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"��:	���� 8 ��/ � ± � 6�� �=�;	&$%� ��� �
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� $ 8 / ��� ± �	 �  �-,� � "��=� 	&$%��<�� $.� ���
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	 <&	76�� � � � !
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� � �=8#":�-,�&%(')'�*,+.-/*0$
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858:�," � �+	&���
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	�� � ± ��� > $."�� © 	&�,��¦ � ,� 8 "�$.� 8 ��¤�2,� � � � 	&� �-,� 3 ��� � � "�� > § � �53%"�� � �	��
� �0ª
�-2��=� 80�=��¤�2�	 �=� 8 ��� "�� > ��� 	&� 8-�-�#2 � �-	���� 80°@�=� 8 � � � �-	�6�� <��V°,>�2,�+�
�;�-,� 8:	&$%��<�� ��	 � 8-�-�
2 � �-	7��� 8 "�� > <�" �%©
��/)	&� >�	&�=� � � "?>�>�� � 8
8:	&�,� $.��>@� 80¦ ��� � "�2 8 � ± ���9> $."�� © 	 �,�5"�6���	A>�8 �-,� �=� >�2�� >@"�� � � ��/ � ,� 8-��¤�2,� � � �
�=� ���=� 8 � ���
"��-	���� "�� > � � � "�2 8-� 	7�=8 ,"�� >�<�� �+	A8+8 2 � � 	�� ���-<�� / "?8-�5°�� "?8#8:2�$.� ± ���9> $ "�� © 	&�,�;	A8 2 8 � >

�
�;� � � ���9> 	&���
� �=��� �,� � "��-	����%� ��	&���#� �98��-��=��2,��,��2,�5�-�	 858-� � �-	�����¦0��� � "�2 8-� "�<&< 	 $1��<�� $ � ���
"��:	���� 8 ��/

�-,� ± �
	��
� � "��
�#	�� � ± 	&<&< 2 8-� � ,�18-"�$ �+�=� ��� � 8-� ���#"��-	���� ��/��-,�;�=� $ � $ � � �=� > 8-� �5° �-,�;� � 8-�+��/5�-�	A8

8-� � �-	7��� ± 	&<&< / � � 2 8 ���(>�	�� � �=� ����$.� � ,��>�8 ��/ 	&$%��<�� $.� ���-	&�,�+��� �,� �="��-	���� � ,� �$© 8 ��� � 	�� ���-<��V¦
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A 	��- " ,"��9> ± "�� � ± �
	7�
� � "��
�
	�� �H°��-,� ��� �,� �="��-	7��� �
� 8 � 	A8 � � �
/ ���
$ � > 	 � �,"��="�< <�� < ± 	��  � ,� 8 �
���=�V¦ � /
" ��� �,� � "��-	���� �-�="�� � � � 2��98 °," �-�="�� ,"�� >�<�� �5�=� � ���9>�8��-,� 	&���
� �=��� �,� �="��-	����1� ��	&���
� �5	&� �-,� � � $.� $ ª
� � � � > 8-� � "�� > � �����-	&�@2,� 80¦ 3�� 6�� � "�<0"�� � �	��#� � �-2��=� 8 ���=��6�	A>@�;,"��9> ± "�� � ± �
	��
� � "��
�#	�� �980° 	&� � < 2 >�	&�,�
3 ��4 � ¬ � «H® "�� > �-,� 3���$ � ��< 	 � 8 ¬ � 2® ¦ ��� � "�2 8-� � ,� ��� �,� �="�� 	���� � ,� �%© 	 8 � � �
/ ���
$ � >%	&� �,"�� "�<&<�� <

± 	�� (�-,� 8-�
���=�V° � ,� �
���#"�< ��6�� �
,� "?> 2 8:	 �,�1�-�	 8�$ � �-,��> � � � 2��98+>�2��
	&�,�%�-,� ,"�� >�<&	&�,�%��/���� �,� � ª
"��-	7��� �-�="�� 80¦ A �	&<7� � ,�;�?2�$ � � � ��/���� �,� �="��-	7��� �-�="�� 8+>@� � � � >�8 ��� �-,�;���=��$.��� 	���� � ��<&	 � � "�� >

"�<&<7� � "�� 	����1�-�� � 8:,��<A>�°��-,� /7�=" � �-	7���.��/ 	&� 8 �-�
2 � �-	���� 8 � "�2 8:	 �,� ��� �,� �="�� 	���� �-�="�� 8 	A8��-����	 � "�<&<7� 8 $."�< <

"
',���
�1� � � ���=� 8��-����	 � "�<&<��� � ¦ �@��� ��/ "�<&< 	&� 8-�-�#2 � �-	���� 8 ¬ ��� ® $S¦

4+8:	&�,� " �=� $ � $ � � �=� > 8-� � 	&$%��<�� $.� ���
� > ± 	��- ± ���9> ª $ "�� © 	&�,��° �-,� �?2�$ � � � ��/�	&� 8-�-�#2 � �-	���� 8

�
� $ "�� © " ± ��� > 	A8 8:$ "�<&<;° ��� "�� $.�?8 � "@8 	&� >�	 � "��#� > " � ��6��V¦ �0,� ����<�� "?>�>�	�� 	����,"�<���6�� �
,� "?>

	A8 �-,�%	&� 8 �-�
2 � �-	���� 8-��¤�2,� � � � �#� ,"�� >�<�� �-,�%$ " � �	 �,�1�-� "�� "�� > �=� �-2��
��/7�=��$ 	��2¦ � ,� � �?8-�;��/

¨,� <A>�	&�,� " �-�="���>�	�� � �98 ± 	��- "�� � �	��#� � �-2��=� 80° � 2,� ± 	��-,��2,� � "��=� /�2�<5>@� 8:	�����° � "�� "�$ ��2���� �#� � � ���

� � � 	&� 8-�-�#2 � �-	���� 80°�"@8������� 8-���%� ��	 ���=8 ��2,� ¬ � ³H® ¦ � / ± � "?8
8:2�$ �5" ± � <&< ª >@� 8:	����,� >;� �="�� "�� � �	��
� � �-2��=�

"�<&<7� ± 	&�,�5/ "?8-� � �="�� 8�" "?8 ± �58:,��2�< > 	&/ �-,� �=� 	A8 ,"��9> ± "��=�58:2���� ���=� / �����-,� ± �
	��
� � "��#�
	�� �/$	°�� ,� � �@8-�

��/#¨,� <A>�	&�,� " �-�="�� 	 8+"�<A8 � 8:$."�<&<;° "?8 /A� ± "?8 � � 	&� 8-�-�#2 � �-	���� 8 "?8 8:2,����� 8-�
� > � � ������ 8-����¦ A 	��-

"������=�H²@	&$ "��
� <�� « � 	&� 8-�-�#2 � �-	���� 8 " � ��� � ��� $ �
� 	&$1��<7� $.� ��� ";��� �,� � "��-	����%�-�="��1"�� > " /��=��¤�2,� � � �
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��/ � ¦ �@��� ° �-,� �#���
"�<���6�� �
,� "?> ��/ " ,"�� > ± "��=�.8 2���� ���=�#� > ± �
	��
� � "��
�#	�� � � "�� � � � 8-� 	&$."��
� > "��

"������=�H²@	&$ "��
� <�� � ¦ « � °5" �,� ��<&	���	 � <7� "�$.��2����2¦ � � ��� � < 2 >@�(� ,"��;,"��9> ± "�� �(8:2���� ���=�%"�<&<�� ± 8 / ���

" 6�� �=� <�� ± ��6�� �
,� "@> ± �
	��
� � "��
�
	7� ��¦ ��2��=� ,� �
$.���=�V° ,"��9> ± "�� �(8:2���� ���=� /A���%$ "�	&���
"�	&��	&�,� �-,�

�=� $ � $ � � � � >18-� � " / ���5�0²�"�$1��<7�V°�"@8 ��� ��6�	A>@� > � �1� ,�;3���$ � ��<&	 � 8 ° ± �	 � (8:2���� ���=�=8 �,"���� $."�� © 	 �,�
	&� ,"��9> ± "��=�!$�	 8 2����,� � � 8
8 "��=� � � � "�2 8-���-,� � �?8-� ��/�$."�	&���#"�	&��	&�,� �-,� �=� $ � $ � � �=� >+8-� � 	&��/A���
$."��-	����

2 8:	&�,�%8-��/ � ± "�� ��	A8�"�< �=� "?>@� 8:$."�<&<;¦
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� ,�%$ �?8-� � ��$1$ ��� "������=��" � ��
� 	&$%��<�� $ � ���-	 �,�1�-,� ± �
	��
� � "��
�
	7� � ��� 8-�#� �%© ,"��9> ± "�� �V° 2 8 � >
	&� � ��$%$.� � � 	�"�<�¥ 	A8:� 8-��8 �
� $ 8 ¬ ��� ® ° 	A8%�
� 	&$%��<�� $.� ��� �-,� ��� �,� � "��-	���� �
� 8 �%	&��<&	&�,� ± 	��- � 6�� �=�

�,��� ª 	&��	7�-	�"�<&	PJ 	&�,�;� ��	&���#� � 8-�#���=�&"H � � 8-�
��� �!$	¦ ��� � "�2 8-�;�-,� 8-� 8-�#���=� 8 "��=�a¤�2�	7�
� /��=��¤�2,� ���8" ³ �,� � �
��/5"�<&< � � /A� �=� � � � 8 $	° �-�	A8+"������=��" �  �=��¤�2�	&�=� 8 � "��=� /72�< >@� 8:	���� 	&� ���9>@� � �#� $%	&��	&$%	 J � �-,� � �?8-� � � �

8-�
���=�V¦ ��2��=�-,� �#$.��� �V° � � � "�2 8-� 	&��<&	&�,� �
� 8-� 8 �0²@�,"�� >%�-,� � ��>@�+"��=��2�� > � 6�� �=� H � � 8-�
��� �V°?� � >�2 � 	&�,�
�-,� �=� 8:2�<��-	 �,� � ��>@� �0²?�,"�� 8:	���� 	A8�"��,��� ,� �5	&$%� ���=�#"���� � ��� 8 	A>@� �="��-	7����¦FA 	��- / ��2��+��� �,� �="��-	7��� 80°�"
� ��>@� 8-��¤�2,� � � � �-,"�� 	A>@� ��� 	 ¨,� 8 ��� �,� �="��-	7���.� �="�� 8 � �%>@� �
� �
$%	&��	&�,� � ,� ��� �,� � "��-	���� ��/ � ,�5� ��	&���
� �

� � 	 �,� 8-�
��� � > "�� > � ,� � � !#� � � � � 	&�,� 8-�
���=� > 	&���
� " �-,� � �����
"�	&�,� �/$ �=��¤�2�	&�=� 8 " � ��2,� « � 3 ��� � �

	&� 8-� �
2 � �-	���� 8 °?/ "��5�
�@�;$ "���� �
� 	&� � <&2 >@� ± 	��- � 6�� �=�&H � � 8 �
���=�V¦

� $ ���=�5��� � 	7� ���5"������=��" �  	A8��
� � � �
/A���
$ " �
� 8 ��/ ��� � ,� $.�?8 � <&	 © � <�� � "?8-� 80	&��<&	&�,�8" �V¦ ��¦ °��
� 8-�
�
� 8-� � 	&/��-,� � �����
"�	 �,� � 	A8 	 �(�,� ± 8:�," � �!$	° "�� > � ,� �$© �-,�;$ ���=�+2���< 	 © � <�� � "?8 � 8 	&� " 8:2 � �=��2,�-	&�,�

� "�<&<Z¦ � ��>@� �
� �
$%	&�,� ± ,"�� � "?8-� 8 "��=� <&	 © � <7� "�� > 2���<&	 © � <��V° 8-��$ � � $%��	&�
	 � "�< >@"��#" 	A8 �=��¤�2�	 �=� >�¦
� " � <�� « 8:,� ± 8 �-,�+�=� <7"��-	�6�� /7�=��¤�2,� � � � ��/ H � � 8-�
���=� ��� � � "��-	���� 8 ° ± ,� �=� �-,�+��� �,� �="�� 	���� ��/ �-,�

� ��	&���#� � "�� > �-,� � �����
"�	&�,� � ± "?8 �,���
� > 	&� "%�,"�� �-	 � 2�<�"��+"�����<&	 � "��-	���� " �-,� ��¥ � ��$1��	 <�� �/$	¦ � �=��$
�-,� �
" � <��V° ± � 8-� �;�-,"�� �  � ��/ H � � 8-�
���=� 8 "��=� �
� � �����
"�	 �,� �98�	 � �,� ± 8:�," � �V¦���8 	&�,��<�� � ��$%�,"��=�

± 	&< < >@� �
� �#$1	&�,� 	&/0� ,� � �����
"�	&�,� � 	 8 	&� �,� ± 8:�," � � "�� > 	 /��-,� �
� 8-�+8:2 � � � � >�80° �-,� � �-,� 8-�#���=� � "��

���=� � � � > 	&$%$.� >�	�"��
� <��V°�8:	&� � � 8-�
���=� 8 	&���
� �,� ± 8:�," � � � "����,��� � �=� "��
� 	&���
� �=��� �,� � "��-	���� � ��	&���
� �98 ¦ ��/

�-,� �=� $ "�	&��	&�,� «N« � ° ± �	 �  "�� � 8 �
���=� 8 �#� ��< >�8:�," � �V° � ³ � "��=�58-�#���=� 8 ��/)	&���
� ��� � 	&$%$ � >�	�"��
� 6 "�< 2,� 80°

± �	 � 1"�< 8-� � "����,��� � "�2 8 �5" ��� �,� � "��-	���� �-� "���¦ �:/ � ,��	&��<&	&�,� �
� 8-� � ,� �$© 8 �-,"�� � 	��-,� �0� ,� � �����
"�	&�,� �
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�� � � � � � ¦ � � ¦ ³ � ¦ � �  ¦ �
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8-��¤�2,� � � � 	&< <&2 8-�-�="��
� 8+�-,� � ± � �
� 8-�=8 �-,"��;"��=�%� � �
/A���
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���-,� � � ����¨,��2��="��-	7��� 80° ± �	 �  � ��¤�2�	&� ��" /72�� � �-	���� � "�<&<Z°���/ �
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� > � �%8-�
���=� 8 	&���
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���
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8-��/ � ± "��=�5�
� 8 �5"������=��" � �¦
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� � � � "��#�
� $1�,�#� >�°?$ �?8-� �,���
" � <7� ± ��� © � �1� �=�@� © 8 ¬ � ® "�� > � ��� � < ¬ � ® °��-�	A8 8-� � �-	7��� ± 	&<&< � ��� 8 	A>@� �

	&$%��<�� $ � ���
"��-	&��� 85��/ ��" © � � ª 8-�-��<��;	&� � � � $.� ���
"�< � ��< <�� � �-	�����° ± ,� �=� � ��	 ���
� � 8+	 ���
� /�� ��$ 8 �," � �;"��=�

�=� <�� � "��
� > "?8 �-,� � "�� �+<���"@>@� > 	 ���
� �=� ��	A8-�#� �980¦ �0��=� � 	&$1��<7� $.� ���
"��-	7� � 8 ��/�� ,� � � "?> � "��#�
	�� �+"��=�

>@� 8 � �
	 � � > �58:� � � 	�"�< ,"��9> ± "��=�V°@	&��< 	&�,� 8-��/ � ± "��=�V°?"�� > � � "?> ���=���
� � � 	����%/A"�2�<7�=80¦

��� / ���=� >�	 8 � 2 8
8:	&�,�+� ,��	&$%��<�� $.� ���
"�� 	�� � 80° � ± 	&< <���2,� <&	&�,�5�-,� $.� $ ���=� ���=��"���	5J "��-	���� "?8
8 2�$.� >�¦
� � � � � $.� ���
"�< � ��<&<�� � �-	7��� �=��¤�2�	&�=� 8 �-,"��;"�< <�� ��	&���#� �98 <���"?>@� > 	 ���
� �=� ��	A8 �
� �98+"��=� � ,� �%© � > ¨��98-�;�
�

>@� �
� �
$%	&�,��	 / � ,� �;� ��	 ��� 	&���#�+/7�=��$ 8:�," � �V¦ �0�	A8 � ,� �$© 	A8 �,���
$ "�<&<�� � � �
/A���
$.� > ± ,� � �-,��� ��	&���
� �

	A8 <���"?>@� >./�� ��$ $ � $ ���=� "�� > �-,�;�
� 8-� � ��� 8:	A8 �=8���/�� ± � � ��$%�,"��
	A8 ��� 8 ± 	�� (�-,� � "?8-�;"�� > �#���(��/

�-,� � 2��
�=� ��� /7�=��$ 8:�," � �5"��=� "�¦ � ± � �
� 8-�=8 "��=� �,� � � 8
8-"�� �D" 2���<&	 © �5�-,� �,� ± 8:�," � � �
� 8-� /A�����-,� ± �
	��
�

� "��
�#	�� �/$ � � � "�2 8-� � ,��� �?8 	��-	���� ��/ /7�=��$ 8:�," � � 	&� $ � $.��� � 	.I�	&� 8 � � " �%© "�� > /A��� �-1>�2��
	&�,� ��"�� � "����

� ��<&<7� � �-	���� � � � <7� 80¦ �0�	A8;���=��"���	5J "��-	7��� "�<&<7� ± 8 ����<�� ���,�%/��=��$ 8:�," � � �=� ��	���� �
� � � � ��< <�� � �
� > "��

" � 	&$.�V° ± �	 �  � ��2�<A> � �1" <&	&$%	��
"��-	7� � 	&/�	&� � �=� $ � ���#"�< "�� > ��� �,� �="�� 	���� � ��< <�� � �-	���� $ � �-,��>�8 "��=�

� ��$ � 	 �,� >�°0"�� > $ 2�<��-	 ��<�� ��� �,� �="��-	���� 8;"��=� 	&� � � � $.� ���
"�<&<7� � ��<&<�� � �
� > 8:	&$ 2�<��#"��,� ��2 8:<�� " � �?8
8:	 � <��
�=��¤�2�	&�
	&�,�;�-,� ���=� 8-� � � � ��/ $ 2�<��-	&��<�� /��=��$ 8:�," � � 8?$	¦

����� ���F��� ��������������� ��� � 
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A 	��- " ,"��9> ± "��=� �=� "?> � "��
�
	�� ��° �-,� �
� 8 �+/ ���+/�� ��$ 8 �," � � � ��	&���
� �98 	 8 � � �#/A���#$.� > � �(� ,� "�� � �	 ª
�
� � �-2�� � 	 � � ,� � � � <�� "�/A�
� �+"%� ��	&���#� � ,"?8 � � � � <7��"?>@� >%/7�=��$ $ � $ ���=�V¦ ��� � "�2 8 � �-,�;�
� 8-� $ 2 8 �

± "�	�� / ��� � ,� � ��	&���
� � �
� � � <���"?>@� >�° ��� � �="��-	7��� 8+�����-,� <���"?>@� >(� ��	&���
� � $ 2 8-� � � >@� <�"���� > ���,�

� � � <��V¦ � ����� �,� �="�<;° 	&� 8-�-�#2 � �-	���� �=� ��� ��"���	5J "�� 	���� � "�� ��/ �
� �u¨�<&<��-�	A8+>@� <�"�� 8:<����5° "�� > � ,� � �?8-�+��/

�-,� ,"�� > ± "��=�5� � "?> � "��
�
	�� ��°@<&	 © � � ,� ,"��9> ± "��=� ± �
	��
� � "��
�
	7� ��°@	A8 �,� ��<&	���	 � <��V¦�3�2 �  " � "��
�#	�� ��,"?8

� � � �(8 2 � � � 8
8:/72�<&<�� 	&$%��<�� $.� ���
� > 	&�.8 � 6�� �="�< ��� �,� �="��-	7��� 8 ��/�¥ 	 8:�1$ " � �	&�,��"�� � �	��
� � �-2�� � 8 ¬ � � ° ��� ® ¦

����� ���F��� ��� � ��������� ��� � 
D�����N
���

�+8;"���"�<��
� �
�,"��-	�6�� �#�(� ,�%,"��9> ± "��=� �=� "?> � "��#�
	�� ��° �-,�%�=� "@> � "��
�
	�� �;�
� 8-�=8 � "�� � � � � �
/A���
$.� >

	&��<&	 �,� "�/ �
� �5�-,� � ��	 ���
� ��	A8 <���"?>@� >�¦ 45��<&	 © � � ,� ± �
	��
� � "��
�
	�� �H° ± ,� �=�5�@2�$ � �=��2 8 � ,� �%© 8 $ 2 8-� � �

� � �#/A���#$.� > �
� >@� �
� � � " ��� �,� �="��-	7��� �-�="���° �-,� � � "?> � "��
�#	�� �+�=��¤�2�	&�=� 8+� ± � 8:	&$%��<�� � ��$1�,"��
	A8-��� 8 ¦
� ,� 3 ��� � � 	 � 8-�-�
2 � �-	7��� 8-��¤�2,� � � �0�#��	&$%��<�� $.� ��� �-,��8-��/ � ± "��=� �=� "?> � "��
�
	�� � 	 8 ��	76�� �+	&� � 	7��2��=� � ¦
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� ��� 8:	 >@� � ";��� �,� � "��-	���� � ��<&<�� � �-	7���1"�<������
	��-�$ ± 	��- �-,� ���=��"���	5J "��-	���� ��/ ��� �,� �="��-	���� 8 	&� � 	���2��=�  ¦
H ���-	 � � �-,"��+"�<&< <���"?>�8 ��/ � ��	&���
� �98 	&���
�1��<A>�8:�," � � ± 	&< < / "�	&< ��� � ,�Y¨�� 8-� �=� "?> � "��
�#	�� � �#� 8-� "-8:	&� � �
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��<A>�8 �," � �5	 8�"�< ± "���8 � � <�� ± �-,� � ���#�
��$ ��/ /7�=��$ 8:�," � �!$	¦�A 	��- �-�	A8 ���=��"���	5J "��-	�����°@"�� <�� "?8-� ,"�<&/ ��/

"�<&< �=� "@> � "��
�#	�� � �
� 8-� 8 ± 	&<&< / "�	&< 	&� �-,� ¨��98-�5�#� 8-�2°,"?>�>�	 �,� ����<��%� ± � 	&� 8 �-�
2 � �-	���� 8��
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<���"@>�¦ � �	 8�	&$%��<�� $ � ���#"��:	����.8:2,����� 8-�=8�� ,"��5�-,� �=� "?> � "��
�
	�� � � "�� � � 	&$%��<�� $.� ���
� > 2 8:	&�,�;	 ��<&	&�,�

�
� 8-� 8�"���";�=� <�"��-	�6�� <�� 8:$ "�<&< �0²�� � 2,� 	���� � �@8-�2¦

A � � "�� � 8 �-	&$ "��
���-,� � �?8-� 2 8:	&�,� " �=��2,�� � "�< � 2�<�"��-	7����¦ � ,� ��� � � 	A8-� � �?8-�=8 ± 	&< < � � ��� � 8-� ���#� >

<�"��#� ��¦v§ � $.���=� �=� / � �=� � � � 8 �
� �-,� ,� "�� " "?8+����� �?8-� > �
� �-,� �
2����-	&$ � 8 �
" �%© $	° " � � ��2���� /A���;"��

"�6�� �="����5��/ ��� � ��/ "�<&<,	&� 8 �-�
2 � �-	���� 8 ��6�� �5" 6 "��
	�� �-� ��/ "�����<&	 � "�� 	���� 8�" "?8 $ � "?8:2��=� > � � ')���
� ¬ ��� ® $	¦
��/ �-,� 8-�V°�"������=�H²@	&$ "��
� <��  � � "��=� � ��	 ���
� � <���"?>�8�"-8-� � �#" � <���" � ��6��!$S¦ A 	��  	 ��<&	&�,�5�
� 8 �=80°��-��=� � ���

¨,6�� "?>�>�	��-	����,"�<,	&� 8 �-�
2 � �-	���� 8�"��=�+"?>�>@� > �
�;� " �  <���"@> " "�� > ± � ± 	&<&< "?8#8:2�$.� �-,�;8:��<&	�� 	A8 ³ ��� ³ � $S¦
� ,�%�=� 8 2�<�� 	A8 �-,"�� "������=�H²?	&$ "��
� <7� «N« � "�� ���&����� ���  ��� " « � ³ $�� � $ $.��� �;	&� 8-�-�#2 � �-	���� 8 "��=�

�0²�� � 2,�
� > �
� 	 $1��<�� $ � ��� �-,� 8-��/ � ± "��=� �=� "?> � "��
�
	7� ��¦ � �	A8 � 8-�-	&$ "��
� 	A8 � ��� 8-� �=6 "��-	�6��L" 	Z¦ �V¦ ° �#�?�
<�"�� ���!$ � � � "�2 8-�%�-,� "?>�>@� >(	&� 8-�-�
2 � � 	���� 8 "��=� "�< < �=� ��	A8-�
� � " 	Z¦ �V¦ °)�,��� $.� $ ���=� $ 	&� 8 �-�
2 � �-	���� 80° "�� >
8-� ± 	&<&< "�<&< �0²�� � 2,�
� 	&� ���,� � � � <7��" 2���<&	 © � $.� $ ���=� ��� � �="�� 	���� 8?$	¦ � 2��=�-,� �
$ ���=�V° $.��� �+�-,"�� ³ � �
��/ � ,�5<���"?>�8 ± 	 <&< ����<7� � ��¤�2�	&� � ���,� � ��$%�,"��
	A8 ���;	&/ $ � $.��� � 	A8 ��� ��"���	5J � > "?8 	�� 	 8 	&� �-,� ���=� 6�	7��2 8

¨,��2��=�V¦�� ,� �=� 8 2�<��2° � ����¨��
$ � > � � $.� "@8:2��
	&�,�5� ,�0�#� 8-� "�����<&	 � "��-	���� 80° 	A8 �-,"�� �-,���=� "@> � "��
�
	�� � � "��

� � 	&$%��<�� $ � ���
� > 2 8:	 �,�+<&	&�,�+8-��/ � ± "��=���
� 8-�=8 ± 	��- <�� 8
8 � ,"�� ��� � ��6�� �
,� "@>�¦ A �	&<7�5�-�	A8 ��6�� �
,� "?>

	A8 8-� 	&<&<@�	����°��-,�58:2 � 8-�#"���� 	�"�<@	&���#� �=" � �-	�6���"?>@6 "����#"���� 8 ��/,	&� � � � $.� ���
"�< � ��<&<�� � � 	���� 8 2,����� 8-� 	�� $%	�����

� � "�� "��
� �=" � �-	�6��5"�<��
� �#�,"��-	�6��V°@� 6�� � ± 	��- 8-�
� �$© ,"��9> ± "��=�V¦

���,� � ���#� ���-	7"�<&<�� 8-� �
	���2 8 >��=" ± � " �$© ��/ 2 8:	&�,� 	&��<&	 �,�+�
� 8-�=8 �
�;	&$%��<�� $ � �����-,� �=� "?> � "��
�
	�� � 	A8

�-,"��;�-,� � ��>@�%	A8;8:	�����	 ¨ � "����-<7�(�0²@�,"�� >@� >�¦ §(� "@8:2��=� $ � ���=8 ��/ 3 � 4 �!¥ 	A8:� ���=�����="�$ 8 	&� >�	 � "��
�

�-,"�� � ��	&���#� � <���"?>%	&� 8 �-�
2 � �-	���� 85" � � ��2���� /A��� � « �,� ³ � ��/��-,� 8-�
"��-	 � � ��>@�V¦ �+8
8:2�$%	&�,�%�-,�+	 ��<&	&�,�

�
� 8-��"?>�>�8 8-� 6�� � 	&� 8-� �
2 � �-	���� 8 �
�;� 6�� � � <���"?>�°��-,�+"?8
8-� � 	�"��#� > � ��>@� �0²@�,"�� 8:	���� ± ��2�<A> >@��2 � <��+�-,�

8:	5J � ��/ �-,� � ��>@�V¦�*+��2 � <&	&�,�+�-,� � ��>@� 8:	PJ � ± 	&<&< >@�0¨���	7�
� <��+,"�6�� �,� ��"��-	�6��0��� � � �=8 ��� � � �
/ ���
$ "�� � �V°
� 2,� �-,� 8 � ��� � � �=8;"�� � 6�� �=� $.� $ ���=� 8-��8 �
� $ >@� � � � >@� ��� "�� > ,"�� >��
�u¤�2,"���� 	&/A�V¦�A 	7�- 8 $."�< <

� " � ,� 8;�-,� �0²?�,"�� 8 	���� � ��2�<A> � "�2 8-� � "��
"?8 �-�=�����	 � >@� ���="@>@"��-	�����° ± �	&<�� ± 	7�- <7"��=��� � " � ,� 80°��-,�

>@� ���="@>@"��-	���� � ��2�<A> � �+�,� ��< 	���	 � <��V¦

����� ���F� � ��� � 
D�����N
��� ���)
����� ��������� �!
��� ��� �������

A �	&<�� �-,� 	&��<&	&�,� �
� 8-�=8 "���� � "�� �
� ��� ��6�	A>@� " �=� "@8-���," � <�� ��6�� �
,� "?>�° 	&$1��<7� $.� ���-	&�,� �-,� �=� "?>

� "��
�#	�� � ± 	��-+���=���
� � �-	���� / "�2�<��=8 � "��;"�6���	A> �-,� � � � � ��	 ���
� � <���"?> ��6�� �
,� "?> "�� > � ,� � ��>@� �0²?�,"�� 8 	����

� ³



� "�2 8-� > � �+� ,� 	&��<&	 �,� �
� 8-� 	&$%��<�� $ � ���#"��-	&����¦�� �	 8 $ � �-,��> �=� $.��6�� 8 �-,� 	 ��6 "��
	�"���� �-,"�� /7�=��$ 8:�," � �

� ��	&���#� �98 $ "�� �,��� � �%<7��"?>@� > 	&���
� �=� ��	A8-�#� �980¦ �:� 8-�
� "?> ��/ � ,� �$© 	&�,� / ��� /7�=��$ 8:�," � �;� ��	&���
� �98 "?8

�-,� � "��=� <7��"?>@� >�° � ,� �,"���� 8%��/+/7�=��$ 8:�," � � "��=� �=� "@> "�� > ± �
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<�� ��� � 	7� ��� /A"�2�<���,"�� >�<�� � 80¦
A ,� �=� ',���
� � 8 � 8-�-	&$ "��
� 8 �="��,��� >;/7�=��$ � � ���,� ° � � � 	&� 8-�-�#2 � �-	���� 8 � � �5/A"�2�<��2°�" � �-2,"�<,$ � "?8:2��=� $ � ��� 8

8:2,����� 8-�5�-,�+" � � 2,"�< �?2�$ � � �5	A8 � <��?8 � � �
� � � ° � � � 	&� 8-�-�
2 � � 	���� 8 � � � /A"�2�<��2¦

� �� ���� �����

� �	A8 �,"�� � � ,"@8;� 6 "�< 2,"��
� > �-,�%	&$%��<�� $ � ���#"��:	���� ��/ 8-� 6�� �="�< >�	�� � �=� ���;"�<������
	��-�$ 8 /A��� ��"�� � "����

� ��<&<7� � �-	���� �=� "?> "�� > ± �
	7�
� � "��
�
	�� � 80¦14+8:	&�,� �-� " � � ª >��
	�6�� ��8:	&$ 2�<�"��-	���� 	&� � ��$ � 	&�,"�� 	���� ± 	��- 	&� ª
8-�-�#2 � �-	���� 8-��¤�2,� � � �%$.� "@8:2��=� $ � ���=8 ° �-,� � � �
/ ���
$ "�� � �;��/�,"��9> ± "��=�V° 8-��/ � ± "��=�V° "�� > ���=���
� � �-	����

/ "�2�<�� 	&$%��<�� $ � ���
"�� 	7��� 8 ± "?8 � ��$1�,"��=� >�¦ �:�."�< < � "?8 � 80°�	&$%��<�� $ � ��� 	&�,���-,���=� "?> "�� > ± �
	��
� � "��#�
	�� �98

± 	�� 1,"�� > ± "��=���=� 8:2�<7�=8 	&�1�,� ��<&	���	 � <7��� � �
/ ���
$ "�� � �+>@� ���="?>@"��-	�����°@"?8 <����,� "@8 ,"��9> ± "��=� �-�="�� 8 "��=�

,"�� >�<�� >%8:2 � � 	7� ���-<7�;/A"@8-�2¦ A �	&<7� 8-� 6�� �="�< "�� � �	7�
� � �-2��=� 8 ,"�6������=��6�	 >@� >18:2���� ���=� / ���0�-,� 8 � � "��
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	 ª
� �980° 	&� � <&2 >�	&�,� � ,�;3���$ � ��<&	 � 8 ¬ � � ® °�¯q²@��<����=� � ¬ � ³�® °,"�� > 3 ��4 � ¬ � «H® °�$ �?8-� �,� ± ��� �,� � "�< ª ��2��
� �?8-�
� ��$%��2,�
� �5"�� � �	��
� � �-2�� � 85>@�;�,���2¦

�0,� $ �?8-�+8:	�����	 ¨ � "���� �=� 8:2�<��+��/��-�	A8 �,"�� � � 	A8 � ,"�� � "��=� /72�<&<�� 	&$1��<7� $.� ���
� >%	 ��<&	&�,� 8-��/ � ± "��=�

�
� 8-� 8 � "�� � � 8:2�<��+	 � �=� <�"�� 	�6�� <�� 8:	&$%��<��V° <�� ± ��6�� �
,� "?> 	 $1��<�� $ � ���
"��-	&��� 8 ��/5�-,�;�=� "@> "�� > ± �
	��
�

� "��
�#	�� �980¦ � ,"�6�� 8 ,� ± �1�-,"�� �-,� ± �
	��
� � "��#�
	�� � � "�� � ��	 $1��<�� $ � ���
� > ± 	7�- ��� � � ����4 ��6�� �
,� "?>

"�� > " � ��>@�(�0²@�,"�� 8:	7��� �-,"��%	A8 �-����	 � "�<&<�� <�� 8
8%�-,"�� « � � ¦ � ,� �=� "?> � "��#�
	�� �%�=��¤�2�	 �=� 8;$ ���=�

��6�� �
,� "?>�° � 2,� �-����	 � "�<&<�� <�� 8
8 �-,"�� ��� � ¦ � �	A8 ��6�� �
,� "?>�° ± �	 <�� 8:2 � 8-�
"����-	7"�<;°@	A8 �,�������=���	 � 	��-	�6��

� ��� 8:	 >@� �
	&�,� �-,"��+� ,� ���-,� � � �?8-�=8 ��/���"�� � "���� � ��<&<�� � �-	7��� ��/A�#� � "@>�> � � � ��6�� �
,� "@>�¦ � ,� � ��>@�

�0²@�,"�� 8:	���� "?8#8-� � 	7"��
� > ± 	��- "�� 	&��< 	&�,� �=� "@> � "��
�
	7� �980° ��� � ,�(���9>@� � ��/ � � � � ° 	A8 � ���#� ���-	7"�<&<��

���=� � <7� $."�� 	 � ¦ �0� � "�2 8-� �-,� � � �#/A���#$."�� � � ��� � � � ��/ �-�	 8%�0²?�,"�� 8 	���� 	A8%6�� �=� $.� $ ���=� 8-��8 �
� $

>@� � � � >@� ���2° 	&$%��<�� $ � ���
���98 �,� � > �
� © � � � �-,� �0²@�,"�� 8:	���� 	&� $%	&� > ± ,� � � ��� 8:	A>@� �
	&�,�%2 8 	&�,� �-,�
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� $ 8 >@�%�,���5���=��6�	A>@�

8:2 � � 	7� ���+8:2���� ���=�5/ ��� /A"@8-��$ � $.��� �;���=���
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�-,� � "��
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� �
�,"��-	76�� �
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8 � � 	�"��
� > ± 	��  "@>�>�	&�,� ��6�� �
,� "@>;�
� � 6�� �=� $.� $ ���=� �=� / � �=� � � � �
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8-� �
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�%��"�� � "���� � ��<&<7� � �-	���� � "?8-� > ��� ��� ���
� � �-	���� / "�2�<��=8

,"�6�� ���=��6�� � �
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�=��� 8:	7�-2,"��-	���� 80¦��+8
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�5� � �	��#� � �-2��=�
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	 ² "�� >U§ � � ����� � 3�2�� � 3  ¦ � ��� � � "��-	&�,� 8-��8-�
� $ ���=��6�	A>@� >%�-�="��

,"�� >�<�� � 8;�-,"�� ± � � � «Vª  �-	&$ � 8 /A"?8 �
� � �-,"����-,� 3���< � ��2��
�,�%,"�� >�<�� � 80¦ � �	 8 >�	 8 � �=� �,"�� � � $."��

� � >�2,�(�#� 8:<�������� >@� 8:	���� / ��� �-,� 3 ��� � � ,"�� >�<7� ��° ��� 	7� $ "�� � � " � � 8:2�<�� ��/ �-,� 3 ��� � �

�=� ��	 8-�
� � ª ± 	 � >@� ± "�� � �	��#� � �-2��=�V° ± �	 �  � "�� "@>�> ��6�� �
,� "?>%��� � �����#�0²�� 8 ± 	�� � ,� 8 � � � "�2 8-� �-,� ��� ª
� �	&�1� � ��	A8-�
� � ± 	&� >@� ± 8 $ 2 8-� � � ± �
	��#�
� �1�
� $.� $ ���=�V¦ � �=��$ �-�	A8 �0²�"�$%��<��V° ± �+8-� � �-,"�� �-,� � �@8-�
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��/ ,"�� >�<&	&�,� " ± �#	��
�����=���
� � �-	���� /A"�2�<7��6 "��
	�� 8�>��="�$ "��-	 � "�<&<�� /��=��$ ��� � �="�� 	&�,� 8-��8-�
� $ �
�;��� � � "��-	&�,�

8-��8-�
� $j¦ A ,"��%<7"��,��2,"���� �
2����-	&$ �(8 ��8-�#� $ 8 �,� � > 	 8 ± � < < ª >@� 8:	����,� >�°+��� � 	7� ���%/ "�2�<��%,"�� >�<7� �98

"�6 "�	 <�" � <���/7�=��$ � 6�� � �1��� � �="��-	 �,� 8 ��8-�#� $ "�� >%"�� � �	��
� � �-2��=�V¦�A 	��-,��2,� / "?8-� /A"�2�<�� ,"�� >�<�� �980°�"?8 ± �

,"�6�� 8-� � ��	&� �-�	A8 �,"�� � ��°���"�� � "���� � ��<&<�� � � 	������
� � ���	J¤�2,� 8 � "@8-� > ��� ,� <&��/�� ��$ �-,� ��� � � "��-	&�,�

8-��8-�
� $ ± 	&<&< � � / "�� �
�@�;	&�,��� � 	�� ���5¦

�:���#� �=� 8-�-	&�,��<��V°�! 2 8-� "@8+�-�	A8 �,"�� � ��¤�2,� 8 �-	���� 8 �-,�.8 2�	��
" � 	&< 	��-� ��/ � 2��
�=� ��� ��� � �="��-	&�,� 8 ��8-�#� $ 8

>@� 8:	���� 8+/ ��� <�"��,��2,"���� �
2����-	&$ � 8-��8-�
� $ 80° 6�� � � �=� � � ���-<��V° �5� >@� � 8-��� � �;"�<�,"�6�� �,���
� > �-,"�� �-,�

>@� 8:	���� 8���/ $ ��>@� �#� ��� � �="��-	&�,� 8-��8-�
� $ 8 "�� > $%	 � �=����� � � � 8
8 ���0"�� � �	��#� � �-2��=� 8 "��=� $%	A8:$ "�� � ,� > ¬ � ® ¦
� $.���,� ���-,� �5�-�	&�,�@80° �5� >@� �98 ���1�,���
� 8��-,"�� �=� � � ���5"�� � �	��
� � �-2�� � 8 �
� � >%�
� ���=��6�	A>@� <�� 8
8�8:2���� ���=�

/ ��� / "?8-� $.� $ ���=� ���=���
� � �-	7��� /A"�2�<7�=80¦ � �	 8 � � 8-� �=6 "��-	���� 8 2,����� 8-�=8 �-,"��;>@� 8:	���� /A��� ���,�-	 $."�<��0² ª
� � 2,�-	����(� ��¤�2�	&� � 8+�-,� � �@��� � �="��-	���� ��/ � ��$1��2,�#� � "�� � �	��
� � �=80° ��� � �="��-	&�,� 8 ��8-�#� $ 80° "�� > <7"��,��2,"����

>@� 8:	����,� �980¦

� 2�	&< >�	&�,� ��� � ,�5�=� 8 2�<��=8 	 � �-�	A8 �,"�� � ��°�	7� ± 	&< < � � 	 $1� ���=�
"���� 	&�%/�2,� 2��=�5� � 8-� "�� � .�#� ¤�2,"����-	&/ �
�-,�;��� � � �=8 ��/ � ��>@� �0²?�,"�� 8 	����("@8
8-� � 	�"��
� > ± 	��- 	&��<&	&�,� � "��
�#	�� � �#� 8-�=8 "�� > �
� ��� ��6�	A>@� � �?8-� $.� " ª
8:2��=� $ � ���=85��/0" � �-2,"�< 	&$1��<7� $.� ���
"��-	&��� 8 ¦ H � 6�� �=� ,� <�� 8
80° �-,� 8 �;�=� 8:2�<�� 8+8:,��2�<A> � � � ��2��="����;/72,�-2��=�

��"�� � "���� � ��<&<�� � � 	����;	&$%��<�� $.� ���
���=8 �#� ���=��6�	A>@� 	&� � �=� $ � ���
"�< � ��<&<�� � � 	���� "�� > 	&$%��<�� $ � ��� � ���- �=� "?>

"�� > ± �#	��
� � "��
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� 8-� 80¦
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