�� � @ � � � � @


#"� o���uU<
��� �� r�� � � � 	 �� 	 �� � 
��  � �� � � 		� � 	��
��  � �� � � �� 
�� X � � � 	�� � @
r ��%� � � q �� 	 � �� � � � 	 ��'& � (� 	 r�� (� ��*) �� 
�� 	�� � @ � � � � @

_i¹VD:µ��Q� ¹�ÆGÇ�+�¹PÄ��h��µ*.,�^Æ�. &b¹�Ã¨¹#@G�GÇ Å ·�µ¸Ã5��. µ+�^Â�Ã}¶®Å � Å Â�ÃT¶®¹!�^Â�Ã5� Å ÃÒÆGÅ �(&È¶®¹!. � k<KhshK  P. � Å Ã}Ä��rµ¸Ã5�h¶®¹"D ¹�Ç ·%¹#� ÆGÇ ¹
0�. Â*�%� Å,:3ÆG¹$>


 "� o��U< o 	�� � @ u  uU< 
 "� o��U< o 	�� � @ u � u, 7 � � 	�� ���� � � q �� 	 � �� & � (� � 	 �� r�� (� ���) < �

�^¹V:3ÆGÅ+µ¸·$-�ÃG¹V b. � &E:3Æ}µB� Å Â�Ã�Å ·$��. Å,�^Å � ¹bÄIÆGÅ �»µ¸Ã5� ¹P>

� ! � � � q �� 	 � �� o-+  �Oo�� r 	��Eu � @ r �vuU< X ~ � 2 w5�+ < XÈ¹PÄ��nÆGÃG¹bÄIÂ�. ÆG� Å Â�Ã+� Ç Å �ÒÅ µ*. ¹u¶®¹h. � &E:3Æ}µB� Å Â�Ã � 2 w�2?iSÂ�ÆGÇH:3ÆG¹V�^¹#�%� ¹V&E:3Æ}µB� Å Â�Ã�µ�¶®·%¹#�%� ¹uÆGÃG¹uµ¸ÆG� Ç ¹uÄIÂ�. ÆG� Å Â�ÃNI
Å .AD:µ¸ÆG��:3ÆG¹$>

o-+  �(o�� r 	��Eu � @ r �vu � X, + � q� � � q �� 	 � ��
� ¹PÄT�^Â�Ã}ÄIÅ ¶G&�ÇrµB� Å Â�Ã}Ä S @®¹�Ã5�H. ¹PÄ
="Â�Ç ÃG¹PÄn¶®¹V�»µ¸Ç Å µB� Å Â�Ã�¶®Æ�D:µ��Q� ¹�ÆGÇ.+�>�X �/+ � q� � � q �� 	 � �� 2
_i¹+D:µ��Q� ¹�ÆGÇ 
 ÄI¹���µ*.,�^Æ�. ¹d¹�Ã?¹#@G�GÇ Å ·�µ¸Ã5�!. µ}�^Â�Ã}¶®Å � Å Â�Ã?¶®¹��^Â�Ã5� Å ÃÒÆGÅ �(&�¶®¹�. � k<Khs  '. � Å Ã}Ä��rµ¸Ã5�%¶®¹�D ¹�Ç ·%¹#� ÆGÇ ¹

0�. Â*�%� Å,:3ÆG¹$>


�(o��U< o 	�� � @ u  u < 
��o��U< o 	�� � @ u � u, 7�� ��� 		� �
��  � �� � � � � � � � �� � � 		� � � � � � ��	� � 	 �� ! 
 � � � 	 �� ��� �Vo ��	� u1r ��	� � 	 �� � � � 	 �� ���Y�Eo ��	� u��< � q��� � � q �� 	 � �� r ��� � � @ o�� r 	��Eu ! q  70�1 23� � 	 # � �� �
� ¹#�%� ¹H&/03µ*. Å �(&H�"¹�ÆG�fÄI¹DÄIÅ ·$��. Å S ¹�Ç1¹�ÃP� ¹�Ã}µ¸Ã5�;�^Â�·$�G� ¹D¶®¹H. � &E:3Æ}µB� Å Â�Ã � 2 w�I�:3ÆGÅ��"¹�Ç ·%¹#�J¶®¹LÇ ¹�·$��. µ��^¹�ÇU. ¹TD:µ��Q� ¹�ÆGÇ� q�%� � � q �� 	 � �� r � � �}µ¸Ç � q

7 �1 23� � 	 # � �  q � 2*a�Ã%¶G&/��¹/. Â����}µ¸Ã5�^. ¹PÄ�¶®¹�ÆG@x·%¹�·!=GÇ ¹PÄ/IB�^¹#�%� ¹T&E:3Æ}µB� Å Â�Ã!�"¹�ÆG�1ÄI¹fÇ(&/&E�^Ç Å Ç ¹ÄIÂ�Æ}Ä
. µ!D Â�Ç ·%¹$>

�

 t !^o ��	� � 	 �� u t54 
 ! �* 8 	�� � @ =

�  � � 	 �� r ���Y�Eo ��	� u��� �Vo ��	� u 6 < � @ o�� r 	��Eu
� � �� � q �� 	 � r �

r �+ ~ � 2 �5�

K�µ¸Ã}ÄO. ¹���µ�Ä�Â��  � < X�I*. ¹L·%¹�·!=GÇ ¹D¶®¹D¶®Ç Â�Å � ¹L¶®¹H. � &E:3Æ}µB� Å Â�Ã � 2 �u¹PÄ���ÃÒÆ�.L2?fLÂ�Æ}Ä�Ç ¹#� Ç Â�Æ���Â�Ã}Ä�µ*. Â�ÇrÄ^. � &E:3Æ}µB� Å Â�Ã1 2 A Å ·$��. Å,�^Å � ¹�ÄIÆGÇ 
 �r�GÇ(&PÄI¹�Ã5�(&�¹d¶Gµ¸Ã}Ä". � µ¸ÃGÃG¹#@®¹ 1 ¶Gµ¸Ã}Ä". ¹���µ�Äx¶®Æ¬·%Â®¶G-/. ¹�_6Y�ÃGÂ�Ç ·�µ*. Å Ä%&�I+µ¸ÆrD:µ��Q� ¹�ÆGÇ 	�� � @·xÆ�. � Å ��. Å,��µB� Å D^�GÇ(-PÄh> 
 < � �� 	 �� 2�_+µÈÃGÂ�Ç ·�µ*. Å Ä µB� Å Â�Ã��}µ¸ÇnÇrµ*���"Â�Ç%�T 	�� � @ Ç ¹/�ÒÅ ¹�Ã5�H ÈÇ ¹�·$��. µ��^¹�ÇT�^¹hD:µ��Q� ¹�ÆGÇT�}µ¸Ç���2
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k �@.1*-&('�'�,3254 'E.m&()+0E*-M�<3&�K1? QS2;K1R(<3& � �
|ÒÅ&Â�Ã\��µ*.,�^Æ�. ¹h. µ!� Çrµ¸Ã}Ä�D Â�Ç ·$&�¹h¶®¹"YGÂ�ÆGÇ Å ¹�Çn¶®¹ 
#"� o���uQIGÂ�ÃtÂ�=G� Å ¹�Ã5�T. � &E:3Æ}µB� Å Â�ÃtÄIÆGÅ �»µ¸Ã5� ¹$>

�$"� o > uU< �$"� q o > u ! �$"� t o > u

�� � �
�$"� q o > uU<�r � 7�� ��� 		� �
��  ���� � � ��� � �� t�� ���� � ���� � � 	�� � ������� ��	� � 	 �� ! � � � �� t�� �� � 	 �� � o 
 r 	 �� > u ��� �Vo ��	� u8r ��	� � 	 �� ���Y�Eo ��	� u�� �
�$"� t o > uU< � 7�� � � ��� � 	 � �� t��  � � � � t�� �� � 7��"� � �  23� � 	 # � q  7�� � � ��� � �  23� � 	 # �� � � q �� 	 � �� r 	 �� > �
kDÃ�¹�Ã�¶G&P¶®ÆGÅ � ���(o > uU< ����o�
�Oo���u�u
�}µ¸Ç ���(o > uU< q� t��  � "� o > uQ2

k 0�?1K1&�'E.m&()+0E*-M�<3&UK1&(' ��M�*-,3M�0�,32541'�K1? >@?12W0�,3&(4:0TK1&�.871M�'�&UK1& *-&O0�25?V*
1 . � µ¸Å ¶®¹n¶®¹T�^¹PÄC&E:3Æ}µB� Å Â�Ã}Ä/I;ÆGÃG¹;&#� Æ}¶®¹nµ¸Ã}µ*. ]5� Å,:3ÆG¹J¶®¹PÄS¹#)A¹#�rÄ�Ä%�"¹E�Q� Çrµ¸ÆG@bµ�Ä ÄIÂG�^Å &PÄSµ¸ÆG@"�»µ¸Ç Å µB� Å Â�Ã}Ä\¶®Æ$:3ÆGÂ*� Å ¹�Ã5�

¶®¹
���}µ�ÄI¹n¶®¹JÇ ¹#� Â�ÆGÇ  �L¹PÄ��O�"Â3Ä ÄIÅ =�. ¹�2*_+µ S 0�ÆGÇ ¹ � 2 ABA �GÇ(&PÄI¹�Ã5� ¹;. ¹PÄS¹#)A¹#�rÄ^� ¹�·$�"Â�Ç ¹/. Ä\¹#�1Ä%�"¹E�Q� Çrµ¸ÆG@x¶Gµ¸Ã}Ä^. ¹T��µ�Ä�¶®¹PÄV+�»µ*. ¹�ÆGÇrÄL¶®¹  �ÈÄIÆGÅ �»µ¸Ã5� ¹PÄV>� � < X � X�
 X � � X�
 � � X�
 G2n_i¹PÄT�»µ*. ¹�ÆGÇrÄT�}µ¸Ç�¶G&#D:µ¸ÆG��¶®¹PÄDµ¸ÆG� Ç ¹PÄT�}µ¸Çrµ¸·$-#� Ç ¹PÄnÄIÂ�Ã5�">
>A@ < � XJX�����I � < ��XJX�I 	���< X�
 �u¹#� * 8 < X�
 �?25iSÂ�ÆGÇJÆGÃG¹h·%¹�Å . . ¹�ÆGÇ ¹h. Å ÄIÅ =GÅ . Å �(&u¶®¹h. µ S 0�ÆGÇ ¹�I?. ¹PÄJµ�Ä%]Ò·$�G� Â*� ¹PÄJµ¸Æ
Ä%�"¹E�Q� Ç ¹hÂ�Ã5�H&/03µ*. ¹�·%¹�Ã5�
&#�(&h� Çrµ��#&�¹PÄJ¶Gµ¸Ã}ÄT���}µ�:3ÆG¹V��µ�Ä/2

xLÃG¹Lµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã%¶®¹  �L¹�Ã5� ÇrµW� ÃG¹nÆGÃG¹LµB�%�(&�ÃÒÆ}µB� Å Â�Ã%Å ·$�"Â�Ç%�rµ¸Ã5� ¹n¶®¹PÄO�}µ¸ÆG� ¹PÄ^D Ç(&E:3ÆG¹�Ã��^¹PÄ/2 � ¹/. µh�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶
 }. � µB7�Â�ÆG��¶ � ÆGÃ S . � Ç ¹��}µ�Ä ÄI¹#X =}µ�ÄÈ¶®Â�Ã5�$. µ'D Ç(&E:3ÆG¹�Ã��^¹�¶®¹\�^Â�Æ��GÆGÇ ¹ ����¹PÄ��%Å Ã?��¹�ÇrÄI¹�·%¹�Ã5�b�GÇ Â��"Â�Ç%� Å Â�ÃGÃG¹/. . ¹� � ��I
¶ � µ*�GÇ(-PÄ!. � &E:3Æ}µB� Å Â�Ã � 2 h 2^iU. Æ}Ä  �¨µ¸Æ�0�·%¹�Ã5� ¹�IC��. Æ}ÄP�^¹#�%� ¹�D Ç(&E:3ÆG¹�Ã��^¹t¶®¹��^Â�Æ��GÆGÇ ¹tÄI¹t¶G&/��. µ��^¹t¶Gµ¸Ã}Äb. ¹PÄb=}µ�Ä ÄI¹PÄ
D Ç(&E:3ÆG¹�Ã��^¹PÄ/2�kDÃdÂ�=}ÄI¹�Ç(��¹D¶®¹h�^¹�D:µ¸Å �
&/03µ*. ¹�·%¹�Ã5�fÆGÃG¹<�"¹#� Å � ¹uµ��/�^¹�Ã5� Æ}µB� Å Â�ÃR¶®¹PÄ;=}µ�Ä ÄI¹PÄUD Ç(&E:3ÆG¹�Ã��^¹PÄ/25i�µ¸Ç
�^Â�Ã5� Ç ¹�I5. µ
�"Â3ÄIÅ � Å Â�Ãt¶®Æ�D Â�Ç ·�µ¸Ã5�T0�. Â*�%� Å,:3ÆG¹hÇ ¹PÄ�� ¹hÇ ¹/. µB� Å ��¹�·%¹�Ã5�LÄ��rµ*=�. ¹P~{�"¹#� Å � ¹x¶®Å ·%Å ÃÒÆG� Å Â�Ã\:3Æ}µ¸Ã}¶� �bµ¸Æ�0�·%¹�Ã5� ¹W�Q2

_+µ!�»µ¸Ç Å µB� Å Â�Ã�¶®¹V�^¹<�}µ¸Çrµ¸·$-#� Ç ¹hµÈ¶®Â�Ã���ÆGÃ�¹#)A¹#�T�"¹�Ç��^¹/�G� Å DSÃGÂ*�rµ*=�. ¹�I?�GÆGÅ Ä(:3Æ � Å .iµB)A¹E�Q� ¹h. ¹PÄ
�}µ¸ÆG� ¹PÄ8D Ç(&E:3ÆG¹�Ã��^¹PÄ
¶®Æ%Ä%�"¹E�Q� Ç ¹J¶®¹JÄIÂ�ÆGÇ��^¹80�. Â*�%� Å,:3ÆG¹�I»¶®Â�Ã��8. µDÇ(&/0�Å Â�ÃVD Ç(&E:3ÆG¹�Ã5� Å ¹/. . ¹
 �. µ�:3ÆG¹/. . ¹;. � Â�Ç ¹�Å . . ¹8�ÒÆG·�µ¸Å ÃG¹f¹PÄ��O�}µ¸Ç%� Å,�^Æ�. Å -�Ç ¹�·%¹�Ã5�
ÄI¹�Ã}ÄIÅ =�. ¹�2 � ¹#��¹#)A¹#�<�"¹�Ç��^¹/�G� Å D�¹PÄ���Å . . Æ}Ä�� Ç(&xÄIÆGÇ�. ¹PÄL¹#@®¹�·$��. ¹PÄ�ÄIÂ�ÃGÂ�Ç ¹PÄV~ � K!IZ�GÅ Ä�� ¹ 	 i � �
o� � < X un¹#�$~ � K!In�GÅ Ä�� ¹
	 ABA"� � o� � <WX�
  uQ2
� ��� �¤abm�ef�^[�_+j^abm

fLÂ�Æ}ÄDµW��Â�Ã}Ä
�GÇ(&PÄI¹�Ã5�(&uÅ,�^Å\ÆGÃ�D Â�Ç ·�µ*. Å ÄI·%¹"�"¹�Ç ·%¹#�%�rµ¸Ã5��¶ � ÆGÃGÅ S ¹�Ç<. ¹PÄL·%Â®¶G-/. ¹PÄD¶®¹xÄIÂ�ÆGÇ��^¹V0�. Â*�%� Å,:3ÆG¹b¹#��¶®¹!. ¹PÄ
¹#@G�GÇ Å ·%¹�ÇS¶®¹;D:µ�d^Â�Ãb �. µHD Â�Å Ä6� ¹�·$�"Â�Ç ¹/. . ¹f¹#��Ä%�"¹E�Q� Çrµ*. ¹; �. � µ¸Å ¶®¹J¶®Æ�7�¹�ÆÈÆGÃGÅ,:3ÆG¹n¶®¹;�}µ¸Çrµ¸·$-#� Ç ¹PÄ60�. Â*�%� Å,:3ÆG¹PÄ\ÄIÆGÅ �»µ¸Ã5�
>
. µh�n&�Ç Å Â®¶®¹
D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹ � @ I�. � µ¸·$��. Å � Æ}¶®¹L¶®¹H��Â�Å ÄI¹�·%¹�Ã5� ���?I*. ¹H:3ÆGÂ*� Å ¹�Ã5�1Â�Æ���¹�Ç%� 	��BI*. ¹H�^ÂÒ¹ �+�^Å ¹�Ã5�f¶ � µ�Ä%]Ò·$&#� Ç Å ¹* 8 ¹#�V. ¹$:3ÆGÂ*� Å ¹�Ã5�b¶®¹b���}µ�ÄI¹%¶®¹%Ç ¹#� Â�ÆGÇ� �52NfLÂ�Æ}ÄhµW��Â�Ã}Ä�µ*����. Å,:3Æ�&%¶®Å Ç ¹E�Q� ¹�·%¹�Ã5�V�^¹bD Â�Ç ·�µ*. Å ÄI·%¹!�"Â�ÆGÇV&#� Æ}¶®Å ¹�Ç. ¹PÄJ¹#)A¹#�rÄLÄ%�"¹E�Q� Çrµ¸ÆG@�¶®¹"�^¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄ/2

1 �}µ¸Ç%� Å Çb¶®¹��^¹P� ÇrµW�»µ¸Å .O�(��&�Â�Ç Å,:3ÆG¹�¶ � ¹#@G��. Â�ÇrµB� Å Â�Ã ¶®¹PÄV�}µ¸Çrµ¸·$-#� Ç ¹PÄu¶®¹dÄIÂ�ÆGÇ��^¹P0�. Â*�%� Å,:3ÆG¹�IiÃGÂ�Æ}ÄV��ÂB]�Â�Ã}ÄV:3ÆG¹
. � Å Ã5� ¹�Ã}ÄIÅ �(&;��ÂG��µ*. ¹1¶®ÆxÄIÂ�Ã"&�·%Å Ä+¹PÄ��S¶G&/�"¹�Ã}¶Gµ¸Ã5� ¹J¶®¹8. � ¹�Ã}ÄI¹�·!=�. ¹f¶®¹;�^¹PÄ6�}µ¸Çrµ¸·$-#� Ç ¹PÄ/2E_i¹PÄ6�}µ¸Çrµ¸·$-#� Ç ¹PÄi¶ � µ¸·$��. Å � Æ}¶®¹
~ ���nÂ�Æ �!�\ÄIÂ�Ã5�O�^Â�·$�}µ¸Çrµ*=�. ¹PÄ6 �¶®¹PÄ^03µ¸Å Ã}ÄC��µ¸Ç\Å . Ä�µ¸·$��. Å S ¹�Ã5��¶®¹8D:µ�d^Â�Ã!0�. Â�=}µ*. ¹8. ¹nÄ%�"¹E�Q� Ç ¹J¶®¹JÄIÂ�ÆGÇ��^¹80�. Â*�%� Å,:3ÆG¹�2 1
ÆGÃG¹D·%Â�Å Ã}¶®Ç ¹�&E���G¹/. . ¹�I�. ¹PÄ8�}µ¸Çrµ¸·$-#� Ç ¹PÄ 	��BI * 8 ¹#�  �hµ*0�Å Ä ÄI¹�Ã5�U&/03µ*. ¹�·%¹�Ã5�fÄIÆGÇ;. � Å Ã5� ¹�Ã}ÄIÅ �(&���ÂG��µ*. ¹L¹�Ãdµ��/�^¹�Ã5� Æ}µ¸Ã5�Â�Æ µB�%�(&�ÃÒÆ}µ¸Ã5�V. ¹PÄV�}µ¸ÆG� ¹PÄhD Ç(&E:3ÆG¹�Ã��^¹PÄ/2 	��È¹#� * 8 Â�Ã5�"�"¹�Æ¬¶ � Å Ã��}ÆG¹�Ã��^¹RÄIÆGÇ". � Å Ã5� ¹�Ã}ÄIÅ �(&P��ÂG��µ*. ¹�ÄIÅU. µ��ÒÅ � ¹PÄ ÄI¹R¶®¹D ¹�Ç ·%¹#� ÆGÇ ¹ ��¹PÄ����^Â�Ã}Ä��rµ¸Ã5� ¹�2

fLÂ�Æ}ÄuµW��Â�Ã}Ä<&/03µ*. ¹�·%¹�Ã5�b¶®Å Ä(�^ÆG�(&R¶®¹PÄu¹#)A¹#�rÄV=}µ�Ä ÄI¹bD Ç(&E:3ÆG¹�Ã��^¹R¶®Æc:3ÆGÂ*� Å ¹�Ã5�bÂ�Æ���¹�Ç%�u¹#�x¶®Æc�^ÂÒ¹ �+�^Å ¹�Ã5�x¶ � µ�Ä%]5X
·$&#� Ç Å ¹�2 � ¹PÄ+�}µ¸Çrµ¸·$-#� Ç ¹PÄ�·%Â®¶®Å S ¹�Ã5��. µrD Ç(&E:3ÆG¹�Ã��^¹¨¹#��. µc. µ¸Ç(0�¹�ÆGÇd¶®¹}=}µ¸Ã}¶®¹T¶®ÆvD Â�Ç ·�µ¸Ã5�+0�. Â*�%� Å,:3ÆG¹�2834. Ä+��Â�Ã5�
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Å Ã��}ÆG¹�Ã��^¹�Ç
. � µ¸·$��. Å � Æ}¶®¹uÄ%�"¹E�Q� Çrµ*. ¹�¶®¹PÄ;�GÇ ¹�·%Å ¹�ÇrÄ;�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄ1¶®ÆtÄ%�"¹E�Q� Ç ¹h¶®¹hÄIÂ�ÆGÇ��^¹�I3¹�Ã��}µ¸Ç%� Å,�^Æ�. Å ¹�Ç p�qL¹#� pTt*2
_i¹PÄ^��Â�Å @"�GÇ ¹PÄ Ä%&�¹PÄSÄIÂ�Ã5�O��µ¸Çrµ��Q�(&�Ç Å Ä%&�¹PÄ6�}µ¸Ç�¶®¹PÄ^�»µ*. ¹�ÆGÇrÄCD:µ¸Å =�. ¹PÄS¶®¹H:3ÆGÂ*� Å ¹�Ã5��Â�Æ���¹�Ç%�S¹#��¶®¹H�^ÂÒ¹ �+�^Å ¹�Ã5��¶ � µ�Ä%]Ò·$&#� Ç Å ¹�2
|?�"¹E�Q� Çrµ*. ¹�·%¹�Ã5�EI"Â�ÃTÂ�=}ÄI¹�Ç(��¹"�"Â�ÆGÇh�^¹PÄ��GÇ Â®¶®Æ��Q� Å Â�Ã}ÄDÆGÃG¹%¶®Å ·%Å ÃÒÆG� Å Â�ÃU¶®¹b. � µ¸·$��. Å � Æ}¶®¹%¶®Æ}�GÇ ¹�·%Å ¹�Ç<�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹
�}µ¸ÇÈÇrµ*���"Â�Ç%�Èµ¸ÆG@c�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄÈ¶ � Â�Çr¶®Ç ¹+��. Æ}Äb&/. ¹/��&M~Lshµ¸Æ���Ã � |ÒÆGÃ}¶G="¹�Ç(0 � ="!$# IOgh. µB�%� � gh. µB�%� � 1(3"4$# �Q2OfLÂ�Æ}Ä
Ç ¹#� Ç Â�Æ���Â�Ã}Ä
�^¹PÄH��µ¸Çrµ��Q�(&�Ç Å Ä�� Å,:3ÆG¹PÄJ¶Gµ¸Ã}ÄnÃGÂ*� Ç ¹V&#� Æ}¶®¹h�(��&�Â�Ç Å,:3ÆG¹�2n|ÒÆGÇH. µ S 0�ÆGÇ ¹ � 2 Y�I®ÃGÂ�Æ}ÄT�"Â�Æ���Â�Ã}ÄnÂ�=}ÄI¹�Ç(��¹�ÇT:3ÆG¹
. µbD Ç(&E:3ÆG¹�Ã��^¹u¶®Æ�D Â�Ç ·�µ¸Ã5�T0�. Â*�%� Å,:3ÆG¹bÄI¹b¶G&/��. µ��^¹u¶®¹ >A@   >A@ :3Æ}µ¸Ã}¶ 	��h¶®Å ·%Å ÃÒÆG¹x¶®¹$X�
 $ X�
 V�I��^¹":3ÆGÅi¹�Ã5� ÇrµW� ÃG¹¹#)A¹E�Q� Å ��¹�·%¹�Ã5�nÆGÃG¹u¶®Å ·%Å ÃÒÆG� Å Â�Ãt¶®¹h. � µ¸·$��. Å � Æ}¶®¹u¶®Æ�D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*.Z�}µ¸ÇJÇrµ*���"Â�Ç%�nµ¸Æ�ÄI¹E�^Â�Ã}¶+�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹�2 � ¹PÄfÇ(&#X
ÄIÆ�. �rµB�rÄO�(��&�Â�Ç Å,:3ÆG¹PÄ1ÄIÂ�Ã5�f¶®Â�Ã��n¹�Ã+="Â�ÃRµ��/�^Â�Çr¶%µW��¹E�T. ¹PÄ�Ç(&PÄIÆ�. �rµB�rÄ�¹#@G�n&�Ç Å ·%¹�Ã5�rµ¸ÆG@b�GÇ(&PÄI¹�Ã5�(&PÄ1¶Gµ¸Ã}ÄU. µV. Å �%�(&�ÇrµB� ÆGÇ ¹�2
a�Ã��}µ¸Ç%� Å,�^Æ�. Å ¹�ÇEI5��. Æ}ÄIÅ ¹�ÆGÇrÄfµ¸ÆG� ¹�ÆGÇrÄ1·%Â�Ã5� Ç ¹�Ã5�J¶®¹PÄ;�^Â�Ç Ç(&/. µB� Å Â�Ã}Ä^D Â�Ç%� ¹PÄ1¹�Ã5� Ç ¹ 	��L¹#�
. µx¶®Å )Z&�Ç ¹�Ã��^¹�Ä%�"¹E�Q� Çrµ*. ¹D¹�Ã5� Ç ¹
. ¹PÄ�¶®¹�ÆG@'�GÇ ¹�·%Å ¹�ÇrÄ��}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄD¶®ÆUÄ%�"¹E�Q� Ç ¹È¶®¹%ÄIÂ�ÆGÇ��^¹"0�. Â*�%� Å,:3ÆG¹�~�qLÂ�. ·!="¹�Ç(0 � µ*. � 14141�# IZY}µ¸Ã5� � 2" ;:S8$5"# IA|ÒÆGÃ}¶?X
="¹�Ç(0 � µ*. � 1  "5$# �Q2�34.+¹PÄ��D·$9�·%¹xÄIÆ�0�0�&�Ç(&V�}µ¸Ç��^¹PÄLµ¸ÆG� ¹�ÆGÇrÄ�:3Æ � ÆGÃG¹b·%¹PÄIÆGÇ ¹bÄ%�"¹E�Q� Çrµ*. ¹x¶®¹ o3p�q r pTt�u
�"¹�Ç ·%¹#�DÆGÃG¹
·%¹PÄIÆGÇ ¹LÅ Ã}¶®Å Ç ¹E�Q� ¹�¶®Æ�:3ÆGÂ*� Å ¹�Ã5�fÂ�Æ���¹�Ç%�E2GkDÇ1ÃGÂ�Æ}ÄU��ÂB]�Â�Ã}Ä�Å,�^ÅZ:3ÆG¹<�^¹#�%� ¹�¶®Å )Z&�Ç ¹�Ã��^¹�Ä%�"¹E�Q� Çrµ*. ¹H�"Â�ÆGÇ Çrµ¸Å �8&/03µ*. ¹�·%¹�Ã5�
¶G&/�"¹�Ã}¶®Ç ¹J¶®¹PÄ^�»µ¸Ç Å µB� Å Â�Ã}Ä\¶®Æb�^ÂÒ¹ �+�^Å ¹�Ã5��¶ � µ�Ä%]Ò·$&#� Ç Å ¹1¹#��¶®Æ$:3ÆGÂ*� Å ¹�Ã5��¶®¹;���}µ�ÄI¹J¶®¹JÇ ¹#� Â�ÆGÇE2WfLÂ�Æ}Ä\ÃGÂ�Æ}ÄC�GÇ Â��"Â3ÄIÂ�Ã}Ä
µ*. Â�ÇrÄn¶ � &#� Æ}¶®Å ¹�Ç�¶Gµ¸Ã}ÄT. ¹!���}µ*�GÅ � Ç ¹bÄIÆGÅ �»µ¸Ã5�<�^¹#�%� ¹bÇ ¹/. µB� Å Â�Ãt¹�Ã5� Ç ¹
	��h¹#�Po3p�q r pTt�uT $. µP. ÆG·%Å -�Ç ¹b¶®Æ\D Â�Ç ·�µ*. Å ÄI·%¹
¶G&/��¹/. Â����n&u¶Gµ¸Ã}Ä
. ¹V�GÇ(&PÄI¹�Ã5�H���}µ*�GÅ � Ç ¹�2
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xLÃ$� ÇrµW�»µ¸Å .®¶ � ÆGÃGÅ S ��µB� Å Â�ÃR¶®¹PÄS·%Â®¶G-/. ¹PÄ�¶ � k<Khs�µ<&#�(&L¹�Ã5� Ç ¹/�GÇ Å Ä^�}µ¸ÇUKDÂB�»µ*.®¹#�f¶ � 1 . ¹PÄ Ä µ¸Ã}¶®Ç Â � !"!$# I3µ S Ã%¶®¹D¶G&/03µ*0�¹�Ç
ÆGÃ'7�¹�ÆZ¶®¹��}µ¸Çrµ¸·$-#� Ç ¹PÄ!:3ÆGÅ
�GÆGÅ Ä ÄI¹t¶G&E�^Ç Å Ç ¹�. � k<Khs�¹#��Ä µT¶G&�Ç Å ��&�¹�I\Å Ã}¶G&/�"¹�Ã}¶Gµ¸·%·%¹�Ã5�R¶®Æ?·%Â®¶G-/. ¹�2 � ¹!7�¹�ÆZ¶®¹
�}µ¸Çrµ¸·$-#� Ç ¹PÄP� ¹�·$�"Â�Ç ¹/. Ä�¹PÄ��r>"~ ���?I � @ I�	��BI * 8 I  �B�QILµW��¹E� ���c. � µ¸·$��. Å � Æ}¶®¹)¶®¹r��Â�Å ÄI¹�·%¹�Ã5�EI�� @ . µy�n&�Ç Å Â®¶®¹D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�I�	��<. ¹V:3ÆGÂ*� Å ¹�Ã5�LÂ�Æ���¹�Ç%�EI * 8 . ¹"�^ÂÒ¹ �+�^Å ¹�Ã5�L¶ � µ�Ä%]Ò·$&#� Ç Å ¹h¹#�  �". ¹V:3ÆGÂ*� Å ¹�Ã5�D¶®¹V���}µ�ÄI¹u¶®¹hÇ ¹#� Â�ÆGÇE2
xLÃ}D Â�Ç ·�µ*. Å ÄI·%¹%¶ � &E�^Ç Å � ÆGÇ ¹b�"¹�Ç ·%¹#�b¶ � ¹#@G�GÇ Å ·%¹�Çu¶®¹bD:µ�d^Â�Ã'� Ç(-PÄhÄIÅ ·$��. ¹$. ¹PÄh·%Â®¶G-/. ¹PÄh_6Y ~�Y}µ¸Ã5�EIN_iÅ . 7�¹�Ã��^Çrµ¸Ã5�rÄ �
_iÅ Ã � 8$4$# �QIZgV_Csh_^k<eTe wBw�~�gh. µB�%� � gh. µB�%� � 1(3"4$# �J¹#�h[����	~{o�¹/. ¶G�ÒÆGÅ Ä � 4;1(3$# �n¶Gµ¸Ã}ÄH. ¹x¶®Â�·�µ¸Å ÃG¹V� ¹�·$�"Â�Ç ¹/.+¹#��¶Gµ¸Ã}Ä
. ¹�¶®Â�·�µ¸Å ÃG¹�Ä%�"¹E�Q� Çrµ*.LI3¹#�n¶ � &#� Æ}¶®Å ¹�ÇJ¶®¹�D:µ�d^Â�ÃRµ¸Ã}µ*. ]5� Å,:3ÆG¹�. ¹PÄ8�GÇ Â��GÇ Å &#�(&PÄO� ¹�·$�"Â�Ç ¹/. . ¹PÄ1¹#�nÄ%�"¹E�Q� Çrµ*. ¹PÄ1¶®¹<. � k<Khs�¹#�
¶®¹V. � k<KhshK . Â�ÇrÄJ¶®¹V�»µ¸Ç Å µB� Å Â�Ã}ÄJ¶®¹PÄT�}µ¸Çrµ¸·$-#� Ç ¹PÄf¶®¹bÄIÂ�ÆGÇ��^¹<0�. Â*�%� Å,:3ÆG¹�2
_ � ¹#)A¹#�DÄ%�"¹E�Q� Çrµ*.i¶®Æ��}µ¸Çrµ¸·$-#� Ç ¹h¶ � µ¸·$��. Å � Æ}¶®¹uÇ ¹/�ÒÅ ¹�Ã5�H ÈÆGÃG¹bµ¸·$��. Å S ��µB� Å Â�Ã�0�. Â�=}µ*. ¹h¶®Æ�ÄIÅ 0�Ã}µ*.L2
K�µ¸Ã}Ä�. ¹b��µ�ÄLÂ�� ���%¹PÄ��h�^Â�Ã}Ä��rµ¸Ã5�EI}ÆGÃG¹Èµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã¨¶®Æ}:3ÆGÂ*� Å ¹�Ã5��Â�Æ���¹�Ç%��ÄI¹V� Çrµ�¶®ÆGÅ �hÄ%�"¹E�Q� Çrµ*. ¹�·%¹�Ã5���}µ¸ÇDÆGÃG¹
¶®Å ·%Å ÃÒÆG� Å Â�ÃÈ¶®¹8. µTD Ç(&E:3ÆG¹�Ã��^¹f¶®Æ"D Â�Ç ·�µ¸Ã5�60�. Â*�%� Å,:3ÆG¹1¹#�SÆGÃG¹fµB�%�(&�ÃÒÆ}µB� Å Â�Ãx¶®¹;. � &�ÃG¹�Ç(0�Å ¹1¶Gµ¸Ã}Ä6. ¹PÄ6�}µ¸ÆG� ¹PÄND Ç(&E:3ÆG¹�Ã��^¹PÄ/2
xLÃG¹uµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã�¶®Æ\�^ÂÒ¹ �+�^Å ¹�Ã5�n¶ � µ�Ä%]Ò·$&#� Ç Å ¹hÄI¹<� Çrµ�¶®ÆGÅ �T�}µ¸ÇJÆGÃG¹bµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ãd¶®¹h. µb. µ¸Ç(0�¹�ÆGÇJ¶®¹h=}µ¸Ã}¶®¹u¶®Æ
D Â�Ç ·�µ¸Ã5�U0�. Â*�%� Å,:3ÆG¹n¹#�1ÆGÃG¹T�"¹#� Å � ¹�µ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã%¶®¹DÄ µ<D Ç(&E:3ÆG¹�Ã��^¹�I�µ¸Å Ã}ÄIÅ�:3Æ � ÆGÃG¹Lµ��/�^¹�Ã5� Æ}µB� Å Â�Ã�¶®¹T. � &�ÃG¹�Ç(0�Å ¹L¶Gµ¸Ã}Ä
. ¹PÄC�}µ¸ÆG� ¹PÄND Ç(&E:3ÆG¹�Ã��^¹PÄ/2W_ � ¹#)A¹#��Ä%�"¹E�Q� Çrµ*.Ò¶®¹
�^¹PÄ6�}µ¸Çrµ¸·$-#� Ç ¹PÄ+¶Gµ¸Ã}ÄC. ¹PÄ6�}µ¸ÆG� ¹PÄ6D Ç(&E:3ÆG¹�Ã��^¹PÄ6�GÇ ÂB�ÒÅ ¹�Ã5�\¶®¹;. µ��»µ¸Ç Å µB� Å Â�Ã
ÄIÂ�Æ}Ä�X 7Iµ��^¹�Ã5� ¹È¶®¹$. µ��ÒÅ � ¹PÄ ÄI¹%¶®¹!D ¹�Ç ·%¹#� ÆGÇ ¹ �P2 � ¹#�u¹#)A¹#�u¹PÄ��bµ*. Â�ÇrÄDÄIÆ����GÇ Å ·$&�ÄIÅ^. � Â�Ã}03µ¸Çr¶®¹ � �^Â�Ã}Ä��rµ¸Ã5�P~��^¹P:3ÆGÅ
Å ·$��. Å,:3ÆG¹uÆGÃG¹V�»µ¸Ç Å µB� Å Â�Ã�¶®¹ ���B�Q2
_+µT�"Â3ÄIÅ � Å Â�ÃhD Ç(&E:3ÆG¹�Ã5� Å ¹/. . ¹f¶®ÆVD Â�Ç ·�µ¸Ã5�N0�. Â*�%� Å,:3ÆG¹1¹PÄ��ND Â�Ã��Q� Å Â�Ãx¶®¹�	���¹#� * 8 2EaU. . ¹1¹PÄ��SÄIÅ � Æ�&�¹U�GÇ(-PÄ+¶®ÆVD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*.�"Â�ÆGÇx¶®¹PÄh�»µ*. ¹�ÆGÇrÄh·%ÂB]�¹�ÃGÃG¹PÄu¶®¹ 	��È¹#� * 8 Ii·�µ¸Å Äh�"¹�ÆG�ÈµB�%� ¹�Å Ã}¶®Ç ¹R¶®¹PÄV�»µ*. ¹�ÆGÇrÄu¶®¹ V\  >A@ ¶Gµ¸Ã}ÄV. ¹+��µ�Äu¶ � ÆGÃ:3ÆGÂ*� Å ¹�Ã5�nÂ�Æ���¹�Ç%�
D:µ¸Å =�. ¹P~ 	��"� X�
 V?�1¹#�D¶ � ÆGÃ\�^ÂÒ¹ �+�^Å ¹�Ã5�D¶ � µ�Ä%]Ò·$&#� Ç Å ¹<&/. ¹/��&P~ * 8  X�
 5�Q2
xLÃ�:3ÆGÂ*� Å ¹�Ã5�J¶®¹<���}µ�ÄI¹�¶®¹�Ç ¹#� Â�ÆGÇ  �hÃGÂ�ÃRÃÒÆ�.A¹�Ã5� ÇrµW� ÃG¹H. � µB7�Â�ÆG�f¹�Ã��}µ¸ÆG� ¹�D Ç(&E:3ÆG¹�Ã��^¹�¶ � ÆGÃ S . � Ç ¹��}µ�Ä ÄI¹#X =}µ�Ä1¶®Â�Ã5�
. µVD Ç(&E:3ÆG¹�Ã��^¹�¶®¹h�^Â�Æ��GÆGÇ ¹�¶®Å ·%Å ÃÒÆG¹hµW��¹E�T. � µ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ãd¶®¹  �52GxLÃG¹hµ¸Æ�0�·%¹�Ã5�rµB� Å Â�ÃR¶®¹� ��¹�Ã5� ÇrµW� ÃG¹�¶®Â�Ã��LÆGÃG¹
¶®Å ·%Å ÃÒÆG� Å Â�Ã�� Ç(-PÄnÄIÅ 0�ÃGÅ S ��µB� Å ��¹h¶®¹V. � &�ÃG¹�Ç(0�Å ¹u¶Gµ¸Ã}Ä
. ¹PÄ
�}µ¸ÆG� ¹PÄ;D Ç(&E:3ÆG¹�Ã��^¹PÄ/2
� ¹"� ÇrµW�»µ¸Å .\Å . . Æ}Ä�� Ç ¹È¶®¹"D:µ�d^Â�Ã\�(��&�Â�Ç Å,:3ÆG¹È¶®¹PÄDÇ(&PÄIÆ�. �rµB�rÄD¹#@G�n&�Ç Å ·%¹�Ã5�rµ¸ÆG@�ÄIÆGÇ<. µ�:3Æ}µ*. Å �(&!��ÂG��µ*. ¹�2nK�µ¸Ã}Ä<. ¹b��µ�Ä�¶®¹PÄ
��Â�Å @�D Â�Ç%� ¹PÄDÂ�Æ'D:µ¸Å =�. ¹PÄ/In. ¹PÄ<�}µ¸Çrµ¸·$-#� Ç ¹PÄ�����¹#� �*ÄIÂ�Ã5�hÄIÂ�Æ���¹�Ã5�h�^Â�Ç Ç(&/. &PÄ� +. � Å Ã5� ¹�Ã}ÄIÅ �(&$��ÂG��µ*. ¹�2nfLÂ�Æ}Ä�·%Â�Ã5� Ç Â�Ã}Ä
:3ÆG¹h. µ!�»µ¸Ç Å µB� Å Â�Ã�¶®¹V�^¹PÄ;�}µ¸Çrµ¸·$-#� Ç ¹PÄ8&E:3ÆGÅ �»µ¸ÆG�H !. µÈ·%Â®¶®Å S ��µB� Å Â�Ã�¶ � ÆGÃ�03µ¸Å ÃN2GK�µ¸Ã}Ä
. ¹V��µ�ÄJ¶®¹PÄ;��Â�Å @+�GÇ ¹PÄ Ä%&�¹PÄ/I?. ¹
:3ÆGÂ*� Å ¹�Ã5�DÂ�Æ���¹�Ç%�L¹PÄ��HD:µ¸Å =�. ¹x¹#�DÂ�Ã�Â�=}ÄI¹�Ç(��¹bÄ%�"¹E�Q� Çrµ*. ¹�·%¹�Ã5�LÆGÃG¹ÈµB�%�(&�ÃÒÆ}µB� Å Â�Ã�¶®Æ\D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*.N�}µ¸ÇDÇrµ*���"Â�Ç%�Dµ¸ÆG@
�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄJÄIÆ��n&�Ç Å ¹�ÆGÇrÄ/2�fLÂ�Æ}ÄJÇ ¹#� Ç Â�Æ���Â�Ã}Ä;�^¹PÄT�»µ¸Ç Å µB� Å Â�Ã}Ä
 b�}µ¸Ç%� Å ÇL¶®¹PÄJ·%Â®¶G-/. ¹PÄ
�}µ¸Çrµ¸·$&#� Ç Å,:3ÆG¹PÄJ¶ � k<Khsb2
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K�µ¸Ã}ÄP. ¹'���}µ*�GÅ � Ç ¹ � I�ÃGÂ�Æ}ÄRµW��Â�Ã}ÄÈÅ . . Æ}Ä�� Ç(&\. ¹PÄ�¹#)A¹#�rÄdÄ%�"¹E�Q� Çrµ¸ÆG@ ¶®¹PÄP�}µ¸Çrµ¸·$-#� Ç ¹PÄ�¶®¹¨ÄIÂ�ÆGÇ��^¹�0�. Â*�%� Å,:3ÆG¹�¹�Ã
�GÇ ¹�Ã}µ¸Ã5�bµ*���GÆGÅ�ÄIÆGÇV. ¹$D Â�Ç ·�µ*. Å ÄI·%¹%¶G&/��¹/. Â����n&�2NfLÂ�Æ}ÄbµW��Â�Ã}ÄD·%Â�Ã5� Ç(&%¹�Ãr�}µ¸Ç%� Å,�^Æ�. Å ¹�ÇV:3Æ � ÆGÃG¹Rµ¸Æ�0�·%¹�Ã5�rµB� Å Â�ÃU¶®Æ
:3ÆGÂ*� Å ¹�Ã5�DÂ�Æ���¹�Ç%��ÄI¹V� Çrµ�¶®ÆGÅ �<�}µ¸ÇDÆGÃG¹È¶®Å ·%Å ÃÒÆG� Å Â�ÃT¶®¹". µPD Ç(&E:3ÆG¹�Ã��^¹x¶®Æ\D Â�Ç ·�µ¸Ã5��0�. Â*�%� Å,:3ÆG¹�2 � ¹E�^Å6�"Â�ÆGÇ Çrµ¸Å ��¶®Â�Ã��
¹#@G��. Å,:3ÆG¹�Ç8:3ÆG¹H. ¹PÄU��Â�Å @xÇ ¹/.&%�����&�¹PÄ/I���µ¸Çrµ��Q�(&�Ç Å Ä%&�¹PÄC�}µ¸Ç1¶®¹PÄ8:3ÆGÂ*� Å ¹�Ã5�rÄ�Â�Æ���¹�Ç%�rÄO&/. ¹/��&PÄ/I*�GÇ(&PÄI¹�Ã5� ¹�Ã5�1ÄIÂ�Æ���¹�Ã5��ÆGÃ$D Â�ÃGX
¶Gµ¸·%¹�Ã5�rµ*.T~ Â�Ær�GÇ ¹�·%Å ¹�Çh�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹W�H�GÇ(&P¶®Â�·%Å Ã}µ¸Ã5�h�}µ¸ÇuÇrµ*���"Â�Ç%�uµ¸ÆG@'�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄhÄIÆ��n&�Ç Å ¹�ÆGÇrÄ��rµ¸Ã}¶®Å ÄV:3Æ � µ¸Æ
�^Â�Ã5� Çrµ¸Å Ç ¹h. ¹PÄH��Â�Å @��GÇ ¹PÄ Ä%&�¹PÄ/I��"Â�ÆGÇ�. ¹PÄ(:3ÆG¹/. . ¹PÄT. ¹!:3ÆGÂ*� Å ¹�Ã5�LÂ�Æ���¹�Ç%�L¹PÄ���0�&�Ã�&�Çrµ*. ¹�·%¹�Ã5�
D:µ¸Å =�. ¹�In�GÇ(&PÄI¹�Ã5� ¹�Ã5�LÆGÃ�D Â�ÃGX
¶Gµ¸·%¹�Ã5�rµ*.HD Â�Ç%� ¹�·%¹�Ã5��µB�%�(&�ÃÒÆ�&�28iU. Æ}ÄIÅ ¹�ÆGÇrÄ+&#� Æ}¶®¹PÄR¹#@G�n&�Ç Å ·%¹�Ã5�rµ*. ¹PÄ�Â�Ã5�d·$9�·%¹¨·%Â�Ã5� Ç(&¨ÆGÃG¹}�^Â�Ç Ç(&/. µB� Å Â�ÃyD Â�Ç%� ¹
¹�Ã5� Ç ¹�. ¹\:3ÆGÂ*� Å ¹�Ã5��Â�Æ���¹�Ç%�%¹#�P. µ)¶®Å )Z&�Ç ¹�Ã��^¹�Ä%�"¹E�Q� Çrµ*. ¹t¹�Ã5� Ç ¹�. ¹PÄ�¶®¹�ÆG@y�GÇ ¹�·%Å ¹�ÇrÄb�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄ%¶®Æ³Ä%�"¹E�Q� Ç ¹�¶®¹
ÄIÂ�ÆGÇ��^¹$0�. Â*�%� Å,:3ÆG¹'~�qLÂ�. ·!="¹�Ç(0 ��µ*. � 14141 # I6Y}µ¸Ã5� � 2" ;:^8$5$# IC|ÒÆGÃ}¶G="¹�Ç(0 ��µ*. � 1  "5"# ��¹#�ÈµW�»µ¸Ã��#&P:3ÆG¹+�^¹#�%� ¹d¶®Å )Z&�Ç ¹�Ã��^¹
Ä%�"¹E�Q� Çrµ*. ¹!�"¹�Ç ·%¹#�%� Çrµ¸Å ��ÆGÃG¹È·%¹PÄIÆGÇ ¹xÅ Ã}¶®Å Ç ¹E�Q� ¹È¶®ÆM:3ÆGÂ*� Å ¹�Ã5��Â�Æ���¹�Ç%�b~L|5� ¹/��¹�Ã}Ä � qDµ¸Ã}ÄIÂ�Ã � 1(=�7�# IAqDµ¸Ã}ÄIÂ�Ã �  ,8 :2 4="# I
Y}µ¸Ã5� � 2" ;:^8$5$# �Q2&´¨µ¸Å Ã5� ¹�Ã}µ¸Ã5�EI"ÃGÂ�Æ}Ä�µW��Â�Ã}ÄT&/03µ*. ¹�·%¹�Ã5��Â�=}ÄI¹�Ç(��&b¶Gµ¸Ã}Ä�. ¹b���}µ*�GÅ � Ç ¹!�GÇ(&E�#&P¶®¹�Ã5�h:3ÆG¹!. µ+�»µ¸Ç Å µB� Å Â�Ã¨¶®Æ
�^ÂÒ¹ �+�^Å ¹�Ã5�È¶ � µ�Ä%]Ò·$&#� Ç Å ¹�Â�Æ¬¶®Æy:3ÆGÂ*� Å ¹�Ã5�È¶®¹+���}µ�ÄI¹d¶®¹RÇ ¹#� Â�ÆGÇ"�"Â�Æ��»µ¸Å �ÈÅ Ã��}ÆG¹�Ã��^¹�Ç!. ¹PÄ"�GÇ ¹�·%Å ¹�ÇrÄV�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄ
¶®Æ�Ä%�"¹E�Q� Ç ¹u¶®¹bÄIÂ�ÆGÇ��^¹�2GfLÂ�Æ}ÄJÃGÂ�Æ}ÄT�GÇ Â��"Â3ÄIÂ�Ã}Äf¶®Â�Ã��u¶ � ¹#@G��. Â�Ç ¹�Ç
��. Æ}ÄJ¹�Ã�¶G&#�rµ¸Å .N. ¹�ÆGÇnÅ Ã��}ÆG¹�Ã��^¹bÄIÆGÇT. µ%¶®Å )Z&�Ç ¹�Ã��^¹
Ä%�"¹E�Q� Çrµ*. ¹fo3p�q r pTt�uQI�µ S Ã ¶®¹t¶G&#� ¹�Ç ·%Å ÃG¹�Ç�ÄIÅ
. µ¨Ç ¹/. µB� Å Â�Ãz. Å µ¸Ã5��o3p�q r pTt�ub 	����"¹�ÆG�$9#� Ç ¹t¶G&/�"¹�Ã}¶Gµ¸Ã5� ¹�¶®¹
�^¹PÄnµ¸ÆG� Ç ¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄJ¶®¹bÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹�2Ga�Ã\�}µ¸Ç%� Å,�^Æ�. Å ¹�ÇEI®ÃGÂ�Æ}Än¶G&PÄIÅ Ç Â�Ã}ÄnÄ µW��Â�Å ÇJÄIÅN. � ÆG� Å . Å Ä µB� Å Â�Ã�¶®¹h·%¹PÄIÆGÇ ¹PÄ
Ä%�"¹E�Q� Çrµ*. ¹PÄ6�"¹�Ç ·%¹#�^. � ¹PÄ�� Å ·�µB� Å Â�ÃÈ¶®Æ$:3ÆGÂ*� Å ¹�Ã5�SÂ�Æ���¹�Ç%��-W2BK�µ¸Ã}ÄC. µ��}µ¸Ç%� Å ¹ D 2 A I;ÃGÂ�Æ}Ä6&#� Æ}¶®Å ¹�Ç Â�Ã}ÄS¶®¹8D:µ�d^Â�ÃV�(��&�Â�Ç Å,:3ÆG¹
. µbÇ ¹/. µB� Å Â�Ã+. Å µ¸Ã5�;. � µ¸·$��. Å � Æ}¶®¹h¶®¹PÄ8�GÇ ¹�·%Å ¹�ÇrÄ8�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄ1¶®Æ�Ä%�"¹E�Q� Ç ¹�¶®¹hÄIÂ�ÆGÇ��^¹H0�. Â*�%� Å,:3ÆG¹�µ¸Æ�:3ÆGÂ*� Å ¹�Ã5�JÂ�Æ���¹�Ç%�EI
 \. µ�. ÆG·%Å -�Ç ¹d¶®ÆrD Â�Ç ·�µ*. Å ÄI·%¹R¶G&/��¹/. Â����n&dµ¸Æz���}µ*�GÅ � Ç ¹ � 26fLÂ�Æ}Ä"�»µ*. Å ¶®¹�Ç Â�Ã}Äu¹�Ã}ÄIÆGÅ � ¹��^¹#�%� ¹+&#� Æ}¶®¹��}µ¸Ç". � µ¸Ã}µ*. ]®ÄI¹
¶®¹�ÄIÅ 0�Ã}µ¸ÆG@?Ç(&�¹/. Ä%¶®¹\�}µ¸Ç Â�. ¹�¹#�R¶®¹'���}µ¸Ã5�E2^iSÂ�ÆGÇ+�^¹�D:µ¸Å Ç ¹�I�ÃGÂ�Æ}Ä�¶G&/��¹/. Â����"¹�Ç Â�Ã}ÄÈ¹�Ã �}µ¸Ç%� Å ¹ D 2 C'. ¹PÄ�·$&#�(�GÂ®¶®¹PÄ
�#. µ�Ä ÄIÅ,:3ÆG¹PÄh¶ � ¹PÄ�� Å ·�µB� Å Â�Ã)¶®¹$. µ�ÄIÂ�ÆGÇ��^¹b0�. Â*�%� Å,:3ÆG¹P:3ÆG¹%ÃGÂ�Æ}ÄhÄI¹�Ç Â�Ã}Ähµ¸·%¹�Ã�&�¹PÄh tµ*����. Å,:3ÆG¹�Çu¶Gµ¸Ã}ÄV�^¹#�%� ¹$&#� Æ}¶®¹%¹#�
ÃGÂ�Æ}ÄV�GÇ(&PÄI¹�Ã5� ¹�Ç Â�Ã}Ä<. ¹PÄbµ¸Ã}µ*. ]®ÄI¹PÄu¶®¹Uo3p�q r6pTt�uh¹�ÃMD Â�Ã��Q� Å Â�Ã ¶®¹ 	��b�"Â�ÆGÇ!:3ÆG¹/.,:3ÆG¹PÄbÄIÅ 0�Ã}µ¸ÆG@U¶®¹P�}µ¸Ç Â�. ¹%¹#�È¶®¹
���}µ¸Ã5�L¶Gµ¸Ã}Ä
. µb�}µ¸Ç%� Å ¹ D 2 � 2
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kDÃUÃGÂ*� ¹$�}µ¸Ç p";T �. µ�D Â�Å Äh. � �}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹ 6 ~:¶®¹$D Ç(&E:3ÆG¹�Ã��^¹ 6 = >A@ �D¹#�". � µ¸·$��. Å � Æ}¶®¹�¶®¹+�^¹#�V�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹�~ ¹�Ã¶G&E�^Å ="¹/. �n·%¹PÄIÆGÇ(&�¹xÄIÆGÇH. ¹ÈÄ%�"¹E�Q� Ç ¹x¶®¹". � k<KhshK!2NkDÃ�Çrµ*���"¹/. . ¹!:3ÆG¹!. ¹"�GÇ ¹�·%Å ¹�Ç��}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹
p�qh�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶� P. µ
D Ç(&E:3ÆG¹�Ã��^¹<D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹ >A@ 2
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_+µ\�GÇ Â®¶®Æ��Q� Å Â�Ã¬¶®¹PÄÈÄIÂ�Ã}ÄxÄIÂ�Æ��P&PÄbÂ�Æ Ç ¹/.&%�����&PÄu¹PÄ��$��µ¸Çrµ��Q�(&�Ç Å Ä%&�¹$�}µ¸ÇxÆGÃG¹��GÇ(&P¶®Â�·%Å Ã}µ¸Ã��^¹d¶®ÆcD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*.
~{�GÇ ¹�·%Å ¹�Çh�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹W�QI&µ¸ÆM�^Â�Ã5� Çrµ¸Å Ç ¹È¶®¹PÄ<�GÇ Â®¶®Æ��Q� Å Â�Ã}Ä<��ÂG��µ*. ¹PÄ��GÇ ¹PÄ Ä%&�¹PÄ��"Â�ÆGÇh. ¹PÄ(:3ÆG¹/. . ¹PÄ<. ¹bD Â�Ã}¶Gµ¸·%¹�Ã5�rµ*.S¹PÄ��
ÄIÂ�Æ���¹�Ã5�AD Â�Ç%� ¹�·%¹�Ã5�\µB�%� ¹�ÃÒÆ�&U�}µ¸ÇiÇrµ*���"Â�Ç%�+µ¸ÆG@<�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄA&/. ¹/��&PÄU~�gh. µB�%� � gh. µB�%� � 1(3"4"# I A ���BG5�Q2/K�µ¸Ã}Ä+¶®¹PÄN&#� Æ}¶®¹PÄ
�"Â�Ç%�rµ¸Ã5�\ÄIÆGÇN. � µ¸Ã}µ*. ]®ÄI¹�µ��^Â�Æ}Ä�� Å,:3ÆG¹1¶®¹U. µLÄIÂ�ÆGÇ��^¹O0�. Â*�%� Å,:3ÆG¹�I/��. Æ}ÄIÅ ¹�ÆGÇrÄiµ¸ÆG� ¹�ÆGÇrÄiÂ�Ã5�+·%Â�Ã5� Ç(&�¶®¹PÄ6�^Â�Ç Ç(&/. µB� Å Â�Ã}ÄAÃG¹#�%� ¹PÄ
¹�Ã5� Ç ¹+. µ�¶®Å )Z&�Ç ¹�Ã��^¹dÄ%�"¹E�Q� Çrµ*. ¹ o3p�q r pTt�uh¹#�b. ¹�:3ÆGÂ*� Å ¹�Ã5�xÂ�Æ���¹�Ç%��~ Â�ÆrD ¹�Ç ·$&W�Q2^qDµ¸Ã}ÄIÂ�Ã �  ,8 :) 4=$# µ\&#� Æ}¶®Å &��^¹#�%� ¹
¶®Å )Z&�Ç ¹�Ã��^¹fÄ%�"¹E�Q� Çrµ*. ¹fÄIÆGÇ+ÆGÃ!0�Ç Â�Æ��"¹1¶®¹ �
. ÂG�^ÆG� Ç Å,�^¹PÄ/2EaU. . ¹fµLÂ�=}ÄI¹�Ç(��&8:3ÆG¹8. ¹PÄ\ÄIÆB7�¹#�rÄ\µW]3µ¸Ã5�\¶®¹PÄC:3ÆGÂ*� Å ¹�Ã5�rÄ+Â�Æ���¹�Ç%�rÄ
&/. ¹/��&PÄ^�GÇ(&PÄI¹�Ã5� ¹�Ã5�U0�&�Ã�&�Çrµ*. ¹�·%¹�Ã5��µ¸Æ}Ä ÄIÅGÆGÃG¹L¶®Å )Z&�Ç ¹�Ã��^¹LÄ%�"¹E�Q� Çrµ*. ¹nµ��/�^Ç ÆG¹J¹�Ã5� Ç ¹T. ¹PÄ�¶®¹�ÆG@b�GÇ ¹�·%Å ¹�ÇrÄ^�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄ/2
i�µ¸Ç��^Â�Ã5� Ç ¹�IU. � ¹#)A¹#�t¶ � ÆGÃG¹T·%Â®¶®Å S ��µB� Å Â�Ã³¶®¹M�^¹#�%� ¹T¶®Å )Z&�Ç ¹�Ã��^¹TÄ%�"¹E�Q� Çrµ*. ¹¨ÄIÆGÇ�. µr�"¹�Ç��^¹/�G� Å Â�Ã$¶®¹PÄdÄIÂ�Ã}ÄRÄIÂ�Æ��P&PÄ
ÄI¹�·!=�. ¹h. Å ·%Å �(&P~�qDµ¸Ã}ÄIÂ�Ã �  ,8�# I A ���Oi��Q2GKD¹h·$9�·%¹�I�qLÂ�. ·!="¹�Ç(0 �¤µ*. � 14141 # ~ A ���Oi���Â�Ã5�;� Ç Â�Æ���&�ÆGÃG¹V�^Â�Ç Ç(&/. µB� Å Â�ÃR¹�Ã5� Ç ¹
o3p�q r pTt�un¹#� 	��BI}·%¹PÄIÆGÇ(&PÄLÄIÆGÇ�. � k<Khs�¶Gµ¸Ã}ÄT. ¹!��µ�ÄD¶®¹PC+G$. ÂG�^ÆG� Ç Å,�^¹PÄ/2�K�µ¸Ã}ÄLÆGÃG¹"&#� Æ}¶®¹!�"Â�Ç%�rµ¸Ã5�DÄIÆGÇ�. ¹PÄn¹#)A¹#�rÄ
¶®¹PÄ8�»µ¸Ç Å µB� Å Â�Ã}Ä1¶®¹<. µ"�GÇ ¹PÄ ÄIÅ Â�ÃRÄIÂ�Æ}Ä�X 0�. Â*�%� Å,:3ÆG¹D¶Gµ¸Ã}Ä8. ¹<��µ�Äf¶®¹h���}µ¸Ã5� ¹�ÆGÇrÄU=}µ¸Ç(]5� Â�Ã}ÄU�GÇ Â*D ¹PÄ ÄIÅ Â�ÃGÃG¹/. Ä/I?|ÒÆGÃ}¶G="¹�Ç(0 �
µ*. � 1  "5"# Â�Ã5�;&/03µ*. ¹�·%¹�Ã5�1Â�=}ÄI¹�Ç(��&nÆGÃG¹<�^Â�Ç Ç(&/. µB� Å Â�ÃÈÃG¹#�%� ¹�¹�Ã5� Ç ¹�o3p�qVr pTt�u ����� ·%¹PÄIÆGÇ(&�ÄIÆGÇ8. � k<Khs�¹#�;. ¹<:3ÆGÂ*� Å ¹�Ã5�D ¹�Ç ·$& � �BI6:3Æ � Å . Ä":3Æ}µ¸Ã5� Å S ¹�Ã5�V�}µ¸ÇV. µ�Ç ¹/. µB� Å Â�Ãy>mo3p�q r6pTt�u ����� < ��J
 � r � �J
 � = � �B2^kDÃM�"¹�ÆG�xÇ(&/&E�^Ç Å Ç ¹b�^¹#�%� ¹Ç ¹/. µB� Å Â�Ã� b. � µ¸Å ¶®¹u¶®¹
	���< � r � �<�}µ¸ÇV>Vo3p�qsr]pTt�u ����� <�r$��
 ��! � �J
 � = 	��?2

Y}µ¸Ã5� � 2" ;:S8$5"# ~ A ���Oi��&Ä � ¹PÄ��SµB�%�rµ�����&8 D¶G&E�^Ç Å Ç ¹8�^¹#�%� ¹;�^Â�Ç Ç(&/. µB� Å Â�Ã" T. � µ¸Å ¶®¹f¶®Æx·%Â®¶G-/. ¹;_6Y;2B_i¹PÄN�»µ*. ¹�ÆGÇrÄ\Ä%�"¹E�Q� Çrµ*. ¹PÄ
¶®¹ p�qn¹#� pTt�ÄIÂ�Ã5�f·%¹PÄIÆGÇ(&�¹PÄfÄIÆGÇJ¶®¹PÄfÄIÅ 0�Ã}µ¸ÆG@RÄ%]ÒÃ5�(��&#� Å,:3ÆG¹PÄ8�"Â�ÆGÇJ¶®¹PÄ8�»µ¸Ç Å µB� Å Â�Ã}Ä1¶®Æ��}µ¸Çrµ¸·$-#� Ç ¹ 	 � �L¹�Ã5� Ç ¹�X�
 �~{���GÂ�Ã}µB� Å Â�Ã�� ¹�Ã}¶®ÆG¹�IGµW��¹E�LÆGÃ\:3ÆGÂ*� Å ¹�Ã5�JÂ�Æ���¹�Ç%�JÇ(&P¶®ÆGÅ �n¹#�nÆGÃG¹<D ¹�Ç ·%¹#� ÆGÇ ¹uµ*=GÇ Æ��G� ¹W��¹#�  
 ��~{���GÂ�Ã}µB� Å Â�ÃdÇ ¹/.&%�����&�¹�I
µW��¹E�hÆGÃ':3ÆGÂ*� Å ¹�Ã5�DÂ�Æ���¹�Ç%�H&/. ¹/��&u¹#��ÆGÃG¹". Â�Ã�0�ÆG¹"���}µ�ÄI¹b¶®¹bÇ ¹#� Â�ÆGÇQ�Q2nxLÃG¹!�^Â�Ç Ç(&/. µB� Å Â�Ã�. Å Ã�&Pµ¸Å Ç ¹":3Æ}µ�ÄIÅ X �}µ¸Ç%D:µ¸Å � ¹u¹PÄ��
� Ç Â�Æ���&�¹b¹�Ã5� Ç ¹�o3p�q rSpTt�uL¹#��	 � > o3p�q rSpTt�u�< r��E
 � ! ���J
 ��	 � 2A_i¹b:3ÆGÂ*� Å ¹�Ã5��Â�Æ���¹�Ç%�D¹PÄ��h&/03µ*. ¹�·%¹�Ã5��. Å &%¶®¹D:µ�d^Â�Ãt¶®Å Ç ¹E�Q� ¹V o3p�qsr pTt�u;�}µ¸ÇT. µÈÇ ¹/. µB� Å Â�Ã�ÄIÆGÅ �»µ¸Ã5� ¹P>

o3p�qsr]pTt�u <#r�� ! X�
  � = ����� � � � ~ D 2 A �

fLÂ�Æ}ÄnÃGÂ�Æ}ÄT�GÇ Â��"Â3ÄIÂ�Ã}Än¶®¹"��&�Ç Å S ¹�ÇLÄIÆGÇH. ¹PÄ���·%Â®¶G-/. ¹PÄT�GÇ(&PÄI¹�Ã5�(&PÄLµ¸Æ\���}µ*�GÅ � Ç ¹ � . ¹". Å ¹�Ã':3ÆGÅiÇ ¹/. Å ¹ o3p�qsr pTt�u
¹#��	��B2

� � %��� ��EGB  LK�EG� �i@��}FIHJBLK

��4��8?1&(41)B&UK1&U<	� M�Q .8<3,/0�?1K1& K1&��525,3'�&(QS&(4:0P&O0�K1&�<3M  *-L(>@?1&(41)B&  2541K1M�QS&(4:0�M�<3&
K�µ¸Ã}Ä�. ¹r��µ�Ä�¶ � ÆGÃG¹}D ¹�Ç ·%¹#� ÆGÇ ¹Uµ*=GÇ Æ��G� ¹�I;. � ¹#@G�GÇ ¹PÄ ÄIÅ Â�Ã$µ¸Ã}µ*. ]5� Å,:3ÆG¹U¶®¹]p�q�¹#��pTtUÄ � ¹#@G�GÇ Å ·%¹M z�}µ¸Ç%� Å Çt¶®¹

. � &E:3Æ}µB� Å Â�Ã � 2 i!�}µ¸ÇV>

p�q5< �X � �
	 q @ o �$"� o >A@ u�u < �X � �
	 q @ o ��� = 
 "� o 	���� * 8 u =?>A@ u
pTt < �X � �
	 q @ o � "� o  >A@ u�uU< �X � �
	 q @ o ��� = 
 "� o  	���� * 8 u =?>A@ u ~ D 2 C��

� ¹PÄ8&E:3Æ}µB� Å Â�Ã}Ä1·%Â�Ã5� Ç ¹�Ã5�T:3ÆG¹To3p�q rUpTt�u�¹PÄ��JÅ Ã}¶G&/�"¹�Ã}¶Gµ¸Ã5� ¹u¶®¹<. � µ¸·$��. Å � Æ}¶®¹h¶®¹<��Â�Å ÄI¹�·%¹�Ã5�EIÒµ¸Å Ã}ÄIÅA:3ÆG¹h¶®¹<. µ
D Ç(&E:3ÆG¹�Ã��^¹<D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹$>

o3p�qsr]pTt�uU< �X � �
	 q @ o 
 "� o 	���� * 8 u
 "� o  	�� � * 8 u
u

o3p�qsr]pTt�uJ¹PÄ��D¶®Â�Ã���D Â�Ã��Q� Å Â�Ã�¶®¹
	��BI}·�µ¸Å ÄJ¹/. . ¹bÄI¹�·!=�. ¹V&/03µ*. ¹�·%¹�Ã5�T9#� Ç ¹u¶G&/�"¹�Ã}¶Gµ¸Ã5� ¹x¶®Æ\�^ÂÒ¹ �+�^Å ¹�Ã5�D¶ � µ�Ä%]5X
·$&#� Ç Å ¹ * 8 2
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_i¹PÄ6� ÇrµW�»µ¸ÆG@b¶®¹
qDµ¸Ã}ÄIÂ�Ã �  ,8 :) 4=$# ÄI¹;=}µ�ÄI¹�Ã5��ÄIÆGÇ^. � ÆG� Å . Å Ä µB� Å Â�ÃÈ¶®ÆÈ·%Â®¶G-/. ¹TgV_Csh_^k<eTe wBw"~�gh. µB�%� �ugh. µB�%� � 1(3"4"# �Q2
_+µ S 0�ÆGÇ ¹ D 2 A �GÇ(&PÄI¹�Ã5� ¹P. µt¶®Å )Z&�Ç ¹�Ã��^¹RÄ%�"¹E�Q� Çrµ*. ¹�o3p�q rNpTt�uh¹�ÃMD Â�Ã��Q� Å Â�Ã)¶®Æz:3ÆGÂ*� Å ¹�Ã5�uÂ�Æ���¹�Ç%�
	��%¶Gµ¸Ã}Äh. ¹+��µ�Ä
¶®¹b�^¹x·%Â®¶G-/. ¹�~��^Â�ÆGÇ(="¹b¹�Ã'� Çrµ¸Å �<&/�}µ¸Å Ä��Q2NkDÃ¨Â�=}ÄI¹�Ç(��¹uÆGÃG¹xÇ ¹/. µB� Å Â�Ã'=GÅ 7�¹E�Q� Å ��¹x¹�Ã5� Ç ¹�o3p�q rSpTt�uL¹#� 	��V�rµ¸Ã5�h:3ÆG¹
	���� X�
 � �2Z|ÒÆGÇh. µ�=}µ�ÄI¹%¶®¹$�^¹È·%Â®¶G-/. ¹�IAÂ�Ã}�"¹�ÆG�b¶®Â�Ã��x¹PÄ�� Å ·%¹�Çh. ¹$:3ÆGÂ*� Å ¹�Ã5�hÂ�Æ���¹�Ç%��¹�ÃT·%¹PÄIÆGÇrµ¸Ã5�<. � µ¸·$��. Å � Æ}¶®¹
Ä%�"¹E�Q� Çrµ*. ¹u¶®¹PÄL¶®¹�ÆG@��GÇ ¹�·%Å ¹�ÇrÄ
�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄ/2GfH&Pµ¸ÃG·%Â�Å Ã}Ä/I}¶Gµ¸Ã}ÄH�^¹u·%Â®¶G-/. ¹�I�. ¹"�^ÂÒ¹ �+�^Å ¹�Ã5�D¶ � µ�Ä%]Ò·$&#� Ç Å ¹h¹PÄ��LÆGÃG¹
�^Â�Ã}Ä��rµ¸Ã5� ¹ S @G&�¹< t� 2�kDÇEI�ÃGÂ�Æ}ÄfµW��Â�Ã}ÄO�ÒÆR¹�Ã+�}µ¸Ç%� Å ¹ � 2 CG2 CV:3ÆG¹��^¹��}µ¸Çrµ¸·$-#� Ç ¹LµbÆGÃG¹DÅ Ã��}ÆG¹�Ã��^¹DÅ ·$�"Â�Ç%�rµ¸Ã5� ¹�ÄIÆGÇ8. µ. µ¸Ç(0�¹�ÆGÇ1¶®¹H=}µ¸Ã}¶®¹D¶®ÆPD Â�Ç ·�µ¸Ã5�80�. Â*�%� Å,:3ÆG¹�2GkDÃP�"¹�ÆG�J¶®Â�Ã��T. &/0�Å � Å ·%¹�·%¹�Ã5�8�"¹�Ã}ÄI¹�Ç;:3Æ � ÆGÃG¹��»µ¸Ç Å µB� Å Â�Ã�¶®Æ��^ÂÒ¹ �+�^Å ¹�Ã5�
¶ � µ�Ä%]Ò·$&#� Ç Å ¹h�»µ%µW��Â�Å ÇfÆGÃG¹"�^Â�Ã}Ä%&E:3ÆG¹�Ã��^¹uÄIÆGÇ
o3p�qsr]pTt�uQ2

� 'E9;QSLO0E*-,3& ��M�*-,3M��8<3&��8)BM�'�K1&('�QS2;K1R(<3&('
	���� &O0 � �
_i¹PÄ\·%Â®¶G-/. ¹PÄO[����Z¹#�U_6Y\�"¹�Ç ·%¹#�%� ¹�Ã5�1¶®¹;D:µ¸Å Ç ¹
�»µ¸Ç Å ¹�Ç^. ¹T�^ÂÒ¹ �+�^Å ¹�Ã5��¶ � µ�Ä%]Ò·$&#� Ç Å ¹J¶Gµ¸Ã}Ä\ÆGÃG¹H�^¹�Ç%�rµ¸Å ÃG¹f·%¹PÄIÆGÇ ¹�2

_+µ S 0�ÆGÇ ¹ D 2 C��GÇ(&PÄI¹�Ã5� ¹P. ¹���µ*.,�^Æ�.f¶®¹ o3p�q r6pTt�uu¹�ÃrD Â�Ã��Q� Å Â�Ã¬¶®¹ 	���¶Gµ¸Ã}Ä". ¹���µ�Äb¶®¹��^¹PÄx¶®¹�ÆG@)·%Â®¶G-/. ¹PÄ/2C_i¹PÄ
&E���G¹/. . ¹PÄuÄIÂ�Ã5�uÅ ¶®¹�Ã5� Å,:3ÆG¹PÄh�"Â�ÆGÇ"�"¹�Ç ·%¹#�%� Ç ¹$. µ��^Â�·$�}µ¸Çrµ¸Å ÄIÂ�ÃT¹�Ã5� Ç ¹$. ¹PÄu¶®¹�ÆG@U·%Â®¶G-/. ¹PÄ/2N_i¹PÄu¶®Å )Z&�Ç ¹�Ã5� ¹PÄV�^Â�ÆGÇ(="¹PÄ
�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶®¹�Ã5�V �¶®¹PÄV�»µ*. ¹�ÆGÇrÄh¶®Â�ÃGÃ�&�¹PÄu¶®Ær�^ÂÒ¹ �+�^Å ¹�Ã5�b¶ � µ�Ä%]Ò·$&#� Ç Å ¹�> * 8 �»µ¸Ç Å ¹È¹�Ã5� Ç ¹ X�
 �d¹#�$X�
 � �d¶Gµ¸Ã}Äh. ¹P��µ�Ä
¶®Æ³·%Â®¶G-/. ¹}[����#¹#�R¹�Ã5� Ç ¹ X�
 ��T¹#��X�
 � )¶Gµ¸Ã}ÄP. ¹}��µ�ÄR¶®Æ³·%Â®¶G-/. ¹}_6Y;28_i¹'�}µ�ÄR¶®¹'�»µ¸Ç Å µB� Å Â�ÃZ¶®¹ * 8 ¹PÄ���¶®¹X�
 X ��2A|ÒÆGÇV. µ S 0�ÆGÇ ¹b�GÇ(&PÄI¹�Ã5�rµ¸Ã5�h. ¹%·%Â®¶G-/. ¹$[����!IZ. µ��^Â�ÆGÇ(="¹ÈÂ�=G� ¹�ÃÒÆG¹b�GÇ(&E�#&P¶®¹�·%·%¹�Ã5�b¶Gµ¸Ã}Ä<. ¹P��µ�Äh¶®ÆU·%Â®¶G-/. ¹
gV_Csh_^k<eTe wBw%¹PÄ��hÇ ¹/�GÇ(&PÄI¹�Ã5�(&�¹V�"Â�ÆGÇ<�"¹�Ç ·%¹#�%� Ç ¹!. µ��^Â�·$�}µ¸Çrµ¸Å ÄIÂ�ÃN2n|ÒÆGÇ<. µ S 0�ÆGÇ ¹!�GÇ(&PÄI¹�Ã5�rµ¸Ã5��. ¹x·%Â®¶G-/. ¹$_6Y;In. µ
Ç ¹/. µB� Å Â�Ã�¹�·$�GÅ Ç Å,:3ÆG¹ D 2 A �GÇ Â��"Â3Ä%&�¹<�}µ¸ÇHY}µ¸Ã5�n¹PÄ��H&/03µ*. ¹�·%¹�Ã5�JÇ ¹/�GÇ(&PÄI¹�Ã5�(&�¹�2

fLÂ�Æ}ÄU�"Â�Æ���Â�Ã}Ä�Â�=}ÄI¹�Ç(��¹�Ç�ÄIÆGÇ;�^¹PÄ S 0�ÆGÇ ¹PÄ8:3ÆG¹H. µbÇ ¹/. µB� Å Â�Ã%¹�Ã5� Ç ¹ 	��J¹#� o3p�qVr pTt�u�Ã � ¹PÄ��;��. Æ}ÄU=GÅ 7�¹E�Q� Å ��¹!>5�"Â�ÆGÇ
ÆGÃG¹$�»µ*. ¹�ÆGÇu¶®Â�ÃGÃ�&�¹%¶®¹�o3p�q rSpTtvuQI&Å .�¹#@®Å Ä�� ¹ÈÆGÃUÅ Ã5� ¹�Ç(�»µ*. . ¹%¶®¹$�»µ¸Ç Å µB� Å Â�Ã'�"Â3Ä ÄIÅ =�. ¹b�"Â�ÆGÇ
	��B2A_+µ��^Â�ÃGÃ}µ¸Å Ä Ä µ¸Ã��^¹
¶®¹ * 8 ¹PÄ��xµ*. Â�ÇrÄ�Ã�&E�^¹PÄ Ä µ¸Å Ç ¹�ÄIÅU. � Â�Ã ¶G&PÄIÅ Ç ¹�¶G&P¶®ÆGÅ Ç ¹�ÆGÃG¹R·%¹PÄIÆGÇ ¹�¶®¹�:3ÆGÂ*� Å ¹�Ã5�bÂ�Æ���¹�Ç%�b¶®¹P. µt·%¹PÄIÆGÇ ¹�Ä%�"¹E�Q� Çrµ*. ¹o3p�q r pTt�uQ2Oi�µ¸ÇÈ¹#@®¹�·$��. ¹�IS¹�Ã ·%ÂB]�¹�ÃGÃ}µ¸Ã5�%ÄI¹PÄÈÇ(&PÄIÆ�. �rµB�rÄÈÄIÆGÇ �\. ÂG�^ÆG� Ç Å,�^¹PÄ/IOqDµ¸Ã}ÄIÂ�Ã �  4="# � Ç Â�Æ���¹dÆGÃG¹��»µ*. ¹�ÆGÇ
·%ÂB]�¹�ÃGÃG¹ �o3p�qsr]pTt�u�< ��
 V ����¶Gµ¸Ã}Ä�. ¹b��µ�ÄD¶®¹b. µP��ÂB]�¹/. . ¹ 	 � � 2A|ÒÅSÃGÂ�Æ}ÄLÃGÂ�Æ}ÄDÇ ¹/�"Â�Ç%� Â�Ã}ÄDµ*. Â�ÇrÄH +. µ S 0�ÆGÇ ¹ D 2 CGI
ÃGÂ�Æ}Ä&Â�=}ÄI¹�Ç(��Â�Ã}ÄA:3ÆG¹�I/�"Â�ÆGÇ ��
 � �6p�q+r pTt"� ��
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Ç Å µ¸Ã5��¹�Ã5� Ç ¹ X�
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o3p�qsr]pTt�uJ¹PÄ��D¶G&/�"¹�Ã}¶Gµ¸Ã5� ¹b¶®Æt·%Â®¶G-/. ¹�I��^Â�·%·%¹V. ¹u·%Â�Ã5� Ç ¹h. µ S 0�ÆGÇ ¹ D 2 A :3ÆGÅ6�GÇ(&PÄI¹�Ã5� ¹�o3p�qsr]pTtvu8D Â�Ã��QX
� Å Â�Ã ¶®¹ 	��b�"Â�ÆGÇ". ¹�·%Â®¶G-/. ¹+gV_Csh_^k<eTe wBwr~:µ�Ä%]Ò·$&#� Ç Å ¹P�^Â�Ã}Ä��rµ¸Ã5� ¹W��¹#�". ¹�·%Â®¶G-/. ¹+_6Y�µW��¹E� * 8 < t ��� 2_+µ�¶®Å )Z&�Ç ¹�Ã��^¹dÄIÆGÇ o3p�q r6pTt�uh¹�Ã5� Ç ¹��^¹PÄb¶®¹�ÆG@)·%Â®¶G-/. ¹PÄ"�»µ�¹�Ã¬Ä � µ��/�^¹�Ã5� Æ}µ¸Ã5�!:3Æ}µ¸Ã}¶ 	���µ¸Æ�0�·%¹�Ã5� ¹�2Na�Ã
ÄIÆ����"Â3Ä µ¸Ã5�H:3ÆG¹h. � Â�Ã��GÆGÅ Ä ÄI¹u¶G&#� ¹�Ç ·%Å ÃG¹�Ç�	��h b�}µ¸Ç%� Å ÇL¶®¹�o3p�qsr]pTt�u
 b. � µ¸Å ¶®¹b¶®¹V�^¹PÄn·%Â®¶G-/. ¹PÄ/IG. ¹PÄT�»µ*. ¹�ÆGÇrÄ
µ¸Å Ã}ÄIÅ&Â�=G� ¹�ÃÒÆG¹PÄnÄI¹�Ç Â�Ã5�n¶®Â�Ã���D Â�Ã��Q� Å Â�Ã�¶®Æt·%Â®¶G-/. ¹V���GÂ�Å ÄIÅL2

� 2Ta�Ã}&#� Æ}¶®Å µ¸Ã5�To3p�q rSpTt�uL¹�Ã'D Â�Ã��Q� Å Â�ÃT¶®¹ 	��x¶Gµ¸Ã}Ä�. ¹b��µ�Ä�¶®¹PÄD·%Â®¶G-/. ¹PÄh[���� ¹#�V_6Y;IAÂ�Ã¨ÃGÂ*� ¹b:3ÆG¹b�^¹#�%� ¹
¶®Å )Z&�Ç ¹�Ã��^¹%Ä%�"¹E�Q� Çrµ*. ¹È¶®¹/�ÒÅ ¹�Ã5�<D Â�Ç%� ¹�·%¹�Ã5�b¶G&/�"¹�Ã}¶Gµ¸Ã5� ¹%¶®Ær�^ÂÒ¹ �+�^Å ¹�Ã5�u¶ � µ�Ä%]Ò·$&#� Ç Å ¹b:3Æ}µ¸Ã}¶ 	��xµ¸Æ�0�·%¹�Ã5� ¹�2
K�µ¸Ã}Ä�. � �?]?�"Â*�(��-PÄI¹xÂ��'. � µ�Ä%]Ò·$&#� Ç Å ¹x¶®¹b. � Å ·$�GÆ�. ÄIÅ Â�Ã'0�. Â*�%� Å,:3ÆG¹xÃ � ¹PÄ��h�}µ�Ä<�^Â�Ã}Ä��rµ¸Ã5� ¹". Â�ÇrÄ�¶®¹!. µ+���GÂ�Ã}µB� Å Â�ÃNI
. µRÇ ¹/. µB� Å Â�Ã�¹�Ã5� Ç ¹�o3p�q r pTtvun¹#� 	��bÃ � ¹PÄ��hµ*. Â�ÇrÄH��. Æ}Ä�=GÅ 7�¹E�Q� Å ��¹�2Z34.\¹#@®Å Ä�� ¹xÆGÃG¹b��. µ*0�¹x¶®¹b�»µ¸Ç Å µB� Å Â�Ã¨¶®¹ 	��

� 	 HNY6C M�&T H������ L� RQWSR�E	X0P*XNFIH&W?FIX&E*H&L,P*XQW?D?K E�� D� K T>H&EIPGX&],R�T R�D Y6C M�&T H���		�'		
���� =4= � DSR�L?M ����
��
�
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:3ÆGÅ&µ¸·$-�ÃG¹h xÆGÃG¹h·$9�·%¹<�»µ*. ¹�ÆGÇn¶®¹�o3p�q r pTt�uQ2 � ¹#�%� ¹h��. µ*0�¹�¶®¹h�»µ¸Ç Å µB� Å Â�ÃR¹PÄ��n¶ � µ¸ÆG�rµ¸Ã5�T��. Æ}ÄfÅ ·$�"Â�Ç%�rµ¸Ã5� ¹
:3ÆG¹ 	���¹PÄ��T&/. ¹/��&h¹#�LÆGÃG¹u·%¹PÄIÆGÇ ¹uÄ%�"¹E�Q� Çrµ*. ¹u¶®Æ�:3ÆGÂ*� Å ¹�Ã5�LÂ�Æ���¹�Ç%�n¶®¹/�ÒÅ ¹�Ã5�DÄIÆB7�¹#�%� ¹" $��µ¸ÆG� Å Â�ÃN2

D 2H_i¹\:3ÆGÂ*� Å ¹�Ã5�R¶®¹����}µ�ÄI¹�¶®¹�Ç ¹#� Â�ÆGÇ  �¨µUÆGÃZ¹#)A¹#�RÃGÂ�Ã Ã�&/0�. Å 0�¹Pµ*=�. ¹tÄIÆGÇP. µ)¶®Å )Z&�Ç ¹�Ã��^¹�Ä%�"¹E�Q� Çrµ*. ¹]o3p�q rpTt�uQ2HxLÃG¹)µ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã�¶®¹  �)Ç ¹/�ÒÅ ¹�Ã5�� z� Çrµ¸Ã}Ä%. µB� ¹�Çt¶®¹r:3ÆG¹/.,:3ÆG¹PÄt¶G&E�^Å ="¹/. Ä���¹�ÇrÄ�. ¹r�}µ¸ÆG��. µy. Å ·%Å � ¹
ÄIÆ��n&�Ç Å ¹�ÆGÇ ¹%¶®Æ)¶®Â�·�µ¸Å ÃG¹%¶®¹$�»µ¸Ç Å µB� Å Â�ÃU¶®¹�o3p�q rSpTtvuD¹�Ã}D Â�Ã��Q� Å Â�Ã)¶®¹ 	��x¹#� * 8 Iiµ¸Å Ã}ÄIÅO:3ÆG¹$. � Å . . Æ}Ä�� Ç ¹$. µS 0�ÆGÇ ¹ D 2 D 2B|?�"¹E�Q� Çrµ*. ¹�·%¹�Ã5�EIB�^¹/. µ��^Â�Ç Ç ¹PÄ%�"Â�Ã}¶" LÆGÃG¹nµ��/�^¹�Ã5� Æ}µB� Å Â�Ãx¶®Æ"D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*.5�}µ¸ÇSÇrµ*���"Â�Ç%�Sµ¸ÆxÄI¹E�^Â�Ã}¶
�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹�2

K�µ¸Ã}Ä^�^¹#�%� ¹T&#� Æ}¶®¹;�(��&�Â�Ç Å,:3ÆG¹�I;ÃGÂ�Æ}ÄSÃ � µW��Â�Ã}ÄND Â�Ç ·xÆ�. &Jµ¸Æ��^ÆGÃG¹
�?]?�"Â*�(��-PÄI¹JÄIÆGÇO. ¹PÄC�"Â3Ä ÄIÅ =�. ¹PÄO�^Â�Ç Ç(&/. µB� Å Â�Ã}Äi¹�Ã5� Ç ¹
�}µ¸Çrµ¸·$-#� Ç ¹PÄ/2 1 Å Ã}ÄIÅLI;ÃGÂ�Æ}ÄSµW��Â�Ã}Ä\¶®Â�Ã��fÄIÆ����"Â3Ä%&
:3ÆG¹;. ¹PÄC�}µ¸Çrµ¸·$-#� Ç ¹PÄ\¶®¹nÄIÂ�ÆGÇ��^¹8�»µ¸Ç Å ¹�Ã5�\Å Ã}¶G&/�"¹�Ã}¶Gµ¸·%·%¹�Ã5�O. ¹PÄSÆGÃ}Ä
¶®¹PÄuµ¸ÆG� Ç ¹PÄ/2ZK�µ¸Ã}Äh. µdÇ(&Pµ*. Å �(&�IAÂ�Ã)Ä � µB�%� ¹�Ã}¶TÅ Ã5� ÆGÅ � Å ��¹�·%¹�Ã5�" dÆGÃG¹�¶G&/�"¹�Ã}¶Gµ¸Ã��^¹È¹�Ã5� Ç ¹P�^¹PÄ<�}µ¸Çrµ¸·$-#� Ç ¹PÄ/IA¶ � µ¸ÆG�rµ¸Ã5�
:3ÆG¹<. � &#� Æ}¶®¹h¶®¹PÄfÄIÅ 0�Ã}µ¸ÆG@�Ç(&�¹/. Ä1·%Â�Ã5� Ç ¹TD Ç(&E:3ÆG¹�·%·%¹�Ã5�JÆGÃG¹h�^Â�Ç Ç(&/. µB� Å Â�Ã%Å ·$�"Â�Ç%�rµ¸Ã5� ¹�¹�Ã5� Ç ¹ 	��n¹#� o3p�q8rUpTt�uQ2?a�Ã
Ä � µ*���GÆ�]3µ¸Ã5�nÄIÆGÇL¶®¹PÄJ·%¹PÄIÆGÇ ¹PÄf¹#)A¹E�Q� Æ�&�¹PÄLÄIÆGÇL¶®¹PÄ
. ÂG�^ÆG� ¹�ÆGÇrÄJ¹#�H b�}µ¸Ç%� Å Çn¶®¹PÄ
&E:3Æ}µB� Å Â�Ã}Än¶®Æ�·%Â®¶G-/. ¹"_��;I��}µ¸Ã5�L¹�Ã
¶G&P¶®ÆGÅ �H. µÈÇ ¹/. µB� Å Â�Ãd¹�·$�GÅ Ç Å,:3ÆG¹ D 2 A . Å µ¸Ã5�
o3p�qsrfpTt�uf¹#��	��B2�xLÃG¹h� ¹/. . ¹hÇ ¹/. µB� Å Â�Ã+� ¹�Ã5� ¹" È·%Â�Ã5� Ç ¹�Ç
. µ%¶G&/�"¹�Ã}¶Gµ¸Ã��^¹
¹�Ã5� Ç ¹ 	��BI * 8 ¹#�  �5I»µ¸Å Ã}ÄIÅG:3ÆG¹;. � Å . . Æ}Ä�� Ç ¹JÅ ·$��. Å,�^Å � ¹�·%¹�Ã5�O. µ S 0�ÆGÇ ¹ D 2 iG2B_+µ�:3ÆG¹PÄ�� Å Â�ÃÈÄI¹;�"Â3ÄI¹Jµ*. Â�ÇrÄ\¶®¹JÄ µW��Â�Å ÇC:3ÆG¹/. ÄÄIÂ�Ã5�^. ¹PÄ^�}µ¸Çrµ¸·$-#� Ç ¹PÄ\¶G&/�"¹�Ã}¶Gµ¸Ã5�rÄS¹#�1¶®¹T:3ÆG¹/. . ¹f·�µ¸ÃGÅ -�Ç ¹JÅ . ÄSÅ Ã5� ¹�Çrµ*0�Å Ä ÄI¹�Ã5�E2Ea�Ã%ÄI¹
=}µ�Ä µ¸Ã5��ÄIÆGÇU�^¹#�%� ¹JÇ ¹/. µB� Å Â�Ã�~ D 2 A �QI
ÃGÂ�Æ}Ä���µ*.,�^Æ�. Â�Ã}Ä/I��"Â�ÆGÇ�ÆGÃ  �%¶®Â�ÃGÃ�&�I�. ¹PÄH�»µ*. ¹�ÆGÇrÄD¶®¹ * 8 :3ÆGÅC�"¹�Ç ·%¹#�%� Çrµ¸Å ¹�Ã5��¶ � Â�=G� ¹�ÃGÅ Ç�. µR¶®Å )Z&�Ç ¹�Ã��^¹xÄ%�"¹E�Q� Çrµ*. ¹
µ�Ä ÄIÂG�^Å &�¹" �ÆGÃG¹"�»µ*. ¹�ÆGÇ�¶®Â�ÃGÃ�&�¹x¶®¹ 	��B2Z_+µ S 0�ÆGÇ ¹ D 2 YP�GÇ(&PÄI¹�Ã5� ¹V. ¹bÇ(&PÄIÆ�. �rµB��¶®¹b�^¹PÄH��µ*.,�^Æ�. ÄH�"Â�ÆGÇ�¶®¹PÄH�»µ*. ¹�ÆGÇrÄD¶®¹
 �"�»µ¸Ç Å µ¸Ã5�L¹�Ã5� Ç ¹$X%¹#��X�
 !�}µ¸ÇH�}µ�ÄL¶®¹ X�
 X ��2GiSÂ�ÆGÇ����}µ�:3ÆG¹"��µ�Ä/I®ÃGÂ�Æ}Ä
D:µ¸Å ÄIÂ�Ã}ÄT�»µ¸Ç Å ¹�Ç�	��h¹�Ã5� Ç ¹$X�
 È¹#� X�
 ��IGÃGÂ�Æ}Ä
��µ*.,�^Æ�. Â�Ã}Ä o3p�q5rTpTt�u6�}µ¸ÇO. µ�Ç ¹/. µB� Å Â�Ã D 2 A ¹#��ÃGÂ�Æ}Ä�¶G&#� ¹�Ç ·%Å ÃGÂ�Ã}Ä^. µ<��. µ*0�¹n¶®¹
�»µ¸Ç Å µB� Å Â�ÃÈ¶®¹ * 8 �"Â�ÆGÇO. µ�:3ÆG¹/. . ¹JÃGÂ�Æ}ÄÂ�=G� ¹�ÃGÂ�Ã}ÄO�^¹#�%� ¹T�»µ*. ¹�ÆGÇ�¶®¹ o3p�q5rTpTtvu^ X�
 �����c�GÇ(-PÄ/2*fLÂ�Æ}ÄSÂ�=}ÄI¹�Ç(��Â�Ã}Ä^:3ÆG¹�IB�"Â�ÆGÇUX�
 �� � 	�� � X�
 ��IB. ¹H�^ÂÒ¹ �+�^Å ¹�Ã5�
¶ � µ�Ä%]Ò·$&#� Ç Å ¹bÃ � µ+�}µ�ÄD¶®¹!�»µ*. ¹�ÆGÇ��"Â3Ä ÄIÅ =�. ¹b¹�ÃGX¦¶®¹PÄ ÄIÂ�Æ}ÄD¶®¹ * 8 < X�
 �?2nxLÃ}:3ÆGÂ*� Å ¹�Ã5��Â�Æ���¹�Ç%�HD:µ¸Å =�. ¹ÈÄ � µ��/�^Â�·$�}µ*0�ÃG¹
¶ � ÆGÃ��^ÂÒ¹ �+�^Å ¹�Ã5�f¶ � µ�Ä%]Ò·$&#� Ç Å ¹T&/. ¹/��&!~ ¹�Ã5� Ç ¹ X�
 ��¹#� X�
 5�QI3µ¸Å Ã}ÄIÅn:3ÆG¹D¶ � ÆGÃG¹����}µ�ÄI¹D¶®¹LÇ ¹#� Â�ÆGÇ�ÃÒÆ�. . ¹DÂ�ÆP�"¹�ÆR·�µ¸Ç�:3Æ�&�¹
~  �U¹�Ã5� Ç ¹ X¬¹#��X�
 X ���Q2;xLÃ�:3ÆGÂ*� Å ¹�Ã5��Â�Æ���¹�Ç%����. Æ}Ä�&/. ¹/��&y~ ¹�Ã5� Ç ¹SX�
 �U¹#��X�
 5�RÄ � µ��/�^Â�·$�}µ*0�ÃG¹�¶ � ÆGÃ��^ÂÒ¹ �+�^Å ¹�Ã5�
¶ � µ�Ä%]Ò·$&#� Ç Å ¹H��. Æ}Ä8=}µ�Ä�~ ¹�Ã5� Ç ¹�X�
 ����¹#�?X�
 � ���S¹#�J¶ � ÆGÃ�:3ÆGÂ*� Å ¹�Ã5�J¶®¹����}µ�ÄI¹D¶®¹DÇ ¹#� Â�ÆGÇU��. Æ}Ä8&/. ¹/��&�25iSÂ�ÆGÇ1ÆGÃ�:3ÆGÂ*� Å ¹�Ã5�
Â�Æ���¹�Ç%�L¶®Â�ÃGÃ�&�I}¶®¹PÄT�»µ*. ¹�ÆGÇrÄ
&/. ¹/��&�¹PÄn¶®¹ * 8 ÄIÂ�Ã5�H�"Â3Ä ÄIÅ =�. ¹PÄJ·�µ¸Å Än¹/. . ¹PÄJÅ ·$��. Å,:3ÆG¹�Ã5�DÆGÃG¹bµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã��}µ¸Çrµ*. . -/. ¹
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¶®¹� �52 � ¹/. µ!�"¹�ÆG�LÄI¹�·!=�. ¹�Ç;�}µ¸Çrµ�¶®ÂW@Gµ*.LI5��µ¸ÇfÂ�Ã�Ä � µB�%� ¹�Ã}¶� b�^¹h:3ÆG¹<. � µ�Ä%]Ò·$&#� Ç Å ¹hÄIÂ�Å �J·%Â�Å Ã}Äf·�µ¸Ç�:3Æ�&�¹�¶Gµ¸Ã}Ä;. ¹h��µ�Ä
¶®¹h��Â�Å @RÇ ¹/.&%�����&�¹PÄ
:3ÆGÅiÄIÂ�Ã5�T��µ¸Çrµ��Q�(&�Ç Å Ä%&�¹PÄ8�}µ¸Çn¶®¹PÄ
�»µ*. ¹�ÆGÇrÄfÅ ·$�"Â�Ç%�rµ¸Ã5� ¹PÄJ¶®¹� ��2 � ¹/. µ!�"Â�ÆGÇ Çrµ¸Å �nÄ � ¹#@G��. Å,:3ÆG¹�Ç
�}µ¸Ç
. µd¶G& S ÃGÅ � Å Â�ÃU¶®¹ * 8 :3ÆGÅSÃG¹!�GÇ ¹�Ã}¶\�}µ�ÄD¹�ÃM�^Â�·$�G� ¹!. µ+���}µ�ÄI¹È¶®¹ÈÇ ¹#� Â�ÆGÇEI��GÆGÅ Ä(:3ÆG¹$�^¹b�^ÂÒ¹ �+�^Å ¹�Ã5��¹PÄ��u¶G& S ÃGÅC�}µ¸Ç
Çrµ*���"Â�Ç%��µ¸Æ!� ¹�·$�}Ä�Â�Æ���¹�Ç%�EI*� � ¹PÄ��%X4 BX¦¶®Å Ç ¹;. µh¶®ÆGÇ(&�¹n¹�Ã5� Ç ¹
. � Å Ã}Ä��rµ¸Ã5�1¶ � Å ÃGÅ � Å µ*. Å Ä µB� Å Â�Ã%¶®Æ�¶G&/=GÅ �U0�. Â*�%� Å,:3ÆG¹n¹#�U. � Å Ã}Ä��rµ¸Ã5�
¶®Æ)·�µB@®Å ·xÆG· ¶ � ¹#@��^Å �rµB� Å Â�ÃN2AiSÂ�ÆGÇh� ¹�ÃGÅ Ç!�^Â�·$�G� ¹�¶®¹P. µ����}µ�ÄI¹�¶®¹�Ç ¹#� Â�ÆGÇEIAÆGÃM� ¹�Ç ·%¹P�^Â�Ç Ç ¹E�Q� Å DJµB7�Â�ÆG�(&P 	��x¹#�* 8 �"¹�Ç ·%¹#�Dµ*. Â�ÇrÄ
��µ*.,�^Æ�. ¹�ÇT. ¹PÄT�»µ*. ¹�ÆGÇrÄn¶ � ÆGÃ\:3ÆGÂ*� Å ¹�Ã5�LÂ�Æ���¹�Ç%�"�x¹#)A¹E�Q� Å D8� 	�� 7 ¹#�D¶ � ÆGÃ\�^ÂÒ¹ �+�^Å ¹�Ã5�D¶ � µ�Ä%]Ò·$&#� Ç Å ¹¹#)A¹E�Q� Å D * 8 7 �}µ¸ÇV>

	�� 7 � @ < 	�� � @ !  �(o�� r 	��Eu � @, 	�� 7 < 	�� !  �(o�� r 	��Eu
� � * 8 7 < * 8 = � 	� 	 � < * 8 = � 	� 	 � � � � q �� 	 �

_+µ S 0�ÆGÇ ¹ D 2 h �^Â�·$��. -#� ¹H. µ S 0�ÆGÇ ¹ D 2 Yu¶Gµ¸Ã}ÄU. ¹<��µ�Ä�¶®Æ�:3ÆGÂ*� Å ¹�Ã5�1Â�Æ���¹�Ç%�1¹#)A¹E�Q� Å Di¹#�J¶®Æ+�^ÂÒ¹ �+�^Å ¹�Ã5�J¶ � µ�Ä%]Ò·$&#� Ç Å ¹
¹#)A¹E�Q� Å D�26_+µ��^Â�ÆGÇ(="¹$�"Â�ÆGÇ� � < X�Ç ¹PÄ�� ¹%Å Ã����}µ¸Ã�0�&�¹�IZ�}µ¸Ç"�^Â�Ã5� Ç ¹ÈÂ�Ã)Ç ¹�·�µ¸Ç�:3ÆG¹b:3ÆG¹P. ¹P�^ÂÒ¹ �+�^Å ¹�Ã5�x¶ � µ�Ä%]Ò·$&#� Ç Å ¹
¹#)A¹E�Q� Å D<��. µBD Â�ÃGÃG¹� * 8 7 < X�
  �G2OkDÃ?Â�=}ÄI¹�Ç(��¹P� Â�ÆB7�Â�ÆGÇrÄb:3ÆG¹�I^�"Â�ÆGÇ%ÆGÃ :3ÆGÂ*� Å ¹�Ã5�%Â�Æ���¹�Ç%�%¶®Â�ÃGÃ�&�I�¶®¹PÄb�»µ*. ¹�ÆGÇrÄ
&/. ¹/��&�¹PÄD¶®¹ * 8 ÄIÂ�Ã5���"Â3Ä ÄIÅ =�. ¹PÄDÄIÅ+¹/. . ¹PÄ�Ä � µ��/�^Â�·$�}µ*0�ÃG¹�Ã5�L¶ � ÆGÃG¹Èµ¸Æ�0�·%¹�Ã5�rµB� Å Â�Ã\�}µ¸Çrµ*. . -/. ¹b¶®¹  �52ZfH&Pµ¸ÃG·%Â�Å Ã}Ä/In 	�� 7 S @G&�I�. µb��. µ*0�¹u¶®¹h�»µ¸Ç Å µB� Å Â�Ãt¶®¹� �u¹PÄ��Dµ*. Â�ÇrÄ;��. Æ}Ä
. Å ·%Å �(&�¹�2pDÆ � ¹�Ã ¹PÄ��%X6Å .L¹#@Gµ��Q� ¹�·%¹�Ã5�R¶Gµ¸Ã}ÄP. µUÇ(&Pµ*. Å �(&G9'K�µ¸Ã}Ä$. ¹\=GÆG��¶®¹�·%Å ¹�ÆG@ �^¹�Ç ÃG¹�ÇP. ¹PÄP�^ÂB�»µ¸Ç Å µB� Å Â�Ã}ÄÈ¹�Ã5� Ç ¹\�^¹#�%� ¹
·%¹PÄIÆGÇ ¹JÄ%�"¹E�Q� Çrµ*. ¹f¹#�^. ¹PÄ^�}µ¸Çrµ¸·$-#� Ç ¹PÄ+¶®¹nÄIÂ�ÆGÇ��^¹80�. Â*�%� Å,:3ÆG¹J¶Gµ¸Ã}ÄS¶®¹PÄ�ÄIÅ � Æ}µB� Å Â�Ã}Ä+Ç(&�¹/. ÄS¶®¹
�GÇ Â®¶®Æ��Q� Å Â�Ã!��ÂG��µ*. ¹�IPÃGÂ�Æ}Ä
ÃGÂ�Æ}Ä"�GÇ Â��"Â3ÄIÂ�Ã}ÄV \�GÇ(&PÄI¹�Ã5�x¶ � ¹#)A¹E�Q� ÆG¹�ÇÈ¶®¹PÄb·%¹PÄIÆGÇ ¹PÄb¶®¹ o3p�q r6pTt�ubÄIÆGÇx¶®¹PÄxÄIÅ 0�Ã}µ¸ÆG@)µ��^Â�Æ}Ä�� Å,:3ÆG¹PÄb¶®¹+�}µ¸Ç Â�. ¹
¹#�%¶®¹����}µ¸Ã5�E26iSÂ�ÆGÇ$�^¹PÄxÄIÅ 0�Ã}µ¸ÆG@AIC. ¹PÄxÅ ÃGD Â�Ç ·�µB� Å Â�Ã}Ä"�"Â�Ç%�rµ¸Ã5�ÈÄIÆGÇb. µTÄIÂ�ÆGÇ��^¹P0�. Â*�%� Å,:3ÆG¹�ÄIÂ�Ã5�$�^Â�Æ���. &�¹PÄxµW��¹E�R¶®¹PÄ
Å ÃGD Â�Ç ·�µB� Å Â�Ã}ÄU�"Â�Ç%�rµ¸Ã5�fÄIÆGÇ8. ¹�Ä%]®Ä��(-�·%¹DÄIÆ��GÇrµ*0�. Â*�%� Å,:3ÆG¹�2*34.A¶®¹/�ÒÅ ¹�Ã5�Jµ*. Â�ÇrÄ�Ã�&E�^¹PÄ Ä µ¸Å Ç ¹L¶®¹�¶G&/��¹/. Â����"¹�Ç1µ¸Æ+�GÇ(&Pµ*. µ*=�. ¹
¶®¹PÄx·$&#�(�GÂ®¶®¹PÄÈ¶ � ¹PÄ�� Å ·�µB� Å Â�Ã¬¶®¹�. µ¨ÄIÂ�ÆGÇ��^¹+0�. Â*�%� Å,:3ÆG¹� '�}µ¸Ç%� Å ÇÈ¶®¹P� ¹/. ÄÈÄIÅ 0�Ã}µ¸ÆG@A2CfLÂ�Æ}ÄÈµ*. . Â�Ã}Äb¶®Â�Ã��� \�GÇ(&PÄI¹�Ã5�
�GÇ(&PÄI¹�Ã5� ¹�Ç�¹#�u¶®Å Ä(�^ÆG� ¹�Çh. ¹PÄ�·$&#�(�GÂ®¶®¹PÄ�¹#@®Å Ä��rµ¸Ã5� ¹PÄ�¶ � ¹PÄ�� Å ·�µB� Å Â�ÃU¶®¹b. µ�ÄIÂ�ÆGÇ��^¹!0�. Â*�%� Å,:3ÆG¹b:3ÆG¹ÈÃGÂ�Æ}Ähµ*����. Å,:3ÆG¹�Ç Â�Ã}Ä
¶Gµ¸Ã}Ä
. µ%ÄIÆGÅ � ¹b¶®¹"�^¹#�%� ¹V&#� Æ}¶®¹�2
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_ � &#� Æ}¶®¹b¶®¹V. µ�ÄIÂ�ÆGÇ��^¹<0�. Â*�%� Å,:3ÆG¹uÅ Ã}¶G&/�"¹�Ã}¶Gµ¸·%·%¹�Ã5��¶®Æ\�^Â�Ã}¶®ÆGÅ �H��ÂG��µ*.&Ã�&E�^¹PÄ ÄIÅ � ¹�Çrµ¸Å �L¶®¹V�"Â�Æ���Â�Å Çn·%¹PÄIÆGÇ ¹�ÇT. ¹
¶G&/=GÅ �x¶ � µ¸Å Çuµ¸ÆUÃGÅ ��¹Pµ¸ÆU¶®¹$. µ�0�. Â*�%� ¹�IN�^¹P:3ÆGÅ�¹PÄ��V&/�ÒÅ ¶®¹�·%·%¹�Ã5�h� Ç(-PÄu¶®Å �+�^Å . ¹P dÇ(&Pµ*. Å ÄI¹�ÇE2ZiSÂ�ÆGÇV�^Â�Ã5� Â�ÆGÇ ÃG¹�Çh�^¹#�%� ¹
¶®Å �+�^Æ�. �(&�I&¶®¹PÄD·$&#�(�GÂ®¶®¹PÄDÅ Ã}¶®Å Ç ¹E�Q� ¹PÄ�¶ � ¹PÄ�� Å ·�µB� Å Â�ÃT¶®ÆT¶G&/=GÅ �h0�. Â*�%� Å,:3ÆG¹!�}µ¸Ç S . � Çrµ*0�¹bÅ Ã?��¹�ÇrÄI¹bÂ�Ã5�<&#�(&!&/. µ*="Â�Ç(&�¹PÄ/2
fLÂ�Æ}Änµ*. . Â�Ã}Ä
�GÇ(&PÄI¹�Ã5� ¹�ÇT�^¹PÄJ·$&#�(�GÂ®¶®¹PÄ/I��GÆGÅ ÄnÃGÂ�Æ}Ä
. ¹PÄ
&/�»µ*. ÆG¹�Ç Â�Ã}ÄJÄIÆGÇL¶®¹PÄn¹#@®¹�·$��. ¹PÄ
�}µ¸Ç(. &PÄJ¹#�H���}µ¸Ã5�(&PÄ/2

� ���� % �bK+CN�a�&EG�L@  LK+CN �� K+C�EGF�� � EGF�@1� � � � �D���V DFI>"EGF�@1� � FI� � � F��GK
��4:0E*-2;K1?1)+0�,3254

_i¹PÄf·$&#�(�GÂ®¶®¹PÄJ¶ � ¹PÄ�� Å ·�µB� Å Â�Ãt¶®¹h. µÈÄIÂ�ÆGÇ��^¹�0�. Â*�%� Å,:3ÆG¹uÄ � µ*���GÆGÅ ¹�Ã5�nÄIÆGÇ
. µ"�(��&�Â�Ç Å ¹hÄIÂ�ÆGÇ��^¹#X S . � Ç ¹D¹#�T. � �?]?�"Â*�(��-PÄI¹
¶ � ÆGÃG¹JÃGÂ�ÃGX6Å Ã5� ¹�Çrµ��Q� Å Â�Ãb¹�Ã5� Ç ¹;. µ�ÄIÂ�ÆGÇ��^¹1¹#�O. ¹ S . � Ç ¹�2BaU. . ¹PÄC� ¹�Ã5� ¹�Ã5��¶ � ¹PÄ�� Å ·%¹�ÇO. � ¹�Ã5� Ç(&�¹J¶ � ÆGÃ%Ä%]®Ä��(-�·%¹f¹#�^. ¹nÄ%]®Ä��(-�·%¹
. ÆGÅ X6·$9�·%¹�I5 V�}µ¸Ç%� Å Ç1¶®¹�. µV�^Â�ÃGÃ}µ¸Å Ä Ä µ¸Ã��^¹L¶®ÆRÄIÅ 0�Ã}µ*.}¶®¹�ÄIÂ�Ç%� Å ¹�I¸¹�ÃP. � ÂG�/�^ÆGÇ ¹�Ã��^¹H. ¹DÄIÅ 0�Ã}µ*.}µ��^Â�Æ}Ä�� Å,:3ÆG¹T��ÂG��µ*.G·%¹PÄIÆGÇ(&
¹�Ã ÄIÂ�Ç%� Å ¹%¶®¹PÄh. -/�ÒÇ ¹PÄ/I&¹#�b¶ � ÆGÃG¹P�?]?�"Â*�(��-PÄI¹b� Ç(-PÄ<D Â�Ç%� ¹�ÄIÆGÇV. µ�Ã}µB� ÆGÇ ¹�¶®Æ ÄIÅ 0�Ã}µ*.�¶ � ¹�Ã5� Ç(&�¹\~ ÅL2 ¹�26 tÄ%�"¹E�Q� Ç ¹$��. µB�Q�Q2
K � µ*�GÇ(-PÄ$. � &E:3Æ}µB� Å Â�Ã CG2 CGIU�^¹E�^Ån¹PÄ���¹�Ã �(��&�Â�Ç Å ¹��"Â3Ä ÄIÅ =�. ¹�ÄIÅT. � Â�Ã³µ¸Ç Ç Å ��¹� M&/�»µ*. ÆG¹�ÇP�GÇ(&E�^Å Ä%&�·%¹�Ã5�P. µ}D Â�Ã��Q� Å Â�Ã³¶®¹
� Çrµ¸Ã}Ä�D ¹�Ç%�1¶®Æ+�^Â�Ã}¶®ÆGÅ �U��ÂG��µ*.LIBpSo �(u���25K�µ¸Ã}ÄU�^¹H��µ�Ä/I*. ¹DÄIÅ 0�Ã}µ*.G¶®¹DÄIÂ�ÆGÇ��^¹
0�. Â*�%� Å,:3ÆG¹L¶G&�Ç Å ��& � "� ÄI¹D¶G&P¶®ÆGÅ �f¶®ÆRÄIÅ 0�Ã}µ*.
µ��^Â�Æ}Ä�� Å,:3ÆG¹h��ÂG��µ*. !z�}µ¸Ç S . � Çrµ*0�¹hÅ Ã?��¹�ÇrÄI¹ >

� "� o �(uU< ! o �(u 
 p  q o �(u
´�Å . . ¹�Ç � 1 !,8�# ~ A �Oi��5�fµb&#�(&h. ¹V�GÇ ¹�·%Å ¹�ÇH È¹PÄ�� Å ·%¹�ÇT. µ%ÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹h�}µ¸Ç S . � Çrµ*0�¹hÅ Ã?��¹�ÇrÄI¹�IG b. � µ¸Å ¶®¹u¶®¹ S . � Ç ¹PÄ

µ¸Ã}µ*. Â�0�Å,:3ÆG¹PÄ/26i�µ¸Ç$. µUÄIÆGÅ � ¹�I�¶®¹�ÃGÂ�·!=GÇ ¹�Æ}ÄI¹PÄ!&#� Æ}¶®¹PÄÈÂ�Ã5�$&#�(&t·%¹�Ã�&�¹PÄ%¶Gµ¸Ã}Ä!. ¹�=GÆG�R¶ � &#�rµ*=�. Å Çb. ¹�. Å ¹�Ã?¹�Ã5� Ç ¹�. ¹PÄ
ÄIÅ 0�Ã}µ¸ÆG@�Â�=G� ¹�ÃÒÆ}Ä;�}µ¸Ç S . � Çrµ*0�¹DÅ Ã?��¹�ÇrÄI¹D¹#�
. ¹h¶G&/=GÅ �T0�. Â*�%� Å,:3ÆG¹�2?a�Ã��}µ¸Ç%� Å,�^Æ�. Å ¹�ÇEIÒ¶®¹PÄJÄIÅ ·%Å . Å � Æ}¶®¹PÄJÂ�Ã5�;&#�(&h·%Â�Ã5� Ç(&�¹PÄ
¹�Ã5� Ç ¹h�^¹PÄJÄIÅ 0�Ã}µ¸ÆG@R¹#�
. ¹PÄnÄIÅ 0�Ã}µ¸ÆG@P&/. ¹E�Q� Ç Â�0�. Â*�%� Â�0�Çrµ*���GÅ,:3ÆG¹PÄH~�[nÂ*�(�G¹�Ã?="¹�Ç(0 � 1 8 1�# I��GÂ�ÆGÇ��^Å Ã � 8�2$# I�JJµ¸¹�Ç �¤µ*. � 1 !$# �1¹#�
���GÂ*� Â�0�. Â*�%� Â�0�Çrµ*���GÅ,:3ÆG¹PÄb~�ghÅ ��3�Å Ã�0 � 1(3"5$# �Q26_i¹ S . � Çrµ*0�¹%Å Ã?��¹�ÇrÄI¹b�"¹�ÆG�ÈÄ � µ*����. Å,:3ÆG¹�Çbµ¸Æ ÄIÅ 0�Ã}µ*.�¶®¹P�GÇ ¹PÄ ÄIÅ Â�ÃT·%¹PÄIÆGÇ(&
 �. � µ¸Å ¶®¹È¶ � ÆGÃU·%Å,�^Ç Â����GÂ�ÃG¹!��. µ��#&x¹�ÃUÄIÂ�Ç%� Å ¹È¶®¹PÄ<. -/�ÒÇ ¹PÄDÂ�ÆTµ¸ÆUÄIÅ 0�Ã}µ*.S¶®¹%¶G&/=GÅ �h·%¹PÄIÆGÇ(&$ +. � µ¸Å ¶®¹%¶®ÆT·�µ�Ä(:3ÆG¹%¶®¹
[nÂ*�(�G¹�Ã?="¹�Ç(0 � 1 8$5$# 2 1 ��¹E�$. � µW��-�ÃG¹�·%¹�Ã5�x¶®¹PÄh� ¹E���GÃGÅ,:3ÆG¹PÄbÃÒÆG·$&�Ç Å,:3ÆG¹PÄ/IN. ¹PÄu·$&#�(�GÂ®¶®¹PÄx¶ � ¹PÄ�� Å ·�µB� Å Â�Ã¬¶®¹P. µ¨ÄIÂ�ÆGÇ��^¹
�}µ¸Ç S . � Çrµ*0�¹%Å Ã?��¹�ÇrÄI¹�ÄI¹RÄIÂ�Ã5�x¶G&/��¹/. Â����n&�¹PÄu¹#�!�^Â�·$��. ¹#@®Å S &�¹PÄ+~{RUÂ�Ã�0�I+´¨µ¸Ç(`�¹/. ��s�ÇrµW] � 4;1 8�# I A � h �65Ao�¹�¹�ÃG¹�·�µ¸Ã
� Jf¹P´�¹�Ã5� � 4;1 4$# I A �BwOi�5�ghÇ Å Ä%�GÃ}µ¸·xÆGÇ%�(�?] � � �GÅ . ¶®¹�ÇrÄ � 1(3�7"# I A �BwBY65�_G7�ÆGÃ�05:5�ÒÅ Ä�� � 1&7,2;:S=43$# I A �BwBY65�_iÅ Æ � 1&7�!"# I A ��� � 51 . `ÒÆ � 1�# I A ���OC�5 1 . `ÒÆ � oDÅ . `Ò·�µ¸Ã � 7$# I A ��� D 5?k�. Å ��¹�Å Çrµ � 1 !" ;:<1(2"5$# A ��� � 5�_iÆ � |Ò·%Å �(� � 1&7,=$# I A �����5�Q2�_+µ"��. Æ��}µ¸Ç%�n¶®¹
�^¹PÄ�·$&#�(�GÂ®¶®¹PÄ1Ä � µ*���GÆGÅ ¹�Ã5�fÄIÆGÇ8. � �?]?�"Â*�(��-PÄI¹D¶®¹H�GÇ(&P¶®Å,�Q� Å Â�ÃP. Å Ã�&Pµ¸Å Ç ¹"~�_Ni;�QI?&E:3ÆGÅ �»µ*. ¹�Ã5� ¹� hÆGÃ S . � Çrµ*0�¹T. Å Ã�&Pµ¸Å Ç ¹�I5:3ÆGÅ
�^Â�Ã}ÄIÅ Ä�� ¹" �ÄIÆ����"Â3ÄI¹�ÇH:3Æ �  %ÆGÃ�Å Ã}Ä��rµ¸Ã5�D¶®Â�ÃGÃ�&�I�. ¹bÄIÅ 0�Ã}µ*.N�"Â�ÆGÇ Çrµb9#� Ç ¹u¹PÄ�� Å ·$&�~ Â�Æ��GÇ(&P¶®Å �Q�
�}µ¸ÇnÆGÃG¹!�^Â�·!=GÅ Ã}µ¸Å ÄIÂ�Ã
. Å Ã�&Pµ¸Å Ç ¹t¶®¹PÄP&E���}µ¸Ã5� Å . . Â�Ã}Äb�GÇ(&E�#&P¶®¹�Ã5�rÄ/2O_i¹PÄ$�»µ¸Ç Å µ¸Ã5� ¹PÄÈ¹�Ã5� Ç ¹�·$&#�(�GÂ®¶®¹PÄP�"Â�Ç%� ¹�Ã5�Rµ*. Â�ÇrÄ!�GÇ Å Ã��^Å �}µ*. ¹�·%¹�Ã5�RÄIÆGÇP. µ
¶G&#� ¹�Ç ·%Å Ã}µB� Å Â�Ãt¶ � ÆGÃ\�^Ç Å �(-�Ç ¹u¶ � ¹�Ç Ç ¹�ÆGÇnµ*���GÇ Â��GÇ Å &�¹�Ã5� Ç ¹h. ¹bÄIÅ 0�Ã}µ*.A¹PÄ�� Å ·$&u¹#�H. ¹bÄIÅ 0�Ã}µ*.AÇ(&�¹/.L2

I LO0�712;K1&('PK1&�.1*-L(K1,3)+0�,3254 <3,341L(M�,/*-& .8M�* M�?V0�2;)B2W*v*-L(<3M�0�,3254 �1.8M�*�)B2 ��M�*-,3M�41)B& R � 41M�</9;'�&� � �
K�µ¸Ã}Ä8. ¹�¶®Â�·�µ¸Å ÃG¹�¶®Æ+� Çrµ¸Å � ¹�·%¹�Ã5�J¶®¹�. µ"�}µ¸Ç Â�. ¹�I�. µ"�GÇ(&P¶®Å,�Q� Å Â�Ã+. Å Ã�&Pµ¸Å Ç ¹�µ"&#�(&�µ*����. Å,:3Æ�&�¹�µW��¹E�LÄIÆ��/�#-PÄ; "�}µ¸Ç%� Å Ç

¶®ÆU¶G&/=GÆG�b¶®¹PÄ�µ¸ÃGÃ�&�¹PÄ A � h G'~ 1 �rµ*. � qDµ¸Ã}µ¸ÆG¹�Ç � 1(3$# I A � h(A 5"´¨µ*`?�GÂ�Æ�. � 1&7� ?:>1 !"5"# I A � h i�5}´¨µ¸Ç(`�¹/..� s�ÇrµW] � 1 !;1 # �Q2
|ÒÅ ·$��. ¹d¹#�b�"Â�ÆGÇ%�rµ¸Ã5�"� Ç(-PÄb¹ �+��µ��^¹�I+¹/. . ¹�µ¨ÄIÆ}Ä(�^Å �(&dÆGÃz�ÒÅ DLÅ Ã5�(&�Ç(9#�x¹�Ã¬Çrµ¸Å ÄIÂ�Ã ¶®¹PÄxÃGÂ�·!=GÇ ¹�Æ}ÄI¹PÄbµ*����. Å,��µB� Å Â�Ã}Äb¹�Ã
µ¸Ã}µ*. ]®ÄI¹x¹#�uÄ%]ÒÃ5�(��-PÄI¹%¶®¹b. µ��}µ¸Ç Â�. ¹�I"¹�ÃM�}µ¸Ç%� Å,�^Æ�. Å ¹�Ç<�"Â�ÆGÇh. ¹$�^Â®¶Gµ*0�¹x¹#�V. µ+� Çrµ¸Ã}ÄI·%Å Ä ÄIÅ Â�Ã¨¶®¹PÄhÄIÅ 0�Ã}µ¸ÆG@T¶®¹b�}µ¸Ç Â�. ¹
~ 1 �rµ*. � qDµ¸Ã}µ¸ÆG¹�Ç � 1(3$# �nµ¸Å Ã}ÄIÅ6:3ÆG¹"�"Â�ÆGÇ�. µ�Ä%]ÒÃ5�(��-PÄI¹" $�}µ¸Ç%� Å ÇD¶®Æ�� ¹#@?� ¹"�}µ¸Ç��^Â�·$�GÇ ¹PÄ ÄIÅ Â�Ã�¶®¹V=}µ�ÄI¹PÄL¶®¹x¶®Â�ÃGÃ�&�¹PÄ
¶®¹b¶®Å ���GÂ�ÃG¹PÄV~�KDÆG� Â�Å � � !4=$# �Q2

_i¹V�GÇ Å Ã��^Å �"¹È¶®¹". µP�GÇ(&P¶®Å,�Q� Å Â�Ã�. Å Ã�&Pµ¸Å Ç ¹"�#. µ�Ä ÄIÅ,:3ÆG¹�·%¹�Ã5�Dµ�¶®Â��G�(&�¹b¹�Ã�� Çrµ¸Å � ¹�·%¹�Ã5��¶®¹". µP�}µ¸Ç Â�. ¹h¹PÄ��h¶G&#�rµ¸Å . . &b¹�Ã
�}µ¸Ç%� Å ¹�JZ¶®¹�. � µ¸ÃGÃG¹#@®¹<J ¹#�;. ¹PÄ1·$&#�(�GÂ®¶®¹PÄf¶®¹��GÇ(&P¶®Å,�Q� Å Â�Ã+. Å Ã�&Pµ¸Å Ç ¹H�}µ¸Çfµ¸ÆG� ÂG�^Â�Ç Ç(&/. µB� Å Â�Ã%¹#�J¶®¹��GÇ(&P¶®Å,�Q� Å Â�ÃP. Å Ã�&Pµ¸Å Ç ¹

��� R�L?E�T H OVUSR�W?K P*FIH�W?FIX&O&X&M?H&L,P��@L?C4D?EQR&J,C4L?EQOVU?C4K E*K�M?H6W?FIX&E*H&L,P*H&F�T R�P*U?X&C4FIK H�E*D?F�T H&E�Y6C M�&T H&E�M� 
 � � MSR�L?EQD?L.O(R�M?FIH�O&C4L,P*K L D
H0PZL?C4D?ENR&J,C4L?ENH �;W?FIK Y6X�T H&EZE*K ]4LSR�D�� MSR�L?EZT H�M?C4Y R�K L?H�� FIX
� D?H&L,P*K H&T �6T  R�K M?H�M?H�T RQP*F*R�L?E � C4FIY6X&HQM?H �SC4D?FIK H&F&` � R�L?EGT R6W?F*R P*K � D?H �<T H&E
E*K ]4LSR�D���L?H�E*C4L,P	WSR�E	O&C4L,P*K L D?EGY R�K E�M?K E*O&FIH0P*E��^X&OVUSR�L,P*K T T C4L?L?X&E��QD?L?H�� FIX
� D?H&L?O&H����,`�	 H&E	Y6X0P*U?C M?H&E	M� H&EIP*K Y R P*K C4L E� R�W?W?T K � D?H&L,P	E*D?F
M?H&E�E*K ]4LSR�D��6X&OVUSR�L,P*K T T C4L?L?X&E�H0P�L?C4D?E�H �;W?FIK Y6H&FIC4L?E�M?C4L?OGW?T D;P
	�P�T HGE*W^H&O0P*FIH	� FIX
� D?H&L,P*K H&T<M� D?L6E*K ]4LSR�T��� ��� �NT  R�K M?H	M?HGEVRZP*F*R�L?E � C4FIY6X&H
H&L�� ��������
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�}µ¸ÇH�^ÂB�»µ¸Ç Å µ¸Ã��^¹hÄIÂ�Ã5�L¹#@G��. Å,�^Å �(&�¹PÄ/2 � ¹PÄn·$&#�(�GÂ®¶®¹PÄLÄIÆ����"Â3ÄI¹�Ã5�LÆGÃG¹"�^Â�Ã5� Å ÃÒÆGÅ �(&bÄ%�"¹E�Q� Çrµ*. ¹�I��^¹":3ÆGÅiÃ � ¹PÄ����}µ�Ä
. ¹"��µ�Ä
¶Gµ¸Ã}Ä$. µM�GÇrµB� Å,:3ÆG¹�I^�GÆGÅ Ä(:3ÆG¹�. ¹�ÄIÅ 0�Ã}µ*.n¹PÄ��P&E���}µ¸Ã5� Å . . Â�ÃGÃ�&�2O_ � ¹PÄ�� Å ·�µB� Å Â�ÃZ¶®¹�. � ¹�Ã?��¹/. Â����"¹�¶ � ÆGÃZÄ%�"¹E�Q� Ç ¹�¶®Å Ä(�^Ç ¹#�
�}µ¸Ç��GÇ(&P¶®Å,�Q� Å Â�Ã\. Å Ã�&Pµ¸Å Ç ¹uÃG¹ÈÄI¹�Çrµ�¶®Â�Ã��
7Iµ¸·�µ¸Å ÄL¹#@Gµ��Q� ¹�In��µ¸Ç<�^¹#�%� ¹b·$&#�(�GÂ®¶®¹xÃG¹!�GÇ ¹�Ã}¶��}µ�ÄL¹�Ã}�^Â�·$�G� ¹". � ¹#)A¹#�h¶®Æ
Ç ¹/��. Å ¹�·%¹�Ã5�;��µ¸Æ}Ä%&H�}µ¸ÇU. � &E���}µ¸Ã5� Å . . Â�ÃGÃ}µ*0�¹LÄ%�"¹E�Q� Çrµ*.6~{aU. X4F3µ¸Ç Â�Æ}¶®Å ��´¨µ*`?�GÂ�Æ�. � !" $# I A ��� A �Q2 � ¹PÄ1µ¸ÆG� ¹�ÆGÇrÄU�GÇ Â��"Â3ÄI¹�Ã5�
ÆGÃG¹�µ¸·$&/. Å Â�ÇrµB� Å Â�Ã�¶®¹�. µ"�GÇ(&P¶®Å,�Q� Å Â�ÃP. Å Ã�&Pµ¸Å Ç ¹D¶Gµ¸Ã}Ä8. ¹<��µ�Ä1¶®¹PÄfÄIÅ 0�Ã}µ¸ÆG@%¶®Å Ä(�^Ç ¹#�rÄ8�}µ¸Ç1ÆGÃG¹D·%Â®¶®Å S ��µB� Å Â�ÃR¶®Æ��^Ç Å �(-�Ç ¹
¶ � ¹�Ç Ç ¹�ÆGÇE2 � ¹#�%� ¹b·$&#�(�GÂ®¶®¹�I"µ*���"¹/. &�¹��È·%Â®¶G&/. Å Ä µB� Å Â�Ã�� Â�ÆG�%X � ��. ¹b¶®Å Ä(�^Ç(-#� ¹!�dÂ�Æ�µ¸Ã}µ*. ]®ÄI¹"K 1 i ~*" �&��� ����� ��� ��� - � �)� �
� ��
������ �RK �E�QIi¹PÄ��<�GÇ(&PÄI¹�Ã5�(&�¹x¹�Ã'�}µ¸Ç%� Å ¹bJ�¶®¹!. � µ¸ÃGÃG¹#@®¹bJ<2naU. . ¹%µ+&#�(&%µ*����. Å,:3Æ�&�¹ÈµW��¹E�bÄIÆ��/�#-PÄ��}µ¸Ç 1 . `ÒÆU¶Gµ¸Ã}Ä�ÄI¹PÄ
¶®Å )Z&�Ç ¹�Ã5� ¹PÄ<&#� Æ}¶®¹PÄP~ 1 . `ÒÆ � 4$# I A ���OC�5 1 . `ÒÆ0� oDÅ . `Ò·�µ¸Ã � 7?:2!;:S2$# I A ��� D I A ���BY65 1 . `ÒÆ0��µ*. � 3$# I A ��� h 5 1 . `ÒÆ0��µ*.� 8�# I A �����5�Q2�a�Ã��}µ¸Ç%� Å,�^Æ�. Å ¹�ÇEI 1 . `ÒÆ � 4$# ·%Â�Ã5� Ç ¹<:3ÆG¹<�^¹#�%� ¹�� ¹E���GÃGÅ,:3ÆG¹��"¹�Ç ·%¹#�n¶ � µB�%�(&�ÃÒÆG¹�Ç;. ¹PÄh�uÇ ¹/="Â�Ã}¶GÄ
��Â�=}ÄI¹�Ç(��&PÄ
¶Gµ¸Ã}Ä
. µb���}µ�ÄI¹<D ¹�Ç ·$&�¹�I��^Â�Ã}Ä%&E:3ÆG¹�Ã��^¹PÄJ¶ � ÆGÃG¹u·�µ¸Æ��»µ¸Å ÄI¹h¹PÄ�� Å ·�µB� Å Â�Ãt¶®Æ��GÇ ¹�·%Å ¹�Ç
D Â�Ç ·�µ¸Ã5� � q!2

I LO0�712;K1&('PK1&�.1*-L(K1,3)+0�,3254 <3,341L(M�,/*-&�M��5&()�QS2;K1L(<3,3'�M�0�,3254SK1&U<3M '�25?V*-)B&
_i¹O��. Æ}ÄN0�Ç Â3Äi¶G&#D:µ¸ÆG�\¶®¹U. µ
�GÇ(&P¶®Å,�Q� Å Â�ÃV. Å Ã�&Pµ¸Å Ç ¹U�#. µ�Ä ÄIÅ,:3ÆG¹�¹PÄ��6. � �?]?�"Â*�(��-PÄI¹^� Ç(-PÄiÇ ¹PÄ�� Ç Å,�Q� Å ��¹CD:µ¸Å � ¹1ÄIÆGÇ6. ¹1ÄIÅ 0�Ã}µ*.�¶®¹

ÄIÂ�ÆGÇ��^¹�2/a�Ãx·�µB� Å -�Ç ¹f¶®¹;�^Â®¶Gµ*0�¹�¹#��¶®¹U� Çrµ¸Ã}ÄI·%Å Ä ÄIÅ Â�Ãb¶®¹J¶®Â�ÃGÃ�&�¹PÄ/IE�^¹#�%� ¹;�?]?�"Â*�(��-PÄI¹1Ã � ¹PÄ��C�}µ�Ä6�ÒÇrµ¸Å ·%¹�Ã5�C. Å ·%Å �rµB� Å ��¹�I
��µ¸ÇEIG·$9�·%¹ÈÄIÅ6. µRÄIÂ�ÆGÇ��^¹u¹PÄ��D¹PÄ�� Å ·$&�¹x¶®¹"D:µ�d^Â�Ã�� Ç(-PÄLÄIÅ ·$��. Å Ä�� ¹�In. � Å Ã5� ¹/. . Å 0�Å =GÅ . Å �(&�I�D:µ��Q� ¹�ÆGÇ��GÇ Å Ã��^Å �}µ*.+¶ � Å Ã5�(&�Ç(9#�EI"¹PÄ��
�^Â�Ã}ÄI¹�Ç(��&�¹�2/i�µ¸Ç^�^Â�Ã5� Ç ¹�IE. µ�:3Æ}µ*. Å �(&;��ÂG��µ*. ¹�IE�^Â�Ã5� ¹�ÃÒÆG¹;�GÇ Å Ã��^Å �}µ*. ¹�·%¹�Ã5�S¶Gµ¸Ã}Ä6. µ�ÄIÂ�ÆGÇ��^¹�I�Ã � ¹PÄ��^�}µ�ÄC�GÇ Å ÄI¹1¹�Ãb�^Â�·$�G� ¹�2
|ÒÅ��^¹;D:µ��Q� ¹�ÆGÇ�ÃGÂ�Æ}ÄSÅ Ã5�(&�Ç ¹PÄ ÄI¹�IB�^Â�·%·%¹T� � ¹PÄ��O. ¹H��µ�ÄS¶Gµ¸Ã}ÄO�^¹#�%� ¹T&#� Æ}¶®¹�I¸ÆGÃG¹J·%Â®¶G&/. Å Ä µB� Å Â�Ã$�^Â�Ã?��¹�Ã}µ*=�. ¹f¶®¹T. µhÄIÂ�ÆGÇ��^¹
0�. Â*�%� Å,:3ÆG¹x¹PÄ��V dµB7�Â�ÆG� ¹�Ç< ��^¹#�%� ¹È·$&#�(�GÂ®¶®¹%¶®¹b�GÇ(&P¶®Å,�Q� Å Â�ÃN2n34.\¹PÄ��uµ*. Â�ÇrÄLÃ�&E�^¹PÄ Ä µ¸Å Ç ¹x¶ � µ*����. Å,:3ÆG¹�Çh¶®¹PÄ��GÇ ÂG�#&P¶®ÆGÇ ¹PÄ
¶ � Â��G� Å ·%Å Ä µB� Å Â�Ã��"Â�ÆGÇL¶G&#� ¹�Ç ·%Å ÃG¹�ÇT. ¹PÄT�»µ*. ¹�ÆGÇrÄnµ�¶G&E:3Æ}µB� ¹PÄJ¶®¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄJ¶®¹bÄIÂ�ÆGÇ��^¹<0�. Â*�%� Å,:3ÆG¹�2

_G7�ÆGÃ�05:5�ÒÅ Ä�� � 1&7,2;:?=43"# ~ A �BwBY5�QIG3�Ä µ*`®Ä ÄIÂ�Ã ��´�Å . . ÃG¹�Ç%� � 141 !"# ~ A �BwBY5�QI�_iÅ Æ � 1&7�!$# ~ A ��� � �QI�_iÆ � |Ò·%Å �(� � 1&7,=$# ~ A �����5�
Â�Æ!� Ç(-PÄ\Ç(&E�^¹�·%·%¹�Ã5� �GÇ�����. Å,��� �$µ*. � 8�=$# ~ C+GBG A �iÄ � µ*���GÆGÅ ¹�Ã5��ÄIÆGÇ�¶®¹PÄ�µ*. 0�Â�Ç Å �(�G·%¹PÄS¶ � Â��G� Å ·%Å Ä µB� Å Â�ÃÈÄIÂ�Æ}Ä^�^Â�Ã5� Çrµ¸Å Ã5� ¹PÄ
¶®¹PÄh�}µ¸Çrµ¸·$-#� Ç ¹PÄh¶®¹PÄh·%Â®¶G-/. ¹PÄu¶ � k<Khs�¹#�bÄI¹%Çrµ*���GÇ ÂG���G¹�Ã5�u¶®¹PÄh·$&#�(�GÂ®¶®¹PÄbÄ%�"¹E�Q� Çrµ*. ¹PÄh¶ � 1 Ã}µ*. ]®ÄI¹#X �}µ¸Ç%X�|?]ÒÃ5�(��-PÄI¹
~L|5� ¹/��¹�Ã}Ä � 1(=43"# ICJf¹/. . ��µ*. � 1  $# �Q2C_+µ��}µ¸Ç%� Å ¹+J¤¶®¹P. � µ¸ÃGÃG¹#@®¹+J �GÇ(&PÄI¹�Ã5� ¹$. µt·$&#�(�GÂ®¶®¹+�GÇ Â��"Â3Ä%&�¹$�}µ¸Ç!_G7�ÆGÃ�05:5�ÒÅ Ä��� 1&7,2$# I�:3ÆG¹hÃGÂ�Æ}Änµ*����. Å,:3ÆG¹�Ç Â�Ã}Ä
�}µ¸Ç
. µ�ÄIÆGÅ � ¹u¶Gµ¸Ã}ÄT�^¹#�%� ¹V&#� Æ}¶®¹�2

� ����� = � � � FI> � EGF�@1��� � � K+C�EGF�� � EGF�@1�  LK ��� C3@1BL�}>AK#" � @�EÒEGFIHJBLK^� � � # � E®� � "�K�FI��!1Ki�}C3K
fLÂ�Æ}Äuµ*. . Â�Ã}Ä" ��GÇ(&PÄI¹�Ã5�x¶G&#�rµ¸Å . . ¹�ÇV. ¹PÄV&#�rµ*�"¹PÄb¶®¹P. � ¹PÄ�� Å ·�µB� Å Â�Ã ¶®¹P. µ�ÄIÂ�ÆGÇ��^¹$0�. Â*�%� Å,:3ÆG¹P�}µ¸Ç S . � Çrµ*0�¹%Å Ã?��¹�ÇrÄI¹�I

Å Ã}¶G&/�"¹�Ã}¶Gµ¸·%·%¹�Ã5�D¶®¹V. µÈ·$&#�(�GÂ®¶®¹b¶ � ¹PÄ�� Å ·�µB� Å Â�Ãt¶®¹V. µ!D Â�Ã��Q� Å Â�Ã�¶®¹<� Çrµ¸Ã}Ä�D ¹�Ç%�L¶®Æ\�^Â�Ã}¶®ÆGÅ �H��ÂG��µ*.A�^Â�Ã}ÄIÅ ¶G&�Ç(&�¹�2

I LO0�712;K1& =5L(41LO*-M�<3&
_+µ S 0�ÆGÇ ¹ D 2 w!�GÇ(&PÄI¹�Ã5� ¹<. ¹PÄ;&#�rµ*�"¹PÄ
�}µ*=GÅ � ÆG¹/. . ¹PÄJ¶®¹h. � ¹PÄ�� Å ·�µB� Å Â�Ãt¶®¹<. µ%ÄIÂ�ÆGÇ��^¹�0�. Â*�%� Å,:3ÆG¹�IG=}µ�Ä%&�¹hÄIÆGÇ
. � µ¸Ã}µ*. ]®ÄI¹

�}µ¸Ç��GÇ(&P¶®Å,�Q� Å Â�Ã\. Å Ã�&Pµ¸Å Ç ¹!�#. µ�Ä ÄIÅ,:3ÆG¹�2�xLÃTÄIÅ 0�Ã}µ*.6��Â�Å Ä%&bµ+&#�(&xÄ%]ÒÃ5�(��&#� Å Ä%&b P�}µ¸Ç%� Å Ç�¶ � ÆGÃ S . � Ç ¹�pSo �(uJ·%Â®¶G&/. Å Ä µ¸Ã5�<. ¹
�^Â�Ã}¶®ÆGÅ �<��ÂG��µ*.\¶Gµ¸Ã}Ä�. ¹b��µ�ÄD¶ � ÆGÃ 	 µ � >Z. ¹PÄTD Ç(&E:3ÆG¹�Ã��^¹PÄ�¶®¹PÄHD Â�Ç ·�µ¸Ã5�rÄ!~ ¹�Ã}q 3W�DÄIÂ�Ã5�

B
���JX�����  ��� HV � �� ����V �

D
¹#�

. ¹PÄh. µ¸Ç(0�¹�ÆGÇrÄ�¶®¹P=}µ¸Ã}¶®¹P�^Â�Ç Ç ¹PÄ%�"Â�Ã}¶Gµ¸Ã5� ¹PÄb~ ¹�Ãcq 3W��ÄIÂ�Ã5�
B
� VYX�� ���X�� � VYX����XJX

D
2A_+µ�D Ç(&E:3ÆG¹�Ã��^¹!D Â�Ã}¶Gµ¸·%¹�Ã5�rµ*. ¹�µ

&#�(& S @G&�¹! >A@ < � XJXPp��R¹#��. µPD Ç(&E:3ÆG¹�Ã��^¹x¶ � &E���}µ¸Ã5� Å . . Â�ÃGÃ}µ*0�¹" �� 7 < JXJXJX�p��'2Z_i¹b·%Â®¶G-/. ¹È¶®¹ÈÄIÂ�ÆGÇ��^¹uÆG� Å . Å Ä%&
¹PÄ��T. ¹h·%Â®¶G-/. ¹u¶®¹Vgh. µB�%�EIGµW��¹E����� < ��¹#��	���<WX�
 ��2GiSÂ�ÆGÇJ¹#)A¹E�Q� ÆG¹�ÇT. � µ¸Ã}µ*. ]®ÄI¹<�}µ¸Ç
�GÇ(&P¶®Å,�Q� Å Â�Ã�. Å Ã�&Pµ¸Å Ç ¹P~:µ¸Ã}µ*. ]®ÄI¹
_Ni;�QIO. ¹tÄIÅ 0�Ã}µ*.
��Â�Å Ä%&d¹PÄ���µ¸Æy�GÇ(&Pµ*. µ*=�. ¹�µ��/�^¹�Ã5� Æ�&��}µ¸Ç%ÆGÃ S . � Ç ¹�� Â�ÆG�%X 3/&�Ç Â3ÄÈ¶®¹�. µ'D Â�Ç ·%¹ ��o �(u < �
r 
 �  q IÂ��'. ¹!�}µ¸Çrµ¸·$-#� Ç ¹b¶ � µ��/�^¹�Ã5� Æ}µB� Å Â�Ã 
 ¶®Â�Å �<9#� Ç ¹b���GÂ�Å ÄIÅ6�GÇ ÂG���G¹x¶®¹!. � ÆGÃGÅ �(&�~�X�
 � P&#�rµ¸Ã5��ÆGÃG¹!�»µ*. ¹�ÆGÇ���]?�GÅ,:3ÆG¹È¶®¹b�^¹�}µ¸Çrµ¸·$-#� Ç ¹W�Q2 � ¹/. µÈÇ ¹/�ÒÅ ¹�Ã5�H È¹#)A¹E�Q� ÆG¹�ÇnÆGÃG¹":3Æ}µ�ÄIÅ X¦¶G&�Ç Å �»µB� Å Â�Ãd¶®Æ�ÄIÅ 0�Ã}µ*.Z��Â�Å Ä%&�I��^¹V:3ÆGÅiÄIÆ����GÇ Å ·%¹uÆGÃG¹h&/��¹�Ã5� ÆG¹/. . ¹
�^Â�·$�"Â3Ä µ¸Ã5� ¹P�^Â�Ã5� Å ÃÒÆG¹�¹#�Èµ��/�^¹�Ã5� ÆG¹$. ¹PÄ"�}µ¸ÆG� ¹PÄhD Ç(&E:3ÆG¹�Ã��^¹PÄu¶®Æ¬ÄIÅ 0�Ã}µ*.L26_i¹P=GÆG�È¶®¹+�^¹#�%� ¹+�GÇ(&#X¦µ��/�^¹�Ã5� Æ}µB� Å Â�ÃU¹PÄ��
¶®¹h� ¹�Ã5� ¹�ÇD¶ � &/. Å ·%Å ÃG¹�ÇT. ¹PÄn¹#)A¹#�rÄLÄ%�"¹E�Q� Çrµ¸ÆG@�¶®Æ}ÄLµ¸ÆG@��"¹�Ã5� ¹PÄL¶®¹V. µ%ÄIÂ�ÆGÇ��^¹P~ ¹�Ã]r�������$�-�����(�f¹#�D¶®Æ�ÇrµW]�Â�ÃGÃG¹�·%¹�Ã5�
µ¸ÆG@}. -/�ÒÇ ¹PÄb~ ¹�Ã !��J���$�-�����(�Q2C|ÒÆGÇV. � ¹#@®¹�·$��. ¹$�GÇ(&PÄI¹�Ã5�(&%ÄIÆGÇh. µ S 0�ÆGÇ ¹ D 2 w�IAÂ�ÃUÇ ¹�·�µ¸Ç�:3ÆG¹Èµ¸Å Ã}ÄIÅU:3ÆG¹$. ¹PÄh�GÇ ¹�·%Å ¹�ÇrÄ�}µ¸Ç ·%Â�ÃGÅ,:3ÆG¹PÄiÂ�Ã5�C&#�(&UD Â�Ç%� ¹�·%¹�Ã5�SµB�%�(&�ÃÒÆ�&PÄ/2W_ � µ¸Ã}µ*. ]®ÄI¹8_NiUÄ � ¹#)A¹E�Q� ÆG¹1¹�Ã}ÄIÆGÅ � ¹8�}µ¸ÇSµ*����. Å,��µB� Å Â�Ãb¶®¹;. � ÆGÃG¹1Â�Æ". � µ¸ÆG� Ç ¹
¶®¹PÄn¶®¹�ÆG@�·$&#�(�GÂ®¶®¹PÄ
�GÇ(&PÄI¹�Ã5�(&�¹PÄ
�GÇ(&E�#&P¶®¹�·%·%¹�Ã5�E2GaU. . ¹V�"¹�ÆG�H&/03µ*. ¹�·%¹�Ã5�T9#� Ç ¹hÇ ¹�·$��. µ��#&�¹<�}µ¸ÇnÆGÃG¹uµ¸Ã}µ*. ]®ÄI¹VK 1 i^I
��. Æ}Ä8. Â�ÆGÇr¶®¹L¹�ÃP� ¹�·$�}ÄJ¶®¹<��µ*.,�^Æ�.LI�·�µ¸Å ÄfÄIÂ�Æ���¹�Ã5�8��. Æ}Ä8�GÇ(&E�^Å ÄI¹�25K�µ¸Ã}Ä8. ¹<��µ�Ä1¶®¹�. µu·$&#�(�GÂ®¶®¹<�}µ¸Çfµ¸ÆG� ÂG�^Â�Ç Ç(&/. µB� Å Â�ÃNI
. ¹ÈÄIÅ 0�Ã}µ*.Sµ��/�^¹�Ã5� Æ�&b¹PÄ���D ¹�Ã�9#� Ç(&%µW�»µ¸Ã5��µ¸Ã}µ*. ]®ÄI¹"�}µ¸ÇDÆGÃG¹!D ¹�Ã�9#� Ç ¹È¶®¹"��]?�"¹bqDµ¸ÃGÃGÅ Ã�0dÂ�Æ}qDµ¸·%·%Å Ã�0�IA¶ � ÆGÃG¹%¶®ÆGÇ(&�¹
¶®¹h. � Â�Çr¶®Ç ¹h¶®¹ �X
	 �V VYX
	 ��2�K�µ¸Ã}Ä
. ¹V��µ�Än¶®¹h. µÈ·$&#�(�GÂ®¶®¹V�}µ¸ÇT�^ÂB�»µ¸Ç Å µ¸Ã��^¹�I5. ¹hD ¹�Ã�9#� Çrµ*0�¹�¹PÄ��nÇ ¹E�Q�rµ¸Ã�0�Æ�. µ¸Å Ç ¹D¹#�EI
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�� � � ��K �)� 
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��
��� �"�"� �RG �)� �	�HK # � � � � ��K �)� � � G � ������� ��� � � � � ����� ���
�2�$����� ��M'���HK��1� � M"��� K��9M"� �
ÄIÅn. � Â�Ã��^Â�ÃGÃ}µW�,�Jµ¸Æ+�GÇ(&Pµ*. µ*=�. ¹H. ¹PÄ1Å Ã}Ä��rµ¸Ã5�rÄf¶®¹�D ¹�Ç ·%¹#� ÆGÇ ¹�0�. Â*�%� Å,:3ÆG¹�I3Å .Z�"¹�ÆG�
9#� Ç ¹�µ*���GÇ Â��GÇ Å &D¶®¹�ÄI¹���. µ��^¹�ÇJ¶Gµ¸Ã}Ä8. µ
�}µ¸Ç%� Å ¹"D ¹�Ç ·$&�¹�~:¶G&/=GÅ �uÃÒÆ�.SÂ�ÆM�^Â�Ã}Ä��rµ¸Ã5�Q�T�"Â�ÆGÇh¹#)A¹E�Q� ÆG¹�Çh. � µ¸Ã}µ*. ]®ÄI¹�IZ��µ¸ÇhÄI¹�Æ�.^. ¹$�^Â�Ã}¶®ÆGÅ �h��ÂG��µ*.\Å Ã5� ¹�Ç(�ÒÅ ¹�Ã5�h ��^¹PÄ
Å Ã}Ä��rµ¸Ã5�rÄ/2?iSÂ�ÆGÇT�^¹#�n¹#@®¹�·$��. ¹�I?. µÈ·$&#�(�GÂ®¶®¹h�}µ¸ÇJµ¸ÆG� ÂG�^Â�Ç Ç(&/. µB� Å Â�ÃRµb&#�(&hµ*����. Å,:3Æ�&�¹hÄIÆGÇ
. ¹uÄIÅ 0�Ã}µ*.&µ��/�^¹�Ã5� Æ�&�D ¹�Ã�9#� Ç(&
ÄIÆGÇ �V�n&�Ç Å Â®¶®¹PÄ/2?_ � ¹#)A¹#�n¶®Æ S . � Ç ¹D¹PÄ�� Å ·$&<�}µ¸Ç8. � µ¸Ã}µ*. ]®ÄI¹�_Ni?¹PÄ��f¹�Ã}ÄIÆGÅ � ¹�ÄIÆ����GÇ Å ·$&��}µ¸Ç S . � Çrµ*0�¹LÅ Ã?��¹�ÇrÄI¹D¶®Æ�ÄIÅ 0�Ã}µ*.
��Â�Å Ä%&$~ ¹PÄ�� Å ·�µB� Å Â�Ãt¶®¹h. � k<KhshKh�fÂ�Æt¶®ÆtÄIÅ 0�Ã}µ*.Z��Â�Å Ä%&h¶G&PÄ µ��/�^¹�Ã5� Æ�&$~ Å Ã5�(&/0�Ç(&W�QI��^¹V:3ÆGÅ&Ç ¹/�ÒÅ ¹�Ã5�T %ÄIÆ����GÇ Å ·%¹�Ç
. � ¹#)A¹#�
¶®¹V. µ%¶G&�Ç Å �»µB� Å Â�Ãtµ¸ÆG@�. -/�ÒÇ ¹PÄh~ ¹PÄ�� Å ·�µB� Å Â�Ã�¶®¹V. � k<KhsV�Q2

� ¹#�%� ¹d·$&#�(�GÂ®¶®¹+� Ç(-PÄ"0�&�Ã�&�Çrµ*. ¹d¶ � ¹PÄ�� Å ·�µB� Å Â�Ã¬¶®¹�. µTÄIÂ�ÆGÇ��^¹P0�. Â*�%� Å,:3ÆG¹��"¹�ÆG�b9#� Ç ¹dÇrµ���Ã�&�¹+�}µ¸Ç!. � µB7�Â�ÆG�È¶ � ÆGÃ
�GÇ ÂG�^¹PÄ ÄIÆ}ÄÈÅ �(&�ÇrµB� Å D�I^� ¹/.H:3ÆG¹�. ¹��GÇ Â��"Â3ÄI¹ 1 . `ÒÆ � 1 # ~ ·$&#�(�GÂ®¶®¹\3 1 3 �;I A ���OC��Q2^a�ÃZ¹#)A¹#�EIO. µM�GÇ(&#X¦µ��/�^¹�Ã5� Æ}µB� Å Â�Ã?¶®Æ
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. � µ¸Ã}µ*. ]®ÄI¹�¹�ÃxÆG� Å . Å Ä µ¸Ã5�^. ¹fÇ(&PÄIÆ�. �rµB�S¶®¹8. µ��GÇ ¹�·%Å -�Ç ¹fµ¸Ã}µ*. ]®ÄI¹�2E_+µ S 0�ÆGÇ ¹ D 2 �H�GÇ(&PÄI¹�Ã5� ¹1ÆGÃÈÄ(����&�·�µL¶®¹
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ÄIÂ�Ã5�P03µ¸Çr¶G&PÄ$�^Â�Ã}Ä��rµ¸Ã5�rÄ/2U_+µMD Ç(&E:3ÆG¹�Ã��^¹�¶ � &E���}µ¸Ã5� Å . . Â�ÃGÃ}µ*0�¹��»µ¸ÆG� � 7 < JXJXJX p���2U_i¹PÄ�Ç(&PÄIÆ�. �rµB�rÄ$�"Â�Ç%�rµ¸Ã5�RÄIÆGÇ
. � ¹PÄ�� Å ·�µB� Å Â�Ã�¶®¹PÄ
D Â�Ç ·�µ¸Ã5�rÄJ¹#��. µ¸Ç(0�¹�ÆGÇrÄJ¶®¹"=}µ¸Ã}¶®¹bÄIÂ�Ã5�D¶®Â�ÃGÃ�&PÄn¶Gµ¸Ã}ÄT. ¹V�rµ*=�. ¹Pµ¸Æ D 2 CG2�_i¹PÄn¹�Ç Ç ¹�ÆGÇrÄfÇ ¹/. µB� Å ��¹PÄV~ ¹�Ã
�b��ÄIÆGÇV. � ¹PÄ�� Å ·�µB� Å Â�Ã)¶®¹$. µ+D Ç(&E:3ÆG¹�Ã��^¹�¶®¹PÄ�D Â�Ç ·�µ¸Ã5�rÄ$~ � ��
 ��¹#�b¶®¹PÄh. µ¸Ç(0�¹�ÆGÇrÄ�¶®¹$=}µ¸Ã}¶®¹�~ ����� 
 ��ÄIÂ�Ã5�"��µ*.,�^Æ�. &�¹PÄ�}µ¸ÇV>

� ��
 <�� ��
  ��
 ���
 = � XJX
����� 
 <�� ���� 
  ��� 
 ���� 
 = � XJX

Â�� �,;J¹#� ���� ;JÄIÂ�Ã5�h. ¹PÄ<�»µ*. ¹�ÆGÇrÄD¹PÄ�� Å ·$&�¹PÄh¶®¹b. µ+D Ç(&E:3ÆG¹�Ã��^¹È¹#�u¶®¹$. µ+. µ¸Ç(0�¹�ÆGÇh¶®¹b=}µ¸Ã}¶®¹%¶®Æ}D Â�Ç ·�µ¸Ã5�$�,;%IA¹#�
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��ÂB]�¹/. . ¹PÄP~�	 Å � ¹#� 	 Æ � �hÂ��z�^¹PD Â�Ç ·�µ¸Ã5�b¹PÄ��b �ÆGÃG¹PD Ç(&E:3ÆG¹�Ã��^¹$� Ç(-PÄ"=}µ�Ä ÄI¹�2 � ¹/. µ�� Çrµ�¶®ÆGÅ �!. ¹PD:µ¸Å �$:3ÆG¹P. µ\�GÇ(&P¶®Å,�Q� Å Â�Ã
. Å Ã�&Pµ¸Å Ç ¹f¹PÄ��O��. Æ}ÄS¹ �+��µ��^¹J¶Gµ¸Ã}Ä^. ¹PÄC�}µ¸ÆG� ¹PÄCD Ç(&E:3ÆG¹�Ã��^¹PÄ/2WiSÂ�ÆGÇU�^¹PÄC��ÂB]�¹/. . ¹PÄ/IE. µ<�GÇ(&P¶®Å,�Q� Å Â�Ã!. Å Ã�&Pµ¸Å Ç ¹JµW��¹E�1·%Â®¶G-/. ¹n¶®¹
ÄIÂ�ÆGÇ��^¹<~ ·$&#�(�GÂ®¶®¹L¶G&/��¹/. Â����n&�¹;�}µ¸ÇO_G7�ÆGÃ�05:5�ÒÅ Ä��Q�+¶®Â�ÃGÃG¹n¶®¹
="Â�Ã}Ä\Ç(&PÄIÆ�. �rµB�rÄSÄIÆGÇ^. � ¹PÄ�� Å ·�µB� Å Â�ÃÈ¶®Æb�GÇ ¹�·%Å ¹�ÇCD Â�Ç ·�µ¸Ã5�EI
�^Â�·$�}µ¸ÇrµB� Å ��¹�·%¹�Ã5�+µ¸ÆG@uµ¸ÆG� Ç ¹PÄ&·$&#�(�GÂ®¶®¹PÄ/2EaU. . ¹fÄI¹�·!=�. ¹�¹#)A¹E�Q� Å ��¹�·%¹�Ã5�6��. Æ}Ä\µ�¶Gµ*�G�(&�¹8:3ÆG¹U. ¹PÄi·$&#�(�GÂ®¶®¹PÄC�#. µ�Ä ÄIÅ,:3ÆG¹PÄ
�"Â�ÆGÇfÄ%&/�}µ¸Ç ¹�ÇU. µbÄIÂ�ÆGÇ��^¹L¶®Æ S . � Ç ¹�2?_i¹PÄ�·$&#�(�GÂ®¶®¹PÄU�}µ¸Ç8�GÇ ÂG�^¹PÄ ÄIÆ}Ä�Å �(&�ÇrµB� Å DU~{3 1 3 �O��Ã � µ¸·$&/. Å Â�Ç ¹�Ã5�U�}µ�ÄU. � ¹PÄ�� Å ·�µB� Å Â�ÃN2
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_+µ��GÇ(&P¶®Å,�Q� Å Â�Ã". Å Ã�&Pµ¸Å Ç ¹;�}µ¸Ç^�^ÂB�»µ¸Ç Å µ¸Ã��^¹1¶®Â�ÃGÃG¹J¶®¹PÄ\Ç(&PÄIÆ�. �rµB�rÄ\·%Å � Å 0�&PÄ/2Wa�Ã!�}µ¸Ç%� Å,�^Æ�. Å ¹�ÇEI;¹/. . ¹f¹PÄ�� Å ·%¹f·�µ*.?. ¹;�GÇ ¹�·%Å ¹�Ç
D Â�Ç ·�µ¸Ã5�1¶Gµ¸Ã}ÄO. ¹H��µ�Ä�¶®¹PÄO��ÂB]�¹/. . ¹PÄ+	 Å � ¹#� 	 Æ � 2�fH&Pµ¸ÃG·%Â�Å Ã}Ä/I��^¹PÄ�Ç(&PÄIÆ�. �rµB�rÄ�ÄIÂ�Ã5�1¶®¹PÄ�·%ÂB]�¹�ÃGÃG¹PÄ^�"Â�ÆGÇ1¶®¹PÄ^D Ç(&E:3ÆG¹�Ã��^¹PÄ
�»µ¸Ç Å µ¸Ã5�L¹�Ã5� Ç ¹ � XJX%¹#���JXJX�p��\2n_+µP�GÇ(&P¶®Å,�Q� Å Â�Ã\. Å Ã�&Pµ¸Å Ç ¹V�}µ¸Ç<�^ÂB�»µ¸Ç Å µ¸Ã��^¹u¶®Â�ÃGÃG¹x¶ � ¹#@��^¹/. . ¹�Ã5�rÄLÇ(&PÄIÆ�. �rµB�rÄT�"Â�ÆGÇ�. ¹PÄ
D Ç(&E:3ÆG¹�Ã��^¹PÄ
=}µ�Ä ÄI¹PÄ/IÒ·�µ¸Å ÄJ¹/. . ¹b¶®¹/�ÒÅ ¹�Ã5�L·%Â�Å Ã}Ä
�"¹�Ç%D Â�Ç ·�µ¸Ã5� ¹h:3Æ}µ¸Ã}¶ >A@ ÄI¹hÇrµ*���GÇ ÂG���G¹h¶®¹ �JXJX p���2
�s&('E0�'T'�?V* K1&('T'�,3=541M�?��N*-L(&(<3'TK1& .8M�*-25<3&

_i¹PÄ YR·$&#�(�GÂ®¶®¹PÄH� ¹PÄ��(&�¹PÄH�GÇ(&E�#&P¶®¹�·%·%¹�Ã5�hÄIÂ�Ã5��&/03µ*. ¹�·%¹�Ã5��µ*����. Å,:3Æ�&�¹PÄ< P. � µ¸Ã}µ*. ]®ÄI¹x¶®¹ÈÄIÅ 0�Ã}µ¸ÆG@���Â�Å Ä%&PÄnÇ(&�¹/. Ä/I
¶Gµ¸Ã}ÄU. ¹���µ�Ä�¶®¹PÄ"�h��ÂB]�¹/. . ¹PÄSÇ ¹#� ¹�ÃÒÆG¹PÄO�GÇ(&E�#&P¶®¹�·%·%¹�Ã5�E25_i¹PÄ1¶®Â�ÃGÃ�&�¹PÄ�µ¸Ã}µ*. ]®Ä%&�¹PÄO�GÇ ÂB�ÒÅ ¹�ÃGÃG¹�Ã5��¶®¹PÄ�¹�ÃGÇ ¹/0�Å Ä�� Ç ¹�·%¹�Ã5�rÄ
µ¸Æ}¶®Å Â%¹#�Ha;sVs ¹#)A¹E�Q� Æ�&PÄT�}µ¸Ç � �GÅ . ¶®¹�ÇrÄ � 4" $# ~ C+GBGBG5�Q2

_+µ S 0�ÆGÇ ¹ D 2 A Gb�GÇ(&PÄI¹�Ã5� ¹V. ¹uÇ(&PÄIÆ�. �rµB�D¶®¹". � µ¸Ã}µ*. ]®ÄI¹b¶®¹":3ÆG¹/.,:3ÆG¹PÄH�n&�Ç Å Â®¶®¹PÄn¹#@?� Çrµ¸Å � ¹PÄn¶ � ÆGÃG¹"��ÂB]�¹/. . ¹ 	 µ � �}µ¸Ç(. &�¹�}µ¸Ç�. ¹b. ÂG�^ÆG� ¹�ÆGÇ�´UG � 2na�Ã}�}µ¸Ç%� Å,�^Æ�. Å ¹�ÇEIn�^¹#�%� ¹ S 0�ÆGÇ ¹!�GÇ(&PÄI¹�Ã5� ¹". ¹ÈÄIÅ 0�Ã}µ*.C��Â�Å Ä%&bÂ�Ç Å 0�Å Ã}µ*.LI�. � k<KhshK�¹PÄ�� Å ·$&�¹�~�
#"� �QI. � k<Khs�¹PÄ�� Å ·$&�¹!~�
#����¹#�;. � ¹�Ç Ç ¹�ÆGÇ�Ç(&PÄIÅ ¶®ÆG¹/. . ¹ � ��¶®Â�ÃGÃ�&�¹H�}µ¸Ç8. � &E:3Æ}µB� Å Â�Ã+J<2 iG2�iSÂ�ÆGÇ;�^¹#�1¹#@®¹�·$��. ¹�I3ÃGÂ�Æ}Ä�Â�=}ÄI¹�Ç(��Â�Ã}Ä
ÆGÃG¹h0�Çrµ¸Ã}¶®¹hÄIÅ ·%Å . µ¸Ç Å �(&�¹�Ã5� Ç ¹<. ¹PÄJÇ(&PÄIÆ�. �rµB�rÄfÂ�=G� ¹�ÃÒÆ}ÄT !�}µ¸Ç%� Å Çn¶®¹PÄn¶®Å )Z&�Ç ¹�Ã5� ¹PÄf·$&#�(�GÂ®¶®¹PÄ/2 � ¹/. µÈÄ � ¹#@G��. Å,:3ÆG¹<�}µ¸ÇT. ¹
D:µ¸Å ��:3ÆG¹h. ¹PÄ
D Â�Ã��Q� Å Â�Ã}Än¶®¹h� Çrµ¸Ã}Ä�D ¹�Ç%�J¹PÄ�� Å ·$&�¹PÄLÄIÂ�Ã5�
� Ç(-PÄnÄI¹�·!=�. µ*=�. ¹PÄ/2

KD¹PÄ�¶®Å )Z&�Ç ¹�Ã��^¹PÄDÃGÂ*�rµ*=�. ¹PÄL¹�Ã5� Ç ¹!. ¹PÄD·$&#�(�GÂ®¶®¹PÄ�µ*���}µ¸Çrµ¸Å Ä ÄI¹�Ã5�DÄIÆGÇ<. � µ¸Ã}µ*. ]®ÄI¹x¶®¹PÄ���ÂB]�¹/. . ¹PÄLµW]3µ¸Ã5�DÆGÃ'�GÇ ¹�·%Å ¹�Ç
D Â�Ç ·�µ¸Ã5�N=}µ�Ä/2E_+µ S 0�ÆGÇ ¹ D 2 ABA �GÇ(&PÄI¹�Ã5� ¹O. ¹�Ç(&PÄIÆ�. �rµB�\¶®¹U. � µ¸Ã}µ*. ]®ÄI¹�¶Gµ¸Ã}ÄA. ¹8��µ�Äi¶®Æ 	 Å � 2W|ÒÅ�ÃGÂ�Æ}Ä6�^Â�·$�}µ¸Ç Â�Ã}ÄZ. ¹PÄ+ÄIÅ 0�Ã}µ¸ÆG@

#�ZIW. � µ¸Ã}µ*. ]®ÄI¹
K 1 i)ÄI¹�·!=�. ¹J¶®Â�ÃGÃG¹�Ç^. ¹JÇ(&PÄIÆ�. �rµB�^. ¹
��. Æ}ÄSÄ µB� Å Ä�D:µ¸Å Ä µ¸Ã5�EIW�GÆGÅ Ä(:3ÆG¹fÃGÂ�Æ}ÄC�"Â�Æ���Â�Ã}Ä\Â�=}ÄI¹�Ç(��¹�Ç+ÃG¹#�%� ¹�·%¹�Ã5�
. µV���}µ�ÄI¹TD ¹�Ç ·$&�¹�I5��µ¸Çrµ��Q�(&�Ç Å Ä%&�¹
�}µ¸Ç1ÆGÃR·%Å ÃGÅ ·xÆG· ¶®Æd¶G&/=GÅ �E2?fH&Pµ¸ÃG·%Â�Å Ã}Ä/I�¹�Ã�Ç ¹/03µ¸Çr¶Gµ¸Ã5�O. µhD Â�Ã��Q� Å Â�Ãd¶®¹T� Çrµ¸Ã}Ä�D ¹�Ç%�
¹PÄ�� Å ·$&�¹V�}µ¸ÇHK 1 i ~ Â�Æ\K 1 iv3 1 3 �O�QI}ÃGÂ�Æ}ÄJÇ ¹�·�µ¸Ç�:3ÆGÂ�Ã}Ä
:3ÆG¹". ¹PÄn¶®¹�ÆG@��GÇ ¹�·%Å ¹�ÇrÄ;D Â�Ç ·�µ¸Ã5�rÄnÄIÂ�Ã5�T="¹Pµ¸Æ��^Â�Æ���� Ç Â��
Ç(&PÄIÂ�Ã}µ¸Ã5�rÄ/2?KD¹PÄn¶®Å )Z&�Ç ¹�Ã��^¹PÄJÄI¹�Ç ¹#� Ç Â�Æ���¹�Ã5�
&/03µ*. ¹�·%¹�Ã5�J¶Gµ¸Ã}Ä
. � µ¸Ã}µ*. ]®ÄI¹�¶®¹h. µ!��ÂB]�¹/. . ¹*	 Æ � IG�GÇ(&PÄI¹�Ã5�(&�¹hÄIÆGÇ
. µ S 0�ÆGÇ ¹
D 2 A CG2

e+Â�Æ}Ä<�^¹PÄD¹#@®¹�·$��. ¹PÄ�Å . . Æ}Ä�� Ç ¹�Ã5�<. µ�¶®Å �+�^Æ�. �(&%¶ � Â�=G� ¹�ÃGÅ ÇhÆGÃG¹+k<Khs�Â�ÆTÆGÃG¹+k<KhshK �GÇ ÂG���G¹È¶®¹PÄ�·%Â®¶G-/. ¹PÄ��}µBX
Çrµ¸·$&#� Ç Å,:3ÆG¹PÄnµ��Q� ÆG¹/. . ¹�·%¹�Ã5�LÆG� Å . Å Ä%&PÄH�"Â�ÆGÇH. ¹PÄLµ*���GÇ(&/�G¹�Ã}¶®¹�Ç!~{��Â�Å ÇH���}µ*�GÅ � Ç ¹ � �Q2ZpDÆG¹/. . ¹":3ÆG¹xÄIÂ�Å �H. µ%·$&#�(�GÂ®¶®¹�I}Â�Ã
µ�¶®ÆU·�µ*.U dÂ�=G� ¹�ÃGÅ Çu¶®¹PÄuÄIÅ 0�Ã}µ¸ÆG@�·%Â�Ã5� Çrµ¸Ã5�hÆGÃG¹$���}µ�ÄI¹!D ¹�Ç ·$&�¹ÈÃG¹#�%� ¹�·%¹�Ã5�b·�µ¸Ç�:3Æ�&�¹�2A´¨µ*. 0�Ç(&%ÄI¹PÄ<. Å ·%Å �rµB� Å Â�Ã}Ä
�(��&�Â�Ç Å,:3ÆG¹PÄ/I^. µM�GÇ(&P¶®Å,�Q� Å Â�Ã . Å Ã�&Pµ¸Å Ç ¹�ÄI¹�·!=�. ¹�¶®Â�ÃGÃG¹�Ç�¶®¹PÄ�Ç(&PÄIÆ�. �rµB�rÄ!� Â�ÆG�� }D:µ¸Å �Rµ��/�^¹/�G�rµ*=�. ¹PÄ%¹#��·$9�·%¹\�}µ¸Ç%D Â�Å Ä
·%¹�Å . . ¹�ÆGÇrÄV:3ÆG¹�¶®¹PÄu·$&#�(�GÂ®¶®¹PÄh��. Æ}ÄbÄIÂ����GÅ Ä�� Å,:3Æ�&�¹PÄh�^Â�·%·%¹$. � µ¸Ã}µ*. ]®ÄI¹$K 1 i�Å �(&�ÇrµB� Å ��¹ÈÂ�ÆM. µ��GÇ(&P¶®Å,�Q� Å Â�ÃM. Å Ã�&Pµ¸Å Ç ¹
�}µ¸ÇH�^ÂB�»µ¸Ç Å µ¸Ã��^¹�2

fLÂ�Æ}Ä^� Â�Æ����GÂ�Ã}Ä�Å,�^Ån V. µb¶®Å �+�^Æ�. �(&�¶ � µ*���GÇ(&/�G¹�Ã}¶®¹�ÇU. µbÄIÂ�ÆGÇ��^¹T0�. Â*�%� Å,:3ÆG¹H�}µ¸Ç�ÆGÃG¹D·$&#�(�GÂ®¶®¹D¶®Å Ç ¹E�Q� ¹�:3ÆGÅ"ÃG¹DÄIÂ�Å �
�}µ�Ä;=GÅ µ¸Å Ä%&�¹��}µ¸Ç;. ¹hÄ%]®Ä��(-�·%¹hÄIÆ��GÇrµ*0�. Â*�%� Å,:3ÆG¹�2534.AÃGÂ�Æ}Ä;�}µ¸ÇrµW�,�;=GÅ ¹�Ã�¶®Å �+�^Å . ¹u¶ � ¹#)A¹E�Q� ÆG¹�Çn¶®¹PÄf·%¹PÄIÆGÇ ¹PÄf¶®Å Ç ¹E�Q� ¹PÄJ¶®¹PÄ
�}µ¸Çrµ¸·$-#� Ç ¹PÄJ¶®¹uÄIÂ�ÆGÇ��^¹h0�. Â*�%� Å,:3ÆG¹uÄIÆGÇL¶®¹h� ¹/. ÄnÄIÅ 0�Ã}µ¸ÆG@AI�:3Æ}µ¸Ã}¶}>
A 2T. µz���}µ�ÄI¹}D ¹�Ç ·$&�¹�IT ¶G&/=GÅ ��·%Å ÃGÅ ·�µ*.LIJ¹PÄ��¨ÄIÂ�Æ���¹�Ã5���"¹�Æ�·�µ¸Ç�:3Æ�&�¹T¹#�tÅ .u¹PÄ���¶®Â�Ã��U¶®Å �+�^Å . ¹ ¶®¹M. ÂG��µ*. Å ÄI¹�Ç
¹#@Gµ��Q� ¹�·%¹�Ã5�T. ¹PÄJÅ Ã}Ä��rµ¸Ã5�rÄn¶ � Â�Æ���¹�Ç%� ÆGÇ ¹�¹#�D¶®¹hD ¹�Ç ·%¹#� ÆGÇ ¹h0�. Â*�%� Å,:3ÆG¹�2

CG2LÄI¹/. Â�Ã�. µÈ·$&#�(�GÂ®¶®¹u¹�·$��. ÂB]�&�¹�I?. � µ�Ä%�"¹E�Q�T� ¹�·$�"Â�Ç ¹/.i¶®Æ�ÄIÅ 0�Ã}µ*.A¹PÄ�� Å ·$&V�»µ¸Ç Å ¹V�^Â�Ã}ÄIÅ ¶G&�Çrµ*=�. ¹�·%¹�Ã5�E2
� ¹PÄ1¶®Å �+�^Æ�. �(&PÄJÄIÂ�Ã5�%X6¹/. . ¹PÄO. Å &�¹PÄfµ¸ÆG@P. Å ·%Å �rµB� Å Â�Ã}Äf¶®¹PÄ1·%Â®¶G-/. ¹PÄ�Â�Æ� ". µu·$&#�(�GÂ®¶®¹h¶®¹D·%¹PÄIÆGÇ ¹G9�_i¹PÄU� ¹E���GÃGÅ,:3ÆG¹PÄ

¶®¹ S . � Çrµ*0�¹DÅ Ã?��¹�ÇrÄI¹DÄIÂ�Ã5�nµ*����. Å,:3Æ�&PÄ1Å,�^Å&ÄIÆGÇJ¶®¹PÄJÄIÅ 0�Ã}µ¸ÆG@R¶®¹<�GÇ ¹PÄ ÄIÅ Â�ÃR·%¹PÄIÆGÇ(&PÄ; !:3ÆG¹/.,:3ÆG¹PÄ ��	*¶®¹PÄ8. -/�ÒÇ ¹PÄ8�}µ¸ÇfÆGÃ
·%Å,�^Ç Â����GÂ�ÃG¹�2EK�µ¸Ã}Ä6. µH. Å �%�(&�ÇrµB� ÆGÇ ¹�IE. ¹PÄ\ÄIÅ 0�Ã}µ¸ÆG@!k<KhsZ¹PÄ�� Å ·$&PÄ6�}µ¸Ç S . � Çrµ*0�¹�Å Ã?��¹�ÇrÄI¹1¶®¹PÄ\ÄIÅ 0�Ã}µ¸ÆG@u¶®¹J¶G&/=GÅ �\·%¹PÄIÆGÇ(&PÄ
 P. � µ¸Å ¶®¹È¶®Æ¨·�µ�Ä(:3ÆG¹x¶®¹![nÂ*�(�G¹�Ã?="¹�Ç(0dÄI¹�·!=�. ¹�Ã5��ÄIÂ�Æ���¹�Ã5����. Æ}Ä��GÇ ÂG���G¹PÄL¶®¹PÄHD Â�Ç ·%¹PÄ
�(��&�Â�Ç Å,:3ÆG¹PÄDµB�%� ¹�Ã}¶®ÆG¹PÄb~{��Â�Å Ç
�}µ¸Çf¹#@®¹�·$��. ¹�. ¹PÄ1Ç(&PÄIÆ�. �rµB�rÄ1Â�=G� ¹�ÃÒÆ}Ä8�}µ¸Ç;qLÂ�. ·!="¹�Ç(0 ��µ*. � 1 5" ;:<141 5"# �Q2GxLÃG¹<&#� Æ}¶®¹h�^Â�·$�}µ¸ÇrµB� Å ��¹T�"Â�Æ}Ä Ä%&�¹D¹�Ã5� Ç ¹<�^¹PÄ
¶®¹�ÆG@"� ¹E���GÃGÅ,:3ÆG¹PÄ�¶®¹J·%¹PÄIÆGÇ ¹V~{. µ�·%¹PÄIÆGÇ ¹n¶®Æ%¶G&/=GÅ ��¹�Ã%ÄIÂ�Ç%� Å ¹n¶®¹PÄ^. -/�ÒÇ ¹PÄ^ <. � µ¸Å ¶®¹n¶®ÆÈ·�µ�Ä(:3ÆG¹n¶®¹T[nÂ*�(�G¹�Ã?="¹�Ç(0�¹#�U. µ
·%¹PÄIÆGÇ ¹L¶®¹T�GÇ ¹PÄ ÄIÅ Â�Ã$ V:3ÆG¹/.,:3ÆG¹PÄU�^·�¶®¹PÄO. -/�ÒÇ ¹PÄO h. � µ¸Å ¶®¹L¶ � ÆGÃ�·%Å,�^Ç Â����GÂ�ÃG¹n¶®¹T�GÇ ¹PÄ ÄIÅ Â�Ãn�C�"¹�Ç ·%¹#�%� Çrµ¸Å �1¶ � µ*���"Â�Ç%� ¹�Ç
¶®¹PÄV&/. &�·%¹�Ã5�rÄx¶®¹RÇ(&/�"Â�Ã}ÄI¹P '�^¹#�%� ¹+:3ÆG¹PÄ�� Å Â�ÃN2634.1ÄI¹�Çrµ¸Å �"&/03µ*. ¹�·%¹�Ã5�bÅ Ã5�(&�Ç ¹PÄ Ä µ¸Ã5�b¶®¹RÇ ¹/03µ¸Çr¶®¹�Çh��. Æ}Äb¹�Ã ¶G&#�rµ¸Å .8. ¹PÄ
�GÇ Â��GÇ Å &#�(&PÄh¶®ÆUÇrµW]�Â�ÃGÃG¹�·%¹�Ã5�hµ¸ÆG@'. -/�ÒÇ ¹PÄ�¹#�b¶®¹$. µ��GÇ Â��}µ*03µB� Å Â�ÃT¶®Æ)ÄIÂ�Ã}�}µ¸ÇhÂ�Ã}¶®¹PÄuÄ%����&�Ç Å,:3ÆG¹PÄh¶Gµ¸Ã}Ä<. ¹%·%Å . Å ¹�Æ
µ¸·!=GÅ µ¸Ã5�EIGµ S Ã�¶®¹u¶G&#� ¹�Ç ·%Å ÃG¹�ÇEI}¶®Æ��"Â�Å Ã5�D¶®¹V�ÒÆG¹u¶®Æ�ÄIÅ 0�Ã}µ*.LIGÄIÅN. µÈ·%Â®¶G&/. Å Ä µB� Å Â�Ãt¶®¹V. � ¹#)A¹#��¶®ÆtÇrµW]�Â�ÃGÃG¹�·%¹�Ã5�;�}µ¸Ç
ÆGÃG¹�¶G&�Ç Å �»µB� Å Â�ÃNI5�GÇ Â��"Â3Ä%&�¹L¹�Ã A �BYOi<�}µ¸Ç �C. µ¸Ã}µ*03µ¸Ã � 8�3$# I3ÃG¹��"Â�ÆGÇ Çrµ¸Å �8�}µ�Ä89#� Ç ¹�µ���Ã�&�¹�I5�^¹<:3ÆGÅZ�"Â�ÆGÇ Çrµ¸Å �8�"¹�ÆG�%X 9#� Ç ¹
�"¹�Ç ·%¹#�%� Ç ¹hÆGÃG¹bµ¸·$&/. Å Â�ÇrµB� Å Â�Ã�¶®Æ S . � Çrµ*0�¹�Å Ã?��¹�ÇrÄI¹�2
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(schéma)

EGG
(signal réel)

DEGG

(signal réel)

ODG

(schéma)

temps temps

1 32 4 65 3 4 5 612
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sélection de 4 périodes
sur le signal DEGG

décomposition : partie négative (pics d’ouverture)
et partie positive (pics de fermeture)

critère voisé / non voisé
(seuil à 0.5)

détection du premier maximum

intercorrélation entre So et Sf

autocorrélation sur Sf

détection du premier maximum

nombre de pics
(seuil à 0.7)

nombre de pics
(seuil à 0.5)

0

0.5

1

0

0.5

1

mesure de Oq

mesure de f0

Sf

So

Oq f0

f0 = 0
Oq = 0

npic npic
ouverture fermeture
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initialisation de l'algorithme

DONNEES :

incrémentation du
nombre d'inversionssi

++ - ou - ++

ARRET DU TEST :

nombre d'inversions> limite

Param = Param - pas

code du chanteur
voyelle
paramètres de source glottique
(f0, Av, Oq, αm) (stimulus S)

Oq (ou αm) initial (stimulus V)
pas initial, pas limite
nombre maximal d'inversions

présentation de 3 sons
S standard / V variable
(S,S,V) | (S,V,S) | (V,S,S)

sélection d'unson par le sujet

présentation de 3 sons
S standard / V variable
(S,S,V) | (S,V,S) | (V,S,S)

sélection d'unson par le sujet
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