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 ��< ; [��MN"� 12 ��x~ )�( �
�+-"�> +�3"� �n9 1; �; l&F�
 l� ,��M��' �J���> qNJ ���# ;��x~ 12 +y�/ �c�# /+-� )*+-"�� ,��+c\

                                                 
jk l  s�#��� ]XF� �q'�{mko| ]?d >�� ]XF�% , {myy p s/7X��� ]X�F�% , z�z 4  ��F$%

 "�u$}� ;$}� 5+�k� ,k|�7����� ��2 ,O%��� S��0 >)  :"Qa% N
 �� ��2 G ���$% :�m��M

���P��O��Nl   �	
���
 ������ mR��Q���l�����  �m���X��W��V��U��T�
�Yl ����� � m[��Z��l �Vq�� " �7���
� "\���� O���� ��� kmy� 4  �/�$ (��/��� Q*2%

 E$�8 G ��� ��2 �0% >
 @3��� ��%� g�73�  �$ �'A ;-�#~�% &7��% �Vq�� M�2%� 6

 g�73� B�$% ,�Vq�� �2% ��% , �)�*�� ����X) : ���% ������ ������ ;bCb ��/�) >
 @3��� Q*)

 ,;�bC?�� ���7~� G �dW�) (��/�� ¡F� ��<� ,-�#~� �2% ��% ,�¢%�^ g�73� B�$% ,&7�� �2%
 EX#��% :;3
q�� s� ,;3u7�� g3X$% ,T��7�� �2% ��P% ,EF��� ;���*^ �2% ��% ,;3
q�� 4 ��q'�

 �$��u��% �$�9u��kymoz|n4  
jo l  /*V3u�� [�� /�
 >�.knmyk4  
j{ l  s������ �*9!kmo{o – ;
�£ G ��F�� SC! QZ� -�� − 	2� J$/� �ok �*9�!% , 

 	
X)–;
R�� SC! QZ� -��  44− 	2� J$/� �zn4  
jz l  ]?d >�� ]XF� �q'�zmz{n �$��u��% �$�9u��% , kymoz|n4  
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 �_�_N"� X�(��<� =�M; L"(IQH $ ^8�"� =�# `'���� L.� 
 )�aJ ��<�
o� 1aV t5;� =~�+3" ;dM-"�� )��M"�� 0+>5��� )*+-"� 6c3�# ,=�# A�!�DIRH$ 

 ,�GM#�@"�� �uG�+3"� ;[��MNG"� 
 q�G� ?�G"� )*+G-"� )`D K� 6]; 5-"
 �nNG"� 1�� )/ �Q�" ;�j +2/� ,��N¨� =\� q; +�3"� �n9 �
�+-> (�D/�
 ^Gp/ ��G" ,0+>5GJ� =G�"F �l�GZo�� )*+G-"� �
�+G-> +��"� �� 6];<� ��(�N-2�


lMI"�− l�  �Q'+-"� A�-�− �
�+-> oF �n9 o =&/ q; ISH $ �G�²< oF §�7 �G2�
 [�NG&�� K� dG\�/ ��G" ,�Gc�# +Ga3�"�� =GJ��* +>5GJ� )*+G-"� �
�+. HF �l�Zo�

=&`GD UG; ="�-> �nN"� 
 )*+-"� HF �l�Zo�� :m��¬���«��ª��©

±��°��¯��®l��+;<�  :�e{ $  �G��� 0�G� 1G; 5G / t�2�� A�. :" 
 �nN"� 
 L"U& ��/ q; 4�@"� ^p/" ITH  $ 

 �h 1-��� 6�a�� ����"� kI\ �"U@�� 0�j �nN"� 
 �
�+-"� L&�� ���
 A�-# ,�2�2�� 
 t5-�� ��F¤ : � ����� �	
 ,�� ��
�� ������ ����� ���

���� ������
 !��" #$%�� � ����� �	
 ,#$%��& ��'()�
 !��" �!����� �	
 ,
*(" ������
 !��" ���+� � ����� ¥ ����� 
�¤�$" ¥ )�a2¤*(" ¥IUH $ �@I2�

6��+./ : 1> �+8; X�5�� +8; 1>� X�5� �"o5> )*+-M" �]3� 6�+y�/ ?/
 �
�+. 6c@��/ 0�@I2 k�.� ,��J�� �8MZIVH $ H�<�# ,��@I8M" k8�¡ �3M"��

� �3�� �> ^p ?�"� �� /+.<� A�-� )/ ��n�"� )�-JF$ 

                                                 
jk l  s������� �*9! �q'�kmo�� –F�� G ST������ -���  	
X�) �*9�!% , ���km{{� – -��� 

 B�7~� B��% ,��<�� G ST�����kmokz �$��u��% �$�9u��% , kymoz|n4  
jo l  sNa >�. Q*VXu�� �q'�omk�� 	*��� >�. B�7~� B��% , kmok�4  
j{ l  ����8���� ]X��F�kmko{ p�<���
� "\������ O������ ���q'�% , ym{o >���. "\������ O������% , 

 ��7��{mokr4  
jz l  ;)�/2 >�. ��#~� �q'�km{{r ;*3*� >�. x%�uF�� ��3�% , oomony4  
jy l  �9*9��! G 	
X��) ���a�I�kmz�y –;��)�)��� E���� >��) -���� − 	��2� J$/��� ��{ �� >��
 

 s��<'A� B�7X)4 
j� l  s���
� �*��F~� S�2�) �q'�{mk�{4  
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 +8; 1>� 1;�− lc@; K� £� −A�.  : )�"�<� )�+\�c�� t5. ��
 �QNI"�− 
�Q-> ^��2 −  K� A�Z� t5-2 kQ. − F −  -�� .�" ����� ���

��/�� ���0�� ���1 #2�34 5� =_�_9 
 ?��fQ"� 0��� ,IQH $ 
 �Q@"� )/ =2�. tnZF �N. 
 �8MZ 1> �+8; 1;�− F −A�.  

6h¤:��/�� ���0�� ����6�1 ���4� �7�6(
 �89�� :;4 �7	
¥ A�. ,
�+8;: ¢�25-# )�Q�+"� 12 �-MJ/ L@� �� �@2 �&*+. +y�/ 5�/ 1a� 6M# ��+]@#

?��fQ"� 0��� ,�@Z ^QZ �/ LZ 1>� �&/� 6³5�/ �> 

IRH$ 
 ?�5¨� 5�IZ ±/ 1;�− =@; K� £� −A�.  : K� A�Z� A�.F : 

¤�� �7< ������ #���=�& ���4�1 ���4� ����6(
 #>8> ��� ?6M�2 0���ISH@ 
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H�IJ K� A�.: m��jh��g��f��e� �d� � cb��a� � � �̀ �_� � �̂
��}|�� �{��z� �y��xw�� � �v��u��t���s��rq��p��o��n�m��l��k
���o��n��m���l��k����j�����i��h��g��fe��d��c��b��a��� �̀�_��~

�t��sr��q��p��z��y��x��w��vu�l k2U��:�e$  
 �->��"� ���� 
 �c@; X�5�� t5-J$ 
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H�IJ K� A�. :m±��°�� �̄ �®� �¬�� �«��ª� �©l 
��+;<� :�e{ @ 

 ���� 0���− �u�/ − �Q�+. �c@; X�5�� t5-J   $ �l�"� 
 k9/ ���
 
�+.�� A�9/ 12 5I� ?�"�ITH$ 

                                                 
jk l  s������ �*9!kmoz� – K�~�% /�7�� ;)�)L -�� –J$/�  	2� ��r4  
jo l  s������ �*9!zmky�z – �uF�� /Vi >) -�� – 	2� J$/� zryk4  
j{ l  	
X) �*9!kmz�z – ;)�)��� E�� >) -�� – 	2� J$/� ��o4  
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   K� 5 / =�"F LM9�J �2 ­¨/� ,X_Q"� ��� 
 =�"F �@-#� �2 q; k\� U;

 ��"��"� w�-@"� 
 �s��& 12 : 
−   0�@I2 iMCN2 )*+-"� 
�+.F )/ : =�M; /+-� )/ q; 0��8MJ ´��"� k8� )/

�c�M; 0U���# ;�c2�-�" ;=J
�+. ^8��" ;)*+-"� $ )*+-"� 
 
�+.�� �3M"�
�� �I> 
 =I2 §��J [�#(�+2�3" �(��"� ��� 
 ��+c�/� ,¢�I : 6M;�

 4�(�� $ �
�+-"�� �5N2 )*+-"��− ^8�� HF� ��c]"� HF �cM9/ (�I� ��"� 
− H�IJ K� ���� q; lM; ="lI�Z� dM~� ,�&���/ �
�+-"� �@I8> «`� � $ 

−  H�<� ;)*+-"� �+-� ���s� zs��� �n� q; 
�+.�� [��* LN& : ��n�"�
2)*+-"� 
 
�+.�� k9/ ��� ,E+I"�� �l�"� AnB 1 $��&�y"��   : =8�MIJ

�8a��� ���a"� =>n' $�y"�y"�� : 6c��>+J� �nC"� ���UJ$ 
−   =-�-_�> )��+2 =�"�Z� 
�(/ 
 )*+-"� �+-2 ���& )/ q; )*+-"� ­&

 ��&�>+"� �39 �� ,�I2�\ �3N" $ 
−  HF ^\�� �cM9/� ,nJ �5N2 ��n�"� ,k8��� [lMa"�� ��+�� ^Q�J 

�
�+-"� 12 6;/ ��� ,�uI> �cuI> ��QJF� $ )�( )*+-"� 
 �hlI�Z� dM~�
 �xy� )�I2� �~n> 12 =�@8uJ �� ;�
�+-"� $ 

− ��µ HF �c3�@NJ 1a8�� ,�;�@2 )*+-"� 
 ��n�"� [��* [�;���2 [
�\ 
 ���&/ :A�<� :3& 6�]; �>� )*+-"� ��n�> 0�& ^8����� ¶��M" �cI $ ¢�y"�� :

��>�"�� 6�MI�"�� ��;5"� ks�Z� 12 ���s� �M�Z� ��n�"� )/ q; A( $
 X"�y"�� : )�8�-� 6�/ 
 ­fM�� )*+-"� ��nJ 
 �@2v�� �c@2 )/ �>


��Z 5� q; 0(�5�� =#�+� $^>�+"�� : q�� �25@; �@2v�� A�� )/ �>
� +>5�"� �� )*+-"� 6c�M;�h ��u¨�� ���¨�� =J�� $ %2�¨�� : )/ �>
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�Uc�Zo�� ��Qa�Zo�� E�+;�� �� )*+-"� 6c�M; q�� �25@; ��3a"� A��
 d��a�"��$ 

−   �39 ��� ,)*+-"� YnB`> rMf�"� �@IJ =J�nJ r� )*+-"� ��nJ )/
 )/ 5>o� ,=���& � ��� ,��-�#o� 5D/ )*+-"� �+-2 �c�"F +-�3� ,�I2�\

+� �c�M; 0��2nJ ± $ 
−  "� 12 ^���2 ��&l� 
 �
�+-"� [��* [
�\ ,�xy� [oo( �h� ,)*+-

��+c�/ : ��j 4�@"� H�/� ,1��� %&�� �'���" �(��' )*+-"� �
�+. )/
 =J�nJ q; +>�y�� b"��� ,)*+-"� �+-2 �� +�<� $ L"(�− �u�/ − q;  

=>n' 
 )*+-"� �+-2 ±+� )/ ��\� %&<�� =8�]IJ� )*+-"� �Q¡ 
���u�-8> k8I"�� �c8c#� =J��* +>5J� ,=;lZ� =J�nJ 5@; ���¨�� $

 )/� ,=> �(�D��� =3��J� =s�+.F� )*+-"� 6MIJ ku# q; b"�� L"(�
�c#���� �� =�-MJ� )*+-"� �-MJ �-�+' 
 k9<� $ 
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A− �/���� ��() � ���B=�:n� ,H�<� �IQC"� ,�'���"� 1 +"� 5Q; 1�5"� A
R{RO+a3"� ��( ,G�−)�@Q" $ 

D− �/��(� #EF%�� G�4H�:( r�-� , ¢�5"� �+8; ±< $ ,)�G_' 18�c�� 5Q;
 ,H�<� �IQC"�R{eT ���@�� �Q�a2 ,G�−�2+a�� �a2 $ 

I− �/���� ���4�:5G8¡ rG�-� ,±+GI"� 1G>� K� 5GQ; 1G> 5G8¡ +Ga> ±< 5GQ; 
 �@"�� �;�QCM" +a3"� ��( ,�C; �(�-"�−)�@Q" $ 

J− �/�KK��� ��KK�4�: 5GG8¡ rGG�-� ,+GGa> ±/ ��NGG�� ?m�+GG"� �GG; 1GG> 5GG <
 ,?��_8. Y(�N"�R{e| ±+I"� ���"� 
���F ��( ,G�−[�x> $ 

L− �/���� ���4�: �G@!"� 5GQ; rG�-� ,K� 5GQ; ±/ �I#��G"� %��(F 1> 58_�
, r"�¨� 5Q;R{ee� ��8MI"� d�a"� ��( ,G−[�x> $ 

M− N��KK�� ��KK() !�KK64<: �GG#+I�� ��( ,5GG2�� ±/ ¶�UGG!"� 5GG8¡ 1GG> 5GG8_�− 
[�x>$ 

O−  �/�K��� #(P Q8R�:( rG�-� ,?+G\�� ��G�� 1G> 5G8¡ +Ga> ±<$ 5GQ;
���G-"� ��G�3"� 5GQ; 1G> U�UI"� , ,H�<� �GIQC"�R{eT��5G"� �GQ�a2 ,GG�− 

���Q@"� �@�5��$ 
S− H�T��7: ,w���G&�<� �(�G-"� 5GQ; rG�-� ,?��G@"� �ª 1G> �G�� t�G2·"

,�y"�y"� �IQC"�R{Re¸5h� ��( ,G�−E��+"� $ 
U− ������ �/���� ���V� -< �6(%�� W�E�� X�YT<: 5G8¡ 1G> 5G8¡ (�I�G"� ±<

 ±+I"� ���"� 
���F ��( ,?(lI"�−[�x> $ 
AZ− #&�[9�� #
�E� � #&�\�� �"� :<� 1>o 1G> �G; 1�G�� ±/ 1�5G"� UG; xG�

?�U�� 58¡, ,H�<� �IQC"� ,�_�D )�2`2 r�-� R{RT �G#+I�� ��( , GG�
–[�x>  $  
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AA−�/����KK& �/�KK��� ]�^KK�< � ��KK6F�� !��KK_�: ��GG�f�� 1GG> 5GG8¡ �GG2<� 5GG8_�
 ,[�GZ��5"�� ��G_Q"� dG�a2 rG�-� ,�C�-@�G"� �@a��R{R| ��( ,GG�

�@"�� �;�QCM" +a3"�−[�x> $ 
AD−��`6a�� �b�9� N� ��2�(�� #>�c<: 5Q; ±/ �;�U"� ���/ +a> ±/ 1> 58_�

 ,�GG�&�y"� �GGIQC"� ,�GG-3"� 5GG2�� 5GG8¡ rGG�-� ,K�R	S| �GG#+I�� ��( ,GGG�− 
[�x>$ 

AI−W�1�
�� T�d�1 W�V$
�� T����: 1G> +G8; 1G> K� 5GQ; xG¨� ±/ 1�5G"� ¹�@"
��u�Q"� �I#��"� ?m�x�"� 58¡ +a3"� ��( ,?−[�x> $ 

AJ−�b��2�� eb��&: �G;�U"� ��G�/ +a> ±/ 1> 58_� ±/ t��G� rG�-� ,K� 5GQ;
 ,H�<� �IQC"� ,)�+B*� �C; U�UI"� 5Q;R{RO �3CNG2 ��UG& �GQ�a2 ,G�

 m�Q"�−�2+a�� �a2 $ 
AL−�/���� ��() � ���f��: ,K� 5GQ; ±/ ºG��U"� K� 5GQ; 1> �(�j 1> 58_�

�-� ,6���+>F ku3"� �>/ 58¡ rR	SR �#+I�� ��( ,G�−[�x> $ 
AM−��� ����g N� h1�E�� i�B�h��: r�-� ,?5�>U"� �@���� »J+2 58_�

���5h� ��( ,�--_�� 12 �;�8�$ 
AO− �T�$j� #$��j� k�T�B: 5G8¡ �G; rG�-� ,?¦GQ"� ?x8@"� �QD 1> +8; 5�m ±<

��> 1�5"� 5IZ �Z��� A5&( ,)R{R} ��8MI"� d�a"� ��( ,G�−[�x> $ 
AS−�/�KK��� #KK(P ��X/ � ��KK6F
��: ,?��GG@"� 1�5GG"� �ª 1GG> �GG�� �GG�+�m ±<

 ,H�<� �IQC"�R{e	 ^�m��M" �2�I"� �"���"� , G�−r�2( $ 
AU−�/�KK��� ���KK)< � ��KK6F
��: K� 5GGQ; 1GG> ��GG�� 1GG> K� 5GGQ; 
�GG-Q"� ±<

� 58¡ �; r�-� ,?�aI"�0��ª� �QM�� ±�Q"� ���; ,?���Q"$ 
DZ−�/���� l��c m%2B � ��6F
��: ,?¦G�� 6s�h� 58¡ 1> 5 / 1�5"� ��c�"

 ,H�<� �GGIQC"� ,?�M>�5GG"� ��GG&/ �GG_�# rGG�-�R{R� �>�_NGG"� ��( ,GGG�
 �C@C> ���M"−¦2 $ 
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DA−W�V$
�� ��(E� W6�%
��:QC"� ,�GQMa"� �'�G&+!"� 58¡ 1> 5 / 1> 58_� �GI
  �I>�+"�R{e	 ±+I"� ���a"� ��( ,G�−)�@Q" $ 

DD−n6[j� �[F�� m%2B: rG�-� ,¼G"5&<� )��� ±`> xc�"� zZ�� 1> 58_�
 ,H�<� �GIQC"� ,1�+GB*� (�G\��� 5GQ; 5G / A(�; ´��"�R{�� ��( ,GG�

 ��8MI"� d�a"�–)�@Q" −[�x> $ 
DI−���$
��1 ���[
�� m%2B:��D�; 1> +��C"� 58_� ,RST{ ���&��"� ��5"� ,t

�@M"$ 
DJ−��(E�� �[& o'%j� p�$��'%�� m%2B: XG�M"� ±/ 5G / 1G> 5G8¡ 1> ¦@"

( r�-� ,?5@.+8�"�$ +a3"� ��( ,�\+C2 (�8¡−[�x>$ 
DL−�6KqE�� �/�K��� m%2B: ,
�5G3"� ±/ �-�G25"� xGy� 1G> +G8; 1G> k�;lGZ�

R{eR +a3"� ��( ,G�−[�x> $ 
DM−�K��� m%2B�/ �6KqE��: ±/ 1G>� ?m�+G"� %G��(F 1G> 5G8¡ 1G> 1 +G"� 5GQI"

 ��¦I"� �Q�a�� ,6J��−�5�9 $ 
DO−�/���� m%2B: rG�-� ,¢�I8�G"� ��Q�� 5Q; 1> 58¡ 1> ��N@2 +3]�� ±<

 ,H�<� �IQC"� ,6�@~ 1> 4�Q; 1> 6�@~ � 6���+>F 1> ���R{RT ��( ,GG�
 1'�"�−E��+"� $ 

DS−mF��� m%2
��l6\�� r6B�2� 1� : ?m�+"� �8�8�"� +8; 1> 58¡ 1�5"� +f3"
 ,H�<� �IQC"� ,�I#��"�R{�R ��8MI"� d�a"� ��( ,G�−[�x> $ 

DU−���s m%2B: 5GQ; rG�-� ,®�G��� ±/ �I>�G�"� �G2�Uf�� �G\ 1> 5����
 ��8MI"� [����@�� ,«���"� 58¡ +��C"� 1 +"�−[�x> $ 

IZ−K" N& WB��� m%2B�*6(: ?(m<� x�G> 1G> )l�MGZ 1G> kGJ�-2 1�G�� ±<
 ,H�<� �GIQC"� ,5G�+# 5G / r�-� ,�fMQ"� 
o�"�>R{�{ dG�a"� ��( ,GG�

 ��8MI"�−)�@Q" −[�x> $ 
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IA−Wbt��� u6v(B � Wb�1H� �6�w: (lG; rG�-� ,¢n.�GQ"� dG�C"� 1> 58_�
 ,H�<� �GIQC"� ,�5�� 5 / 1�5"�R{e} ��GZv2  ,GG� �G�#�-y"� dG�a"�− 

)�@Q"$ 
ID−#\(�� l�3x: E�G; 5G8¡ rG�-� ,?+G�m<� 5G / 1G> 5G8¡ ��NG@2 ±<

 ,H�<� �IQC"� ,d;+2�eeR±+I"� ���"� 
���F ��( ,t−[�x> $ 
II−��$j� �8� m%2B � NP��� ������ m%6B: ,?5I�G"� ¹�G& 1> 1 +"� 5QI"

 ,�G8�y; 1G> i"�9 1> 58¡ ´��"� r�-�R{�R �"�GZ+"� ��GZv2 ,GG�− 
[�x>$ 

IJ−�/�KK��� p/ WKK�1�B NKK) ��KK6F�� e��KKg: 5GG"�B 1GG> 5GG�U� 1GG> +GG�+\ 1GG> 5GG8_�
 ,+3I\ ±/ ?�C"�R{e| +a3"� ��( ,G�−[�x> $ 

IL−p3KK�y�� N$KK" r6[9KK�� e��KKz�: ��GG�; 1GG> 5GG8_� ±/ ?�GG2�"� ��GG�;
+GI"� ���G"� 
�G��F ��( ,1�+GB*� +��GD 5G8¡ 5G / rG�-� ,�8M�"� ±− 

[�x>$ 
IM−r6[9�� e��z�: k�;lZF 1> 58_� ±/ rG�-� ,�G3I�� ?��GfQ"� K� 5GQ;

( $ ,�y"�y"� �IQC"� ,�!Q"� d�( �3CN2R{e}xGy� 1G>� ��( ,GG� , �G2l�"�− 
[�x>$ 

IO−{(^K
1 �K(E�� ��K6& e��Kg: ,?+G8@"� �G"� 5GQ; 1G> zGGZ��"R	ST ��( ,GGG�
 ��8MI"� d�a"�−[�x> $ 

IS−�4H e��z��/���� ��: ��( ,�GQ'+-"� ?��N&<� 5 / 1> 58¡ K� 5Q; ±<
 dI�"�−�+��-"� $ 

IU−X�KFE�� |�E
� }(R: ?��GfQ"� K� 5GQ; ±/ k�;lGZF 1G> 6���+G>F 1G> 5G8_�
( r�-� ,�3I�� $ ,�x8; 1 +"� 5Q;R	ST ��(�I�G"� ���I�� ��( ,G�− 

E��+"�$ 
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JZ−T�0$j� T���:Ala"� 1> 1 +"� 5QI" ,�'���G"� 1�5"� An\ RSS	 ��( ,GG�
 +a3"�−[�x> $ 

JA−~�KK0j� eF%KK��1 �6KKqE�� �/�KK��� m%KK2B � ~�KKEj� ]1T: ��cGGD kuGG3"� ±<
±+I"� ���"� 
���F ��( ,?(�5!Q"� ½�"<� (�8¡ 5��"� 1�5"�−[�x>$ 

JD− ��KK
��� NKK� Wbt�KK��& !�KK64H�1 :��KK�H� ]�1T� �KK) �8KK��� � ]1�KK��
#$%��1: 5IGZ 1G> ��G�/ 1G> +Ga> ±/ 1G> 5G8¡ 1�5G"� %8D K� 5Q; ±<

 ,�-�25"� �;�U"�R	S| ��8MI"� d�a"� ��( ,G�−[�x> $ 
JI−m%2
�� �() � m%j� X��: �GIQC"� ,?m�G�� 5G8¡ 1G> �G; 1G> 1 +"� 5QI"

 ,�y"�y"�R{e{ �2nZ�� d�a�� ,G�−[�x> $ 
JJ−X�FE�� mR p�� � X�Ej� X��: ±< , �;�U"� ���/ +a> ±/ 1> 58¡ K� 5Q;

  ,�G; �GI>�+"� �GIQC"� ,w���G&�<� �(�G-"� 5Q;� w���&�<� d�ID r�-�
R{e} �"�Z+"� ��Zv2 ,G�− ��2nZ�� ��@�� �Q�a2 − [�x> −L��a"� $ 

JL−#[6[9�� ��X�4H� #(%(": ,�G�&�y"� �GIQC"� ,¢�GQ"<� 1�5G"� ¹�G& 58_�
R	SS�� d�a�� ,G��2nZ$ 

JM−{g�� N&� N$": 5GQ; (�v# 58¡ r�-� ,�@��U-"� K� 5Q; ±/ 5�U� 1> 58_�
 +a3"� ��( ,�.�Q"�−[�x> $ 

JO−N�X�KK�j� ���KK$�1 !��KK��� N$KK" : 5GGQ; 1GG> UGG�UI"� 5GGQ; 5GG��� ±/ ����5GGM"
?��-"� ���3"� , ,H�<� �IQC"�R{R{ ��5"� �Q�a2 ,G�−���@�� �@�5�� $ 

JS−f��� N$%���: d�IGD 1G> 5G < ±/( rG�-� ,�s��G@"� 1 +G"� 5GQ;$ 5GQ;
?��5@Q"� )l�MZ ��3!"� , ,H�<� �GIQC"� ,1�G� ?�PG� 5�ZR{RR ,GG�

 ��8MI"� d�a"� ��(−[�x> $ 
JU−lKK6�y��1 lKK6cy�� r6[KK�: 5GGQ; 1GG> 6�GG]I"� 5GGQ; 1�5GG"� �GG�m �#�GG_M"

 d�a�� ,¢�Q"<� 1�5"� ¹�& 58¡ r�-� ,?��@�� ?�-"��2nZ��$ 
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LZ−m\9K�� e��z� r6[�: ,H�<� �GIQC"� ,¢�GQ"<� 1�5G"� ¹�G@"R	TT ,GG�
�2nZ�� d�a��$ 

LA−p1�$�� ]�& �(%� r6[�: ,?��G@"� ?+G2 1> �ª 1> ��� ��+�m ±<
 ,��&�y"� �IQC"�R	S� ±+I"� ���"� 
���F ��( ,G�−[�x> $ 

LD−�(%� r6[�:"� ®���� 1> 6M�2 ���� ±< r�-� ,?��>���@"� ?x�-
 ±+I"� ���"� 
���F ��( ,�.�Q"� 5Q; (�v# 58¡−[�x> $ 

LI−�f��� :��F`��: ,?+G�U"� ?¦GQ"� K� 5GQ; ±/ ^G�@2 1G> 5IZ 1> 58_�
 �(�9 ��(−[�x> $ 

LJ−#K��F$�� ��X�4H� � �XT���� W(E��: ?5Gc2 1G> 5G / 1G> +G8; 1G> �GI" ±/
�@C.��5"� 1���(�5G!Q"� ( rG�-� ,? $ ,�3M�G"� K� 1G�m 1 +G"� ¾�G3¡

 ,H�<� �IQC"�R{e| �Q�' ��( ,G�−E��+"� $ 
LL−pT�vF�� r6[� ]� pT���� ��'): ,�G@�I"� 5G / 1G> (�G8¡ 1�5G"� �5Q"

 ±+I"� ���"� 
���F ��(−[�x> $ 
LM−����� l��c: ,)l�MGZ ±/ ���GQ"� ±�GC¨� 6���+G>F 1G> 5G8¡ 1G> 5G <

; r�-� ,?��>UI"� 6���+>F 6�+a"� 5QR{e� ¸+G-"� t/ �GI2�\ ,G�− �Ga2 
�2+a��$ 

LO−�/�KK��� �KK���� � ��KK6F�� r
KK
 : �\�GG@-"� 1�GG� 1GG> r�5GG9 dGG�C"� ±<
 ,?��N&<� 6���+>F K� 5Q; r�-� ,?��fQ"�R{R���¦GI"� �Q�a�� ,G�− 

 �5�9−[�x> $ 
LS−� #��T���1 #��1��� �$
 �& e��z� ������ r

m%2
�� �() N: �G; 1> 58_�

 +a3"� ��( ,¢����"� 58¡ 1>− [�x> $ 
LU−�6�j� �/���� ���)< � ���2�� : ����5"� r�-� ,¢��8h� UI"� ±/ 1> ���

 ,H�<� �GIQC"� ,+G8�© �G; (�v# ����5"�� ,+8@"� 1�� �8c#R{RR ,GG�
�#�-y"� ��(− ���5"� −+C.  $ 
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MZ−����� � #EF%�� ��
�:�!: 5G��� 1G> 4�GQI"� 1G> �Z�2 1> 5 / +a> ±<
 ,�G�&�y"� �IQC"� ,z�� �.�D r�-� ,?(�5!Q"�R{ee ���GI�� ��( ,GG�− 

¦2$ 
MA−�E�� ��
�: ���"� 
���F ��( ,?5���+3"� 5 / 1> k�M¨� 1 +"� 5Q; ±<

 ±+I"�$ 
MD−W�1�
�� ��g1 � W�1��H� ��6)1 W�V$
�� }b��4 N) G�a���:< 6Z�-"� ±

 ��( ,?5GGc�� Y�m+G"� 5GQ; rG�-� ,�2m���GG¨� ?�G©U"� +G8; 1G> (�G8¡
 ±+I"� ���"� 
���F−[�x> $ 

MI− ��6F��1 �a���� �F(E0�� m%2B:? 6���+G>F 1G> 5G8¡ 1G> 5 / Y�_ZF ±<
 r�.5GJ� �GI\�+2 ,��GD�; 1G> 58¡ ±/ t�2�� r�-� ,?��>���@"� �QMIy"�

?5;��GG"� xGG]& 7��GGZ<� ,H�<� �GGIQC"� ,R{�� ���GG"� 
�GG��F ��( ,GGG�
 ±+I"�−[�x> −)�@Q" $ 

MJ−��E�� ��%�: ,H�<� �GIQC"� ,?¦�� �-�+#<� ��]@2 1> t+a2 1> 58_�
 �(�9 ��(−[�x> $ 

ML−��K���� �F) N& �'� k6a�� :�2���− X�KEj� X�� �K
�1 m%K2
�� �%K� ,
i"�9� ,�2�+"� 5�m 1> U�UI"� 5Q; r�-� ´��"� ��QZ/ ,1��� 58¡ 1> 

 E��+"� ^>�C2 ,����"� 5Q; 1> 58¡$ 
MM−#6'6B N&� �1�

 ��'s : ,¢�+G�� �G�8�J 1G> 6�GM�� 5GQ; 5G / 4�QI"� ±<

 ���I�� �Q�a2 ,58¡ =@>� �5;��2� ,6Z�. 1> 58¡ 1>� 1 +"� 5Q; r�-�
– w�>+"� −�+!�� $ 

MO−���� 7��Y ��g1 �6FB � l%
[j���$) ]�^�=�1 :�!�: )lyG; i�G3"� ±<
 ,H�<� �GGIQC"� ,�GGC; �(�GG-"� 5GGQ; 5GG8¡ rGG�-� ,�GG@\ 1GG>R{RS ��( ,GGG�

��8MI"� d�a"�$ 
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MS−V�VE�� ��
��� m%2B � V6g��� T�[j�: 1G> dG"�~ 1G> rG�� 5Q; 58¡ ±<
 ,H�<� �GGIQC"� ,5GG8¡ 
��GG"� 5GGQ; tn�GG"� 5GGQ; rGG�-� ,¼GG"5&<� �GG�C;

R{R	( ,G� ��8MI"� d�a"� ��−)�@Q" $ 
MU− �E
%� ���<1 �FE� ���< |��$� �& ����%�� iT���: 1> 58¡ K� 5Q; ±< 

 ,�G-3"� 5G2�� 5G8¡ rG�-� ,6�G-"� 1>�G> ��+GI�� �G;�U"� ��G�/ +a> ±/
 ,��&�y"� �IQC"�R	S	 ±+I"� ���a"� ��( ,G�−[�x> $ 

OZ−W�1�
�� }b��41 W�V$
�� �T���:�"� ±< (�G8¡ 1G> 5G / 1G> K� 5GQ; [��
 ,H�<� �GGIQC"� ,?��5GG> zGGZ�� rGG�-� ,�3�GG@"�R{RS 6GGMa"� ��( ,GGG�

 d�C"�−[�x> $ 
OA−r6&�9j� ���a� ]� r6B�2j� �����: rG�-� ,?��G-"� 5G8¡ )�CMZ 1> �I"

 ,H�<� �GGIQC"� , ¢�GG��; A�GGpR{�� �GG�8MI"� dGG�a"� ��( ,GGG�−)�GG@Q" − 
[�x>$ 

OD−�T�
%KKKj��[6[9KKK�� �KKK) : K� 5GGGQ; 1GGG> 5GGG8_� ±/ 6��GGG�� K� 5GGGQ;
 ,H�<� �GIQC"� ,�GC; �(�G-"� 5Q; �3CN2 r�-� ,?��>���@"�R{RR ,GG�

 ��8MI"� d�a"� ��(−[�x> $ 
OI−�KKK��6`�� X1�X 5� �$%KKK�: ?¦GGGQ"� ½��GGG3"� (��( ±/ (��( 1GGG> )l�M�GGG"

 �#+I�� ��( ,¼"��C"�−[�x> $ 
OJ−P� ���=� �$%�WF$4 N& �: ��GZv2 ,¢�Q��G"� kGQ@� 1> 5 / K� 5Q; ±< 

 �Q'+.−¦2 $ 
OL−�KE
��(� mKF��� ]�K�� lK��c � mK$j� ]�F9j�: �G; 1G> 5G8¡ 1G> 5G <

 ��8MI"� �Q�a�� ,�2��3"� ?+-��–[�x> $ 
OM−p�KK\F�� m%KK2
& T��aKKj� WKK�V$
�� .�KKE�: (�I�GG2 1GG> ��GG�� 5GG8¡ ±<

 r�-� ,?�!Q"� �#+I�� ��( ,bI"� 1 +"� 5Q; 5"�B−[�x> $ 
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OO−���KK��� �/�KK��� ~�KKE�: ,¢�>�NGG"� �GG; 5GG8¡ rGG�-� ,4�GG_@"� +GG3I\ ±<
 ,H�<� �IQC"�R{eS ¸+-"� t/ �I2�\ ,G�−�2+a�� �a2 $ 

OS−{KK&��)<1 �/�KK��� ~�KKE�: rGG�-� ,®�GG\U"� ?PGG"� 1GG> 6���+GG>F Y�_GGZF ±<
($ ¬�; ��( ,�QMD k�M�� 5Q;d�a"�$ 

OU−#\(�� �6���� ��E�: 5GQ; rG�-� ,�G�+�m 1G> 4��G# 1G> 5G / ���� ±<
k��� ��( ,H�<� �IQC"� ,)���� tn�"�−[�x> $ 

SZ−~�F6a�� WF$4 N& �P� ���=� {�
 � �$\j�: 1G> 5G / 1G> K� 5Q; 58¡ ±< 
 ,H�<� �IQC"� ,½5-�� �2�5.R{e| +a3"� ��( ,G�−[�x> $ 

SA−�/�KK��� lKK��c � :�X�KK2j�: kuGG3�� 1GG> 5GG8¡ 1GG> ��GG�� 6GGZ�-"� ±<
 �#+I�� ��( ,¢n�� 5�Z 58¡ r�-� ,d~�+"�−)�@Q" $ 

SD−T�%KK��1 :�KK��� lKK"�$B � TT�KK�� �KKq�: 1�GG�� ±/ 1�5GG"� )�GG�+> t�GG2·"
 ,��&�y"� �IQC"� ,�;�-Q"� +8; 1> 6���+>FR{R	������"� �Q�a�� ,G�− ,�a2 

"� ��( �2nZ�� ���a−�+��-"� $ 
SI−�>H�1 ����� l��c � #���$�� : ,?�UG�� 5G8¡ 1> §��Q�� [�(�I�"� ±<

 ,���GG@C"� 5GG8¡ (�GG8¡� ¸��UGG"� 5GG / +��GG' rGG�-�R	SS �GGQ�a�� , GGG�
 ��8MI"�−[�x>  

SJ−pT�vF�� r6[� ]� pT�F�� r

 #���� pT�%�� p��: 5 / ku3"� ±< 
I"� +�� 1> �; 1>�.�GQ"� 5GQ; (�v# 58¡ r�-� ,�I#��"� ¢n-� , dG¡

 ,d�C¨� 1�5"�R	}S �#+I�� ��( ,G� −[�x> $ 
SL−lK6`�� �(��� N� l69�� W&����: ±/ 1G> 5G8¡ 1�5G"� %8GD K� 5GQ; ±<

 ,E�; 1 +"� 5Q; 58¡ r�-� ,�-�25"� �;�U"� 5IZ 1> ���/ 1> +a>
 ,H�<� �IQC"�R{e|� ���a"� ��( ,G� ±+I"−[�x> $ 
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SM−V�VE�� ��
��� m%2B � V6g��� : r�-� ,?5���"� 5 / 1> �; 1��� ±<
 ,H�<� �GGIQC"� ,?(���( )�&5GG; )��3GG9R{R| 6GGM-"� ��( ,GGG� , ��5GG"�

 ��2��"�−r�2(  ,[�x> $ 
SO−�6�j� �/���� m%2B � n6"��� : rG�-� ,?5���"� 5 / 1> �; 1��� ±<

5 / 1> A(�; ,H�<� �IQC"� ,1�+B*� (�\��� 5Q; R{R| d�a"� ��( ,G�
 ��8MI"�−[�x> $ 

 
 
 
 
 
 
 
 
 
 
 
 

  
 


