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� � � � � � � � ���

1JM

1

�V(:+*+I���!�7 � � (Iª 7 / � �[$ 3 � �Q> ('�0/ � �[$ 3 � �-C (:+ � + 7.!�� (�� "hC ���8� �Q3 ( 7dH �!�� ���F�Q(*$ 3 � ��C (:+�� #)�A!.C +:� "�N�O=3 �K�� +*+:��� H �!.� +X�!.3 $)(:$ 7 �[$�1�A(:+:+ #'�A!.C +*� " ����K 3 5�d7 � �Q� + 7.!�� (�� " �[$ +2�!43 $'(*$ 7 �%$�1M\�8(*+:+ #)�A!.C +:� " ���hKNM N0�	H �8� �P3F!."f� + 7.!�� (�� " �[$��-�k3 � �-C (:+ 3 5� +:( 7.7 � �
KNM^$���-�P� K Nug �[$B$0/1��-�W#)�A!.C +:� " ���i(*$ 3 � �-C (:+�� 3 5� 1MT+*( 7�7 � � (*$4�A��$�����8� 1 N�B +:+*� 3 5� � ���i> (·(:$4�A��+*< JP�;� � 3SH 5� �%$ C)�P��-#'#)�A! c,( " � �A( ! $ �?> &,�[$ 3 �!.� � � +X�!.3 $)(*$ 7 �%$ N B + 7�!.� (*� " �%$ �;� $ 7 ( > ��� > ( 3 (:$.�8�\� �8! +:+ ��C�!�� �6(:$ 3 � �-C (*+:(��8���8�%$ ( #'�A!.C +*� " ��� N
�	H �8� �P3F!." $0/ " � � ( 3F�;�m� + 7.!�� (�� " � �E�;� $ � �m! +:( �?�m7��P� & �?>�3 � ��C (:+*(*�A�%�W��-� &,��� > ( � �A( 7 � � �A� > �� + L �m� + 7�!.� (*� " " �[&�� � $ � �# 5� &,�%�F� �'N)O $ 3 � ��C (*+ ��� + 7�!.� (*� " � �V�.!�"�" � �V> (6�!�> � � �4/ > /I&0� ��7 ���V(:$.�8� � $ > �� $'& �T!.383\�?>]N
o	p V � SUTUT F@#&L2L D *G36,O#&L+#&8	�M, p�S5� �j1 C ���8� JP� $ � ���A�V�%c �-� � > ���� &,� !,J ��
1��%$ �-#'#)�A! c,( " � �A( ! $ �?> 1�¯�$�����A" � > ���� &,�S�A(:+*+1 ° N UV�!.� &,�%� �-C'3A! +:/,� �^H �%+:���(�
1Y(:$ H �!��\> ( C ���8� JP� $)(:$ 7 �[$

�� ± 
1 2 1�BR> �%$���1 ��!�"�" � �\� �F� � $ > �� $I& ��36H �!��\� �A� C �%�A� JP� $ � &,�%� �-C'3A! +:/,� �mH �[+*�%� D)3A# � J (:�%+:+��S&E5�T> (u(*$4�8�m&,( � � � � 3 � � &,��� 3A!�"���A� H �%+�/)� � $ 3 $ �-�P�-� � 3A!�" �%$ !.3 ��-� � � �)���V�%+:+*� �\>;�-� ( � �A( ! $ N�SH � �.3 � � �� $)$)� �^> (6(*$4�A��1¾/,� � $ C'�-�P� 
1 !,J � H 5��� &E5��7 � �[$ 7�� �� $ 3WH �!.�m3 � !�� +*� � �[$ # 5� &)��� ��C'3F! +*/)� �`H �%+:��� N ���%$)$ �7�� �� $ 3QC ���8� JP� $ ���\> ( " �K&�� � D & >,3[N �
��
��� � �

A ���\" � $n�%$ �-#)#'�A! c,( "�� �A( ! $�
1 !0J �n�%$ 7.� �� $ 3QH �!��R�-CI3F! +*/,� �TH �%+:����� � 3 5�^> ��� > ( !�" 1 � �A�

1 2 � �

�
1
� 
1 ® � ������F� ��C)� / �;�-�\!,JP�,3 5��3F�0� ( >;�.3 1 ± 
1���� � N����� ��-�S� ( " +:( 7 � � �F� 3 �� �F� ��H �%+:���i( � �%+ � �8( ! $��A(:+*+·�0/ �i3 � !�� �%$ �0>;� $4�A(*�A�%������[N _S(·(:$ H �!��SH �! + L � $'&,� C ���A� JP� $)(*$ 7�H �!�� &,���� �%+ � �A( >;�TH �%+:���R(�
1

��� ± ��
1 ± 
1 2 1

1 ¯ !�" 1��±³²4°
g �K&n&)�%$)$ ��C ���8� JP� $)(:$ 7 7 �� +*+:� � 
1 ± 1�¯ À ® ��� °3A!�" �����C)�P��� �A��/,�A$0<4�F��L � ( > ( 3A38��3A��"�"�� $)� � $ 7'N U �!��M7�� �� $ 3 �%$ # 5�@3 � !.� +:� � �%$ �?>¾� �%+ � �A( >;�BH �%+:��� � $ > �� $'&,� � > (C ���A� JP� $)(*$ 7 �%$� � D & >,3[N �

� �
���  � ´� $ �-#'#)�A! c,( " � �A( ! $�
1 �?> 1 3 ��-7.3 � � ¸ ��!.�A� � � � � &,� J ( " � +*� �\!�"

�
��
��� À

9�! À ² 6#" ´��" 
1�� �-�%$ (:$)+:�[& � $'&,��$ ! +:+ !.��3 5�`3 ��-7 � ��> ( � �F��
1B� ���'& ± ¸ 2 $3 ( 7 $)(�ª �?� $4� �M3 ("! �8!��KN �����A� �`7 �� +*+:� ��H �!�� 
1 " �K&C �%+ !�#)#B" (:$'& � � �� $ À N���"a> (�� N �%c N � ��� � � +:���)( À ².² �+* ² 3 5��3 ��-7 � ��> ( � �A� ��#)#)�8! c,( " � �8( ! $)�%$�� ��� 9 3 ( 7 $'(�ª �;� $.� �3 (%! �A!.�[N
,��0�.-@�����%�·���0/J��/��./��¡�_S( � �� $)$)� � �%$ �-#'#)�A! c,( " � �A( ! $1
1 �?> 1 !0J � > (:+*+ C � � ��-� $ �%2 ¯�1 ° N �S�%� > ( �;� $ 7 �!.�8� ����E� �F� C � � ���� $ �'2 ¯3
1 ° N _ � & 7 �� +:+*� �&E5�TH �!��

54 ± 2 ¯6
1 °82 2 ¯�1 °_S(�� �-�\!,J ��� � <0+ !�� /,� > � JP� + �-�729� /)$4�8
1
2 ¯(1 °E± 2 ¯6
1 2 ¯3
1 2 1 °F°6± 2 ¯6
1 2  � °E± 2 ¯6
1 °82 2  ¯6
1 °  � ® 2   ¯3
1 °

9  ;� 2 !3!�!
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3F!." 7 � �
54 ± 2 ¯3
1 °32 2 ¯(1 °6± 2  ¯3
1 ° �� 2 2   ¯3
1 °

9  ;� ® !3!�!_S(i��-� (*$4� � � 383 � �P� &,� �?>�3 � !�� +:� �,3F!.� &)$)(*$ 7 �%$ # 5�  4'D·3 5�Y!." 2  ¯3
1 ° �±b² !,J �  � +:(��8��� �?� $ > ( C�!�� � 3 ��( He� 5� $@���!.7�� �#I! �A�[$ 3 � �R�?>  ��!0J � H 5�-� &)�%$ 3%N �]N0H �%+ He!�� � # + � $4�8$)(*$ 7.3FHe!��8" �[+*$
 4 � 2  ¯6
1 °  ��S���0���Q�4�R�I�������k��� �P�-� � � � � ( � $ 7 �%+:$
£ £ £

£ £ £

&

&

& ��-�\> (u(:$4�A� � �� $)$'� �R3 (:& � $ & ��c �-� � D /)� � $ & ± 
& � ��� N � � ( � $ 7 �%+:$ 3V�-� � � ��-�
¹ ¯ & °E± À9 & ;!,J � > ( > (*+:+ > �%� �W" �[& > (:+ � �%$�$ !.7�7��P� $'$)�)���·&,�%$ �;� $ C � 3 � ��-"�" ��3[N _S(,� ��� ¹  ¯ & °E± &\3 5��> ( H 5�-�E� �F� 	� � ¹  ¯ 
& °  � ±
&  �

o	p�
 IK# 8:F@*�2F@*-,O*-L$36# 3@1 S L 1 9N# 3 S FHL S % D�� ��3�3�#&8 , # F 1B3@> *G361:A p
��"a"�� $ > (*+:+ � /)$)$ � � � $4�A� �8��C 5� &,�n¯��8(*+:+ C �[+ !.#)# ° " < JP� �%� 3A" 5�M!,J � " < JP� �%� 3 � !��P� � � +�(·& � � !.� $ 3 5� ���� &,�%�W(:$4�A�+2���"�# +*( 7 � � �F� �-�8C �%� ��" �[&`���A�\ª)c0� � $4� � +]&)� J ( " � +:� �KD /,� � $ " � $ ���AC ��� �-� ( 3 �?�� +:+*�%� " �K&M�%�F�\ª)c0� � $4� � + 3 ("! �A!.�[D)3[N �]Nt'<4�F� � + N
� � + � � #)� � 3 �%$4�A� �8�.3 &E5��# 5��He!.�A" �[$

1 ±��  ����" �[& À �  ����1¯e$ !.�A" � +*( 3 � � (:$ 7m3A!�" 7 �!.�E� � #)� � 3 �%$4� � �A( ! $)�[$ �%$4�=<,&,( 7 ° D �± � À !,J �M¢ �  ��� ���A�k�)�[+�� � + N AT��-��;� +:+ �.3 � H �!��kC'��3 �%$�¯ >;� $'+*( 7 �[$ 9 �%+:+*� � À�� ° D   H �!��V" � $4�8( 383A� $ !,J �  H �!.� �%c #I! $)�%$4�A�[$ N'��"�> (�+P5� �8� � ¸ >;�-�P�^� $4� � +:���3 ("! �A!.� ( C)� 5��� &,�%+:�%$ �?>   3 5�T�;� $`�%�F� � +*+ " �� $4�Vt'<4�F� � + 383 < 3 �A� " �;�-�P�-� �A� � ( 3 � �P��3E7 �%$ !." ¯��6¿F¸�¿A¢S¿ � ° N��"v� � 3 /)+*� � �A��� > (�&��%$ C � � ��-� $)(:$ 7 7 � � ���A�St'<4�A� � + " �[& �� � � �-�S"�� $Y���A� 3%N �]N �!.> � �P3A# (*+:+E¯ !;> � � t ! ¬ ° N)g! � 3A>;� Z�8� $'&,�d&E5�  �1¢ �?� +*+ ��3 /'$'&,� �P3A# (*+:+6¯�/)$'&,� � t ! ¬ ° N
�k� � ��-� $)(:$ 7.���Q�;� $ 7 ( > �%� > ( 3 (:$4�A� 7 �!��P��3 ��c �-� � � /,� � $ �?>4� /)$'&)$)(*$ 7.3FH �%+u/ #)#I3 �05�-� � H �8� �P3F!." & � � !�� $ � ��-� $ ���Q" �K&`�%�F��� $'&)+*( 7 �Vª)c0� � $4� � + 3 (%! �A!.�[N UV�!�� +:/ 3 � �?>�� �%+ � �8( > $ !�7.7��P� $)$)�'��� #�N 7IN �'N,�;� $ J �%+:+ � �A( ! $ �?>�3 ("! �8!�� ¯ > (:& 3 / C � �P�-� �8( ! $ �?>� > 5� $���.3 � � $d+:( �;� � � + ° !,J �d/,� 3F� ( H �A$)(:$ 7 ¯ > (:& � &)&,(*�A( ! $ �?> � � + " �[& > ��.3 �[$.�8+*( 7 � ! +:( �;�\3 � !�� +:� �,3F!.� &)$)(*$ 7 ° ��-�¡3F> 5�-� ( 7 �)�%�A� �3F!." " � $ !-H � � �)�%+*�R�%+:+*� � &,�%+ > ( 3V�;� $`� ��3 ( 7�H �!��8C ( 7 �[$ !�"�!." 3F�0� ( > $)(:$ 7.���[N� $ 3 � � $'& ��� & H �!��	C (:$����� tI<.�A� � + 38�-� (�� " ���A( �m� $4� !�7.3 À��! * �?> &,�%$ �-" � � ( �;� $ 3A�;�R!��87.� $)( 3A� �A( ! $)�[$ O=�6�6�SN�< � � $'& �-� &,�[$&,��ªI$)(*� �8���	H < �8�i! +*( �;�WHe!��8" � � H �!�� t'<4�F� � + D�7�� /)$'& He!��8"�� � !0J � /)� �!��;� � He!��8" � � C ���7�7 �\(I�%$ � �%+ !,J ��&,/ C)C �[+ #)� � J ( 3 ( ! $ Ns � /'$'& He!��8" � �8���R(��[$ � �[+ #)� � J ( 3 ( ! $ � $ > �� $'&,� � À !�� & ± 9 9 C (*� ���R" �[& À C (*� H �!.� �A� JP� �%$ D  C (*� �-�RH �!�� �%c #�! $'�%$4�A�[$!,J � 9 9 C (�� �-�VH �!��\C'� 5��� &)�%+:�%$ N

²  9'À
�  2

�S�%�R(*$'$)� C ����R� �A�S¢ ± 2 À 9 � !,J � � ± À 9 ( N UV�!��\> ���� &,�%�#" �?> ���A�R+ ��7��P� �k� � + 7 �� +:+:� ��$¯ À ° NS��"  ± 9 * * !,J � 2 �±³² 3 5� ��-� " ±&%(')% ¯�« ! �FZ � Z}«R/ "TC � � ° N¯ 9�° NS��"  ± 9 * * !,J � 2 ±³² 3 5� ��-� " ± ¯ 2 À °+*-, N¯ 9 ° NS��" ² �  � 9 * * 3 5� ��-� " ± ¯ 2 À °+* ¯ À ´ 2 °�9 � 6 = ;/. N¯10 ° NS��"  ±³² !,J � 2 �±x² 3 5� ��-� " ± ¯ 2 À °+* ¯ ²)´ 2 °Y9 6 = ;/2 ¯ 7.�8� & > ( 3 /)$'&)� �P3F# (:+:+ ° N¯ * ° NS��"  ±³² !,J � 2 ±x² 3 5� ��-� " ± ¯ 2 À °+*0² N
0



« !.�A" � + H�� +*+:��� ��-� ¯ 9 ° N « !��8" � +:( 3 � � (*$ 7 �%$ 7 �!��Q� �F�V�)�%+*� � + 383 (%! �8� $ � +:+*�A(�& ��-� �%$ À $ �T3F!." & ��-�AH �!�� (*$4�A� C �[� �!�> � � + ��7��P��3[N_S( 3 � �R� �F�R�%c #I! $)�%$4�A�[$����� + ��7��P� & H �!��P3F� L=/,�8�%$ NU � +*+T¯ À ° % ' % �;� $1� N ��c N / #)#'3 �45� > (:&1�[$ !.# � �8� �A( ! $ ² � ² �[+*+:� � �0>;� & �8� � �8! �A�[$¾/ � ���F�`$)� 74� �A( > ��� � + N ���> � �P3F# (:+:+� � #)� � 3 �%$4�A� �8�.3·�?> ¯ 9.° N _ � $)+:( 7 �%$ 3 �� �A� 3	� � 3 /)+*� � �8���E�8(*+:+'$ ! +:+ > (:&�/'$'&,� �P3A# (*+:+ D ( 3 � � $'& �-� &,�[$ H �!.� � 3F�0� ( >,3 & !,JP�T7��P� & > ( 3/)$'&)� �P3F# (:+:+ D,H�� +*+E¯10 ° Ns � /)$'& He!.�A" � �8���	('&,/ C)C �[+ #)� � J ( 3 ( ! $ � $ > �� $'&,� � 9 !.� & ± � 0 C (�� �-�	" �[& À C (*� H �!�� �8� JP� �[$ D À.À C (*� ���	H �!�� �%c #I! $)�%$4�A�[$!,J � * 9 C (*� �-�VH �!.�RC)� 5�-� &,�[+*�[$ N �S�%�F� � 7 � � ¢ ± 2 À ²�9�9 !,J � � ± À ²�9 9 N U¡+:<4�F� � + 3A3 < 3 �8� " �%$ > (:& O=�Q�6� Z 3 � � $I& �-� &��-�� +:+*� 3 5� ¯ 9 D 9 9 D Z À 9 � D À 9 ( ° > (�&`�%$ � �%+ #)� � J ( 3 ( ! $ !,J � ¯ 9 D * 9 D Z À ²�9 9 D À ²�9 9 ° > (�&�&,/ C)C �%+ #)� � J ( 3 ( ! $ N
< � � $'& ��� &)�%$ H �!�� � 3A�0� ( > � � �%�F� " (:$ 3 � �d� $4� � + C (*� ���	H �!�� &)���6/,�?�!��;� &)� He!��8"�� �A�%� N _ � $)+*( 7 �[$�� �-�E" � $ � $ > �� $4�  ² C (*� �-�H �!��\C 5� &,�i�%$ � �%+ !0J ��&,/ C'C �[+ #)� � J ( 3 ( ! $ N �S�  ² C (�� �-� $ �T� ��.JP� � �V#)� � J ( 3 �8(*+:+ H �!.� &,/ C)C �%+ #'� � J ( 3 ( ! $ NUV�!�� t'<4�A� � + 3A� � #)� � 3 �[$4� � �8( ! $)�%$ �?> 1 D.!-H � �iC �%�A� JP� $ � & 2�� ¯(1 ° D-�;� $ &,�%� � �%+ � �A( >;�i�?>4� /)$'&)$)(*$ 7.3FH �%+:���	/ #)#'3A�;� �A� ��3·" �K&�

1 2 2�� ¯(1 ° ��
1
� �

� ¿
&����� � ± =; �

6#" �;� +:+ ��36�?>0� /)$'&,$'(*$ 743 �[$)�)�%�A�%$Y¯�¸R��-�Q� $4� � + 3 ("! �A!.� ( C'� 5��� &)�%+:�%$ ° N ���%$)$ �d� �[+ � �A( ! $ �;� $ !0JP�,3 5�d3F�0� ( >;�.3
2�� ¯(1 °E± 1¡¯ À ® � ° " �[& �

�
� �

�
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gRg c�d cBqfhfc bRmRkfbfh�glkfefbfb nob�d bfbRbRbRkRejhRhfcRmBelc+efb
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kfb c�d cBqfhfcBbfqfc c+kjqRb(grp�g nob�d bfbRbRbfbRbfhRbRhfb�gfgrhBi

À ²



U � 5� $ > 5�-� � ��c,� "�# �%+ 3 � � > ( � �A��(*$4�A� �A>;� +*+:� � + > � � (:$ 7B��! $ > � �87 � �P�-�T" < JP� �%��+P5� $ 7.38�-" � N6��" > (V� ��� 1 �+* � 3A!�" &)�3 / J%J � 383 ( >;� (:$4�A� �A>;� +:+:�%$ 3k" (��A� # /'$ � �A� �W3 5��7 �� +:+*� �V� �F��
1 � * � 2 1 M

� � À
9 *
�
1 � # � 2 1 M

�

UV�!��·� �A� H 5� �%$m$0< �.!��8� � � ��&,� J ( " � +4( �-#)#'�A! c,( "�� �A( ! $)�[$ �?> 1JM " 5��3 �A� > (4( 3 $'(��A� 7 �!��P� 9 N 9 9 � � + > � � (:$ 7.��� ¯ 9 * ± À ² �
$ � 9 ´ 9 9�° N �����A� � ���� �[$ � +:+�� H �!�� +85� $ 7.38�-"��.! $ > � �A7 �%$ 36H �!��\#'�8��� �8( 3A�;� �8(*+:+X��-"�# $)(:$ 7.���[N _�( C � � ���� $ �-�kH /)$ � �8( ! $)�%$ 2> (:& >;�-� L=�d&,�%+:$)(:$ 7'D," �[$ > ( � $ > �� $'&,� �QC'���8�TH /)$ � �8( ! $ 3A> ���� &)��� 3 �8� JP� �[$ N _S( C �[���!�> � �\" � � ��!�� � �8( >;��" ��� ! &,� �R3A!�"(:$.�8���! & 3 + �-�VC � � ���� $)(*$ 7.3A�4�P�;H � # 5� &,�%�F� � 3 �� �A� N�< 5� & � $ ��3A�;� +:+ > ( 3 � # 5� $0/ N
VVpFo ���# T F@# 1B3�*-F@#=361 S LN,�>?*(3 S 9+*GF p� $�(*�A� �8� �A( ! $ 3A" ��� ! & ��-� �[$ " �%� ! & 3A!�" /)� 7 5� �%$'&)�d( He� 5� $n�%$ H �!.�83 � ���-#'#)�A! c,( " � �A( ! $71 � # � �?> �[$ �8! �U1MW�8(*+:+�� �0>;� Z�A( ! $'�%$ 2 ¯(1 °6± ² 7 �%$)� � � �8��� �%$n� � + H �! + LF& (d1 �+* �/,�� *���# 3A!�" H �!�� � !�#)# $)(*$ 7.3A> ( 3V��! $ > � �87 � �8���6"�! �U1M D & >,3%N'3 5� & � $ � �F�+:( " *�� � 1 �+* � ± 1JM N��" (E1 �+* �/,�� *�� # ��-� �%$�� � + H �! + LF& 3A!�" �.! $ > � �A7 � �P�-�S"�! ��1M D�3 5� ��-�d�.! $ > � �A7 �%$ 3A!�� &,$)(:$ 7 �%$Y&,��� 3 �K�!.�83 � �#�!.3 (��8( >;� � � +*�%�
	 D'3 5� & � $.� � �F� +:( "*�� �

�
1 �+* , =�� 2 1M

�
�
1 � * � 2 1 M

�
�
±� � ,³´

� �;� +:+ ��3 &)�%$ �.3 < "�# � ! �A( 3F�;� H �[+ �.! $ 3 � � $4�A�%$ NV��" 	 ± À 3 5�@3 ��-743���! $ > � �87 �[$ 3 �%$ >;���8� +:(:$;L ��-�KDQ!."À ��	 � 9 3 5��3 ���7.3T��! $ > � �87 �%$ 3 �[$ >?���8�B3 / # � � +:(*$-L ��-��!,J � !." 	 ± 9 3 5��3 ���7.3T��! $ > � �87 �%$ 3 �[$ >?���8��0>;� & �P� �8( 3A�]N
�Y���-�d� /����@�G�d���6�
B $4� �-7 � �A�U1 � # ������ �%$ �-#)#'�A! c,( "�� �A( ! $ �?> �%$ �8! �V�A(:+*+�� �0>;� �A( ! $'�%$ 2 ¯(1 °E±x² N� � <4+ !�� /,� > � JP� +:(*$ 7 �%$ � /)$4� 1 ��# � 7 � � �

2 ¯(1 ° � 2 ¯�1 � # � °�® 2  ¯�1 � # � ° ¯�1 2 1 � # � °�´ ¯ 9)´ 9.°_S( H 5�-� �%$�+ !��;� +u+:(:$;L%��-�\"�! &,�%+:+ �?> � �0>?� �A( ! $)�[$ 7 �%$ !."j� �A� 3 �� �F� � ���!.7 � � +:�[&,�%�\(6¯ 9 N 9.° �8(*+:+ ² �
2 ¯�1 � # � °�® 2  ¯�1 � # � ° ¯�1 2 1 � # � °E±x²!,J �`+ �!.38� /,�U1 3A!�" > (u� �-�R3A!�" $ ��.3 � ���-#)#)�8! c,( " � �A( ! $ 1 � = � �?> �8! �8�%$ NO ª 7 / � �%$`$)�[& � $ 3 � �V> (u�0/ �V> (]/,� 7 5� �%$'&,�W( He� 5� $ 3 � ��� � �-#)#)�8! c,( " � �A( ! $)�[$�1 � # � � ��-� $ ���6He�P�-" 1 � = � 7 �[$ !�" � �F�\+ !.�;� +*��-#'#)�A! c,( " � �P� 2Y" �K&M� � $ 7 �%$4�A+:(:$;L=�%$ !,J � H �! + L � &)�%$�$)�[&M�A(:+:+&1)Z � c,�[+*$ N

1 � # � 1 � =�� 1 � ; �
1JM

B +:+ " �� $4� �?� $n«S�%¬V� ! $ 3\" �%� ! & He!��8" /)+:� �P��3 �s ( > �%�T�%$ ��#)#)�8! c,( " � �8( > +2�!43 $'(*$ 7 1 � # � �?> 2 ¯(1 °�±b² D¡C � 3 �?��-" �%$ H �! + LF& �?>���#)#)�8! c0( " � �8( ! $)� �(E1 �+* � ,i�[$)+:( 7 � D
1 �+* , = � ± 1 �+* � 2 2 ¯�1 �+* � °

2  ¯�1 �+* � ° ¿ $ ±³² ¿ À ¿ !3!�! ¯ 9,´ 9 °
��" 3 � �-� � ��#)#)�8! c0( " � �8( ! $)�%$n+*( 7�7 � � �8(*+:+ � ��.JP� +:( 7 �S$ ����8� �[$ �8! � 3 5� ��! $ > � �87 � �8��� (*�A� �8� �A( ! $)� � $ ��"�! �W&,�[$)$ �M�A! � NI� $! + ��-"�# +:( 7�3 � ��� � �-#)#'�A! c,( "�� �A( ! $�+:�[&)� � �A(:+:+ � �A�S«R�%¬V� ! $ 3V" �%� ! &�&,( > � �87 � �8���[N�����4�@�6�0� )�� ��� 5B �A� � ( 7 �[$ 3 � �^> ( # 5� � �0>;� �A( ! $'�%$�(k��c,� "�# �%+ 9 N 9 N _�(6� ����2 ¯(1 °T± � � $�¯(1 °h2 1 " �[&�&,� � ( >;� � � $
2  ¯(1 °Q± � � $ ; ¯(1 ° N]��" > (u� �-� 1 ��# �E± 0 ´ * 3A!�"v3 � �-� � �-#'#)�A! c,( " � �A( ! $ H 5�-�\> ( " �[& ���������
	

À�À



��� P������&."������������ P'�(!�P�� >E@�,BA��EDXP)� F �
���)��2�3�4��'5
6&.

��A�3-@ 9 ����(��� P'���B7"�
P���P�!���<���A�3'@ 9 �
���������� P'�(!�P�� >E@�,BA��EDXP�� F �

L���>

<0!�"j7 � �VH �! + L � $'&,� � � 3 /)+*� � �
[ \ �^]q� _-` \ �^]q� a
b c�d e bRbfbRbfbRbRbfbRbfbRbRbfb b(d^g�hBijhRhBkjbBelc+eRe+gRg�m
g c�d cBq hfp�grhfqRbRkRijcRhBkjb b(d bfbfc�grh�g�mBijhBifmfqBkjp
k c�d cBqfhfcBbfq pBeRejb�g�hBkRe b(d bfbRbfbRbRhfqBijqRpRmfbBifi
h c�d cBqfhfcBbfqfcBeRifqfbRq kfe b(d bfbRbfbRbRbfbRbfbRbRbfhRpfq
c c�d cBqfhfcBbfqfcBeRifqfbRqfbRp b(d bfbRbfbRbRbfbRbfbRbRbfbRbfb
e c�d cBqfhfcBbfqfcBeRifqfbRqfbRp b(d bfbRbfbRbRbfbRbfbRbRbfbRbfb_S( 3 � �R� �F� > ( H 5�-�\" < JP� ��� 3 $ �-C'C`�.! $ > � �A7 �%$ 3[D4� $4� � + �.!��8� � � � � &)� J ( " � +:� �VH �!.� &,/ C)C + ��3 /)$ 7 � H ���� ( >?��� L=� 3 �A� 7'N

��" 1JM���-�V�8! �A�[$ 3 5��7 � � � � <0+ !�� /,� > � JP� +*(:$ 7T� /)$4� 1 � * � �
²^± 2 ¯(1 M °E± 2 ¯(1 �+* � °¡® 2  ¯(1 �+* � ° ¯(1 M 2 1 �+* � °�® À9 2   ¯�� � * � ° ¯�1 M 2 1 �+* � ° ; ¿

&���-� � � * �6+:( 7�7 � �V" �[+*+ � $ 1M !,J �71 �+* � N U � 5� $�¯ 9 N 9 ° � ���\> (
2  ¯�1 �+* � ° ¯(1 �+* , =�� 2 1 �+* � °E± 2 2 ¯�1 �+* � °�´

B &)&)(��8( ! $ �?> &,� 383A� /,�A� � < JP�`!,J �`�[$ !." tI<.�A�A$)(:$ 7 7 � �
2  ¯(1 � * � ° ¯�1 �+* , = � 2 1 M °E± À9 2   ¯�� �+* � ° ¯(1 M 2 1 �+* � ° ; ´

< 5��!�" 2  ¯(1 �+* � ° �±³² 3 5�T7 �� +:+*� � �
1 �+* , = � 2 1 M

� ± �
2   ¯�� �+* � ° ��
9 2  ¯�1 �+* � ° � � 1 �+* � 2 1 M

�
; ¿

& >,3%N[!�" «R�[¬V� ! $ 3�" ��� ! & ��! $ > � �87 � �P�-�]"�! �¡�%$m�[$ � �[+ �8! � � 3 5� ������.! $ > � �A7 �%$ 3 �%$ �4>;� & �8� �A( 3F�W!,J �m&,�%$ �.3 < "�# � ! �A( 3A�?�H �%+ ��! $ 3 � � $4�A�[$ C +*( �
� ± �

2   ¯�1JM ° ��
9 2  ¯�1 M ° � ´

� >;� & �P� �8( 3A�m��! $ > � �87 �[$ 3 (*$'$)� C ����Q� �F�6$ ����8�i�8! �8�%$ H 5�-�Q> ('/)$ 7 � H ���� �%$ H �!.� &,/ C)C +:(*$ 7T�?>T� $4� � +:��� ��!.�A� � � � � &)� J ( " � +:� �( >;�-� L=�i(��8� �P� �A( ! $ N
D �G
C�0/J�K�@�G�d� ����/6�UV�!���� �F� H 5� �%$ " ��� ! & 3F!." (*$4�8� � $ > �� $'&,� � &,� � ( >;� � !.�T�;� $ " � $1� �P3 �� �F� � 2  ¯(1 � * � ° (R«R�[¬V� ! $ 3T" �%� ! & " �K&@�%$&,("!�� � �[$ 3A��#)#)�8! c,( " � �8( ! $

2  ¯(1 � * � ° � 2 ¯(1 �+* � °32 2 ¯(1 �+* 6 =�� °
1 �+* � 2 1 �+* 6 =�� ¿

!,J � H 5��� &E5��3 � �?� $4� " ��� ! &)�%$ �s ( > ����� > 5�n�-#)#)�8! c,( " � �A( ! $)� � 1 � # � !,J �I1 � = � �?> +X�!.3 $)(:$ 7 �[$Y�A(:+:+ 2 ¯�1 °S± ² D]C � 3 �K��-" �[$ H �! + LF& �?>�-#'#)�A! c,( " � �A( ! $'� � (d1 � * �/,d�%$)+:( 7 � D
1 �+* , =�� ± 1 �+* � 2 2 ¯�1 �+* � ° 1 �+* � 2 1 �+* 6 = �

2 ¯�1 �+* � °32 2 ¯(1 � * 6 =�� ° ¿ $ ± À ¿ 9 ¿ !3!3!
s � !." �%� � ( 3A� � �?� $ > (u� ! + �;��" ��� ! &)�%$ 3F!."v� �F� > (�& �P�-�R3 � �;� $4�8�%$ " �%+:+ � $`� > 5��# /)$ � �A� �R# 5��7.�8�-H �%$ !0J � H �! + L=� � &,�%$�A(:+*+ 3 &,�[$ 3A� ��-� 1'Z � c0�[+*$ N

��� S edZ���Tqc XR`�S r s V	Z\g XRs\c	^qV bviT$]�s\Z\c5[_^_`vevXRc@{_XR`�b	XY`�XR`�f�Tqb	V�s\Z\`	� uTqc5t u^_c p X�
�V@^_`�bOS X0V@^�f�^�y���Tqb	xdS gEV@^qV	Z\b@[WT$t XRs\[_^_`�b�VzTq`vV	XY`�]�s\Z\c
 ����� P

���
f uTqc�� uTqc&c@^qV	XY`Eb�S r s V@Z\gEs\Z\yYZ V	X0V�k

À 9



1 � # � 1 � = � 1 � ; � 1 � � �
1 M

�����4�@�6�0�})u����� <,�-"�" � � �0>?� �A( ! $ 3A!�"aH �!.� /)� D & >,3%N�2 ¯(1 ° � � � $�¯(1 °O2 1 ± ² N _S( 3 � �-� � ����" �[& 1 � # � ± 0 ´ 0 !,J �
1 � = � ± 0 ´ � N�< � �;� $.� " ��� ! &,�[$ �?� $n&65� 3F�0� ( >;��3V3 5� ����-� ( � �������
	
��� P�8�������� � P�5R��� �&% �
���)��8��������� P�8 ��!�P�8"�?��5R�������� P�5���!�P 5'�
���)>-@�,BAC�ED P�8$��8 F � V >-@�,RA��ED P 5 ��5 F �
���)��2�3�4���7C6j5B8

P���P 5+!���5�*
� P�5+!�P�8E�+< � �'5+!���8��
�
��������C� P'��!�PC�
>-@�,BA�� D P)� F �
P�8���P 5'�=P 5R��P�����8�����5����'5R���C�

L���>_S( H 5�-�VH �! + L � $I&,� � � 3 /'+�� � �
[ \ �^]q� _-` \ �s]q� a
b c d cBbRbfbRbfbRbRbfbRbfbRbRbfb n/gRd hRbfhRpRifpBk+grqfhBefbRkRe
g c d pRbRbfbRbfbRbRbfbRbfbRbRbfb c�d kfpfb�grijcBmfqBejpfcBmfbBe
k c�d c cBpfmRpBkjhRpfmRqBilcRcBi nob�d ifpfqRpfmRqBkjbRmfpRqBejpfc
h c�d c ifbRkfqRpfbRmfbRbBkfe(g�m nob�d c+kjbRpfpBefbfmBkjbRpRpjcBp
c c�d cBq mBejhRqfm�glkfkRififqRp b�dsgrbfp�gre(grqfhBefkReRejmBe
e c�d cBq kfmjcBmRifq�g�bRhfhBefm nob�d b�gfglkjqRbfc�glilc+kfqfhRh
p c�d cBqRhfh qBejqRbBkjbBelc+kfp nob�d bRbfbBkfifhRpfmBejbRmRmfhBe
i c�d cBqRhjcBbfqfcBq hBifejcRqRb b�d bRbfbRbfbRbBifkfhRiRefhfpfc
m c�d cBqRhjcBbfqfc+efifqfb pBifi nob�d bRbfbRbfbRbRbfbRbfbfcBpRkRi
q c�d cBqRhjcBbfqfc+efifqfbRqRbfp b�d bRbfbRbfbRbRbfbRbfbRbRbfbRb
grb c�d cBqRhjcBbfqfc+efifqfbRqRbfp b�d bRbfbRbfbRbRbfbRbfbRbRbfbRb

g� $ �?� $ > ( 38� � �A� �.! $ > � �A7 �%$ 3A!�� &,$)(:$ 7 �[$ H �!��W3 � �;� $4� " ��� ! &,�%$ D�> (:& C � 3 �K���" $)(*$ 7M�?> �[$ � �[+ � �! �A�A� �[D ���� 	 � À ´ �'À  D& >,3[N���! $ > � �87 �[$ 3 �%$w��-� &E5�93 / # � � +:(*$;L%����[N �S�%�F� � (:$)$)� C ��-�^� �F�T$¡��-�P���A! �A�%$ H 5���m> (Q/'$ 7 � H ��-� À N � 7 5� $ 7 � �m3 5�Y" 5� $ 74���!.�A� � � � � &,� J ( " � +:� �\H �!.�R>;�-� L=�d(��8� �P� �A( ! $ N�< � �;� $4� " �%� ! &,�[$@��-�KD � �8! � 3 &,�%$�+X��-7.� � ��! $ > � �87 �[$ 3A!�� &,$)(:$ 7 �[$ D.!�H � ��" � ��v!]� � �8( > �� $`«S�%¬V� ! $ 3k" ��� ! &`� H �8� �P3F!." 3 � �;� $.� " ��� ! &,�[$ CI�-�P�m7 �!.� �[$ H /)$ � �8( ! $ 3AC � � ���� $'(*$ 7�# � � (��8� �P� �8( ! $ " �[& � $«R�[¬V� ! $ 3V" ��� ! &�&,� 3A3 /,� !."j7 �!�� �%$Y&,� � ( >;� � ��C � � ���� $)(*$ 7'N
����3��� �¡�¾���E� �����0�
��5� &,� «S�%¬V� ! $ 3d" ��� ! & !0J � 3 � �;� $4� " �%� ! &,�%$����� + !.�?� +�� �.! $ > � �A7 �%$4� �M" ��� ! &,� �[Du" �K& � $ (:$.�8� �8>;� +:+*� � + > � � (*$ 7.3A" �%Z� ! &,�[$����� �[$ 7 + !�CI� +*� ��! $ > � �87 �[$4� N s �[$ !�" � �F� � $ > �� $'& � �%$ ��!�"TC (:$ � �8( ! $ �?> (:$4�A� �A>;� +:+:� � + > � � (:$ 7.3A" ��� ! &)�%$ !,J �+ !��;� + ��" �%� ! &,� �\�?� $ "�� $ H �!.� �[$ � &,� 7�! & � � 7 �%$ 3F�;�-# � � $ � � !.3V� � 3A# � � �A( > � " ��� ! & !,J ��/)$'& > ( �;� &)�m&E5� +:( 74�)N)g� $H 5�-� &65�d3%N �]N �0< C'� (�& " ��� ! &)� �KN �S�%�Eª'$)$ 3E" < JP� �%�·��!�� � �A( >?�^3 5� & � $ ��" ��� ! &)� � ( ! +*( �;�i#)�8!�7��P�-"TC ( C +*( ! �8� �]NKO"� ���'���
	ª'$)$'� �\> ( -����G��� 3A!�" C < 7�7 � �V# 5� &,�%$'$ � �A� � $'( �]N
VVp V � QS ,OL21:L T ,�L SUTUT F@#&LNL D *(3 pOi#)�P�-� �A( � �[$ �.!�"�" � �d" � $ � �F� �?>0C)� <4� � (*�A� �P� �8( ! $ 3A" �%� ! &,� � $ � � H �A� � �� $'&)+*( 7 � " 5� $ 7.� (*�A� �P� �8( ! $)� �KN �����A� �38�-" ��?>0� /'$'&,$)(:$ 7.3FH �%+4/)$'&)� �·C � � ���� $)(*$ 7 �%$ �?>WH /)$ � �8( ! $)�%$ 2�7 �!.��� �F� " � $m� > (*$ 74��3���J[J � # �A� �P�R��#)#)�8! c0( " � �8( >;� +X�!.3 $)(:$ 7.���
�1 " �[& 2 ¯ �1 ° �±�² N�S5� ��1JM >;�-�P� &)�%$¾�%c �-� � � +2�!43 $'(*$ 7 �%$¾�A(:+*+\� �4>;� �A( ! $)�[$ !,J �¾+P5� � ��1 ± �1 2 1M >?���8�9H �%+:��� ( > 5�-���-#'#)�A! c,( " � �A( >;�+ �!.3 $)(*$ 7'N

À�9



� � <0+ !�� /,� > � JP� +:(*$ 7T� /'$.� 1M 7 � �
2 ¯ �1 °E± 2 ¯�1 M ® ��1 °E± 2 ¯(1 M °�® 2  ¯(1 M ° ��1 ®?> ¯.��1 ; °E±± 2  ¯(1 M ° ��1 ®?> ¯.��1 ; °�´UV�!��R3A" 5� ��1 7 �� +:+*� �

2  ¯(1 M ° ��1 � 2 ¯ �1 ° ¿3 5��!." 2  ¯�1JM ° �±x² D & >,3[N)!�" �8! �8�%$ ��-� �[$ � �[+ � D � ���\> (
��1 � 2 ¯ �1 °

2  ¯(1 M ° � 2 ¯ �1 °
2  ¯ �1 ° ´

�S���0���Q�4�j)u���u�]�S5� � !.383QC ��� �8��� � �TH /)$ � �A( ! $'�%$
2 ¯�1 °6± 1 ; � 6 � 2 ²)´\9

�E�0>;� �8( ! $)�%$ 2 ¯(1 °�± ² � �-� � � �9�%$ � �%+ � �! �F�A� ��3F!." > ( 3 � � ( > �� $ 3 �A� � ª 7 / � $)�[& � $ N6O ���!.7 � � ª 7 / � � �-��> ( � (*� � �7��P�;H �[$ �?> 2 ®�� H �!�� � � � � ²'´ ² * N _S( 3 � � �0/ � &)� � ( >;� � � $ ��!�"�" � � (:$ N ���%$ " (*$ 3 � �`�8! �8�%$41 ����� ����d> �� + C � 3 �K���" &¯ > �� + ��! $'&,(*�A( ! $)� �8� & ° � H �8� �P3F!." &,� � ( >;� � � $Y��-�E3 � !�� (I&,� 3A3	!."�7 ( > $'(*$ 7IN �T���� � "�! �S��-� &,�%$ 3 �K�!.�83 � �W�8! �A�[$-1 � 
 � &E5� +*( 7 �C � 3 �?��-" & ¯e(:+*+ �-�.! $'&)(��8( ! $)� �P� & ° D &,� � ( >?� � � $ ���� L=/�+*(*�A�[$&���-�KN «^����A" ��� � C � 3 �?��-" � H 5�-�R> (�1 ����� ± 2R²)´ 9 ( � ²)´ ² 0 !,J �
1 � 
 � ± 0 ´ ( * � ²)´ 0 * N

-2 0 2 4 6
-1

0

1

2

-2 0 2 4 6
-1

0

1

2

� �A� � +*�A� � $ � �A( > ���� H �! + L � $'&)� $�B $4� �-7@� �F� �1f��-��> 5�����-#)#)�8! c,( " � �A( >?� �8! � !,J � > (R� �-� � ± =; ! À ² 6#" H �!.� $65��7�! �#I!43 (*�A( > ���)�[+�� � +¡¸ Nu��"b> ( �;� $ > ( 3A� � �F� H /)$ � �A( ! $)�[$ 2B> �� c,+ ��� �A� JP� �[$ # 5� (:$.�8� �8>;� +:+*�%� �1 2 � �
1
�

�1 ® � D & >,3%N
2 ¯ �1 2 � ° ! 2 ¯ �1 ® � ° � ² D)3 5�TC +*( ��2 $ ! +:+�$Q5�-7�! $ 3 � � $ 3 (u(:$4�A� �A>;� +:+:���d¯ !�" 2 ��-�V�.! $4�A(:$0/)� � +*( 7 ° D0!0J �n&���-�8" �[&`� �-� �1¸ �.!��8� � � � � &)� J ( " � +:� �KN
VVp�
 	 L � Q#&L29NLN1 L T # � 5�
(*-F S p
B $4� ��7T> ( 3A�;� +:+ C � 3 �?��-"�" � &)�%$�$����3 � " (:$ 3 � ��#�!.3 (��8( >;���8! �A�[$��8(*+:+�� �0>;� �8( ! $)�%$`(���c,� "�# �%+ 9 N 9 N _S( C �!.� L ���V" �K& � �F�� (*� ��7.�8�-H �%$��8(*+:+ 2 ¯�1 °E± � � $�¯(1 °82 1 NU � 5� $`ª 7 / � �[$`(u�%c0� "�# +*�%� 3 � �V> ( � �F� ��� �8/)�%+:+ �T�8! �8�%$ C �!�� +:( 7�7.�T" �%+:+*�[$ ( N 0 !,J � ( N  N _S( C �!�� L �-�V" �[& � �A� C (*+�& � �%$> � � � !��KD �%+:+*� � �%$�+*( 3 � �)D)�?>`3 ���7 9�²�² � � +0L%��-" $4� H �!�� &,�%+ � &,� " �%+:+ � $ ( N 0 !,J � ( N  " �K& $
��� P���Q�@R�',BA �M�L ���� � V ����� V 7�8�8 �
�_S(]/)$'& > � � /,� 3F�0� ( H � �?> � � +:�%$ 7 �[$ !�" � �A� 3 �� �A� � �%�F� 3 � " ( �.! + ! $¯�� ° � H �A� � /,�A� � < JP� ��� N «S/`&,�%ª'$)(:� �P�-�Q> ( H /)$ � �8( ! $)�%$
23A!�" �[$�(*$)+:(:$)��Z H /)$ � �A( ! $�¯ > ( �?� $ ���> �[$ 7 �!��P� �[$�-z� /�� �d��� /�Z�ª'+ °
���)���-@f�EQ @R� L ���&����C� P-��!(P�� V �&P��j�
�G�

� �EQ @R��L �����'M+�-@(2���6
�"� P'� �������� P-��!�P

��� S�� � � ~��_����� � fEedb�kE^_S edZ ��Tqc&XR`$S r s V@Z\g�XRs\c@^qV
�
V@Tqc�eEZ�S XYf���XRc�V@XRc@S XRcZ�wCTYxds\^_c r V�evXRyz[ds\Z\`E{_XY` ^�y��}tRiTqc

�
�G���~ ��� � � � � � ~��_�

�! #" ~ � �%$U� " ~ �'& P �)(
* u^_c�b@S iT " ~�{�uTqs\s\XRc�f�iT

+ " ~ +-,/. » �! + �����~ � +
+ � � � � �"~ � � + ,0. » �1 + �����~ � +

+ � � � � ���~ � +32
f uTqc�� uTqc&c@^qV	XY`Eb�S r s V@Z\gEs\Z\yYZ V	X0V�k

À 0



���������
	�C � �0� ��;H � ��� &,��ª'$'(��8( ! $)�%$ D /)$'& > ( � /,� 3F�0� ( H � " �[& �]� H �8� � /)�F� � < JP� �%� N «R/ ���� &,���S& ��7.3V� �A� � (*� ��7.�8�-H �%$
���$AEQ�2��"� P V �"�&P'���_S(�+2���7�7 � �V# 5� ���F� � /,�8$��� � D,H �!��R� �F�R+X�� �F� �-� � 3 � >;�-�\�8! �8�%$ ��-�KD4" �K&
��� S�3'@+>G2��UV�!��R� �F� H 5� �%$ 3 $4< 7.7.�-� �Rª 7 / �\> �� + L=� �\> (u+X��-"�# +:( 7 3A�;� + �T# 5�T�.!0!�� &,(*$ � � � c,+ ��� $ �^" �[&
�����P'@�, �ED������ ��� �G!-5B8Z5B8 F �

!,J � 3 �� �A�A� �\� / C'� ( ��!,J � � c,�%+*�A��c0�8� �\" �[&
��� �'@B� Q�L ��� �"�&P'�+����(���&P'�+!�P���8 V 7�6& 3�2���L(� �j�
��� P Q��#�L�Q ���&P��j� V Y Q��# L�Q ��� �"�&P'� �j�

7.4 7.5 7.6 7.7 7.8
−10

−5

0

5

10
f(x)=tan(x)−x=0, 2:a roten

x

f(
x)

«R/�+X���3 � �V> (�(:$n�[$ 3 � �-� � �-#'#)�A! c,( " � �A( ! $ 1 � # � " �K&`�-L%�� + #��?>
��� D P�8 V Y�8 F ��S-@R��A ���"�B5��
�

AM5���A�.!��P3 �%� # + �.J � �8�.3 �!�> � �E3F� ���� $)(:$ 743F# /'$ � �A�%$ " �%+:+ � $ 7��P�;H �[$ !0J � / Z � c,�%+:$ N�g / 3F� $ ��#)# � � < JP�03 $)�[& !,J � # /)$ � �8�%$ 3��!0!.� &,(:$ � �A� � � ��" $ �-� ( P�8 � � 3A# � � �A( > � Y�8 N_S( 3 � �\# 5� 1 � # � !,J � 2 ¯(1 � # � ° " �K& ���	�%� 3A!�" 7 � � �[$ �.!�"�#'�-� �\/,� 3F�0� ( H �
���)>-@�,BAC�ED P�8 V �"� P�8E� F �

��� ��0�.�.�L�;�8�8 %��&%�%���.�L�!�8'5_S(�� �-� $0/ P�8 3F!."v3 � ��� � �-#)#)�8! c,( " � �A( ! $ �8(*+:+ -����G��� H �!��R� �F� H 5� �%$�$ !.7�7.�8� $)$ �-� � ��#)#)�8! c0( " � �8( ! $
��� P���� � L�3�2 �:� V P�8E�
�?>-@�,RA��ED P V �"� P'� F �

��� ��7�.�0�L�;�8�8 !�7C�&0�8�1�0�L�!-5f�

��" H /)$ � �A( ! $)�[$�( 3 �K�� +*+:���n��-�mC � 3A�0� ( > �[$ # 5� �%$ �A�%c0�Fª'+ D �[$ 3%N �]N -z� /3���E��� /�Z2ª'+ D�" �[& $ �-" $)��� � L�P�7 7�� 9 !,J ��(*$,Z$)�[�65� +:+*�%�
�����-M+�'@(2��)�����

�
L�P�7

�
7 �&P'�

���������� P'�(!�P��

3 5� ªI$)$)� �\> ( �8! �8�%$ " �[& ��!."�" � $'& ! � ���)� � L�3�2 ����� L�P�7 7 V P�8E� N
�k� �8!��V> 5�-�kH /)$ � �8( ! $ # 5� �%$ #'�-�P�-" �%�A� � ' ¯ 3 ���!.> $)(*$ 7 À °
�����-M+�'@(2��)�����

�
L�P�7

�
0 �&P V E�

����P���*+����C� P'��!� �

3 5� ªI$)$)� �\> ( �8! �8�%$ " �[& �������7 �IP���� � L�3�2 ��� � P-�+� L�P�7 0 � P V E� V P�8E� N
À *



VVp�� Q�	� L21:L T # F pÀ N _�( 38�`� �F�i� �0>;� �8( ! $)�%$I1 ; 2 J�!.3 ¯(1 °S± ² � ����#)� � J ( 3 �%$ #I!43 (*�A( >Y�8! � N �k� � ��-� $ �`3 �K& � $9&)�%$)$ �`�8! � " �K& H < �8��.!��8� � � � � &)� J ( " � +:� �KN
9 N UV�!��E� �F� 3 �A/'&,� �8� � 7 �%$ He� � �4> �%$ 3 �%$ > (:&^� !.� ( 3 ( ! $ 3A3A> �� $ 7 $)(*$ 7S> (*+:+ " � $ C � � ���� $ � $65�-7.�8���?> &,� " (*$ 3 � �W#�!.3 (��8( >;�� �! �A�A� � $ � �A(:+:+�� �0>;� �8( ! $)�%$

1\� � $¡¯�1 °6± ' ¿ ' � ²
¯ � ° AS/ �R" 5� $ 74�^#�!.3 (*�A( >?��� �! �A�A� � ª'$)$ 3 &,�%� !,J �n/'$ 7 � H ��-�V>;�-� +:( 7.7 � � &,� N
¯ C ° �k� � ��-� $ � &,�[$ " (:$ 3 � ��#�!.3 (��8( >;���A! �A�[$ D0H �!�� '�± 9 D," �K& H < �P����!.�A� � � � � &,� J ( " � +*� �[N
9 N\g� $ �?� $ C � � ��-� $ ��� �;D)" �K&M�[$ CI�-� �V/ #)#)� � #'� &,� � &)&,(*�A( ! $'� �\!,J �Y&,( > ( 3 ( ! $'� �KD47 �%$ !."j� �A�R+ �!43A� � �0>;� �8( ! $)�%$

1 ; 2 � ±³² ¿
" �[&`� N �%c N «R�%¬V� ! $ 3V" �%� ! & N

¯ � ° AS/ �R3 � � (��8� �P� �A( ! $ 3=He!.�A" �%+:$M/)� !."�> ( � $ > �� $'&,� � «S�%¬V� ! $ 3V" ��� ! & �dUV�!��V> (*+ �;��3 � �-� � �-#'#)�A! c,( " � �A( ! $'� �E�.! $,Z> � �87 � �P�-�k" ��� ! &)�%$ �
¯ C ° _�( 38� � �A� ��! $ > � �87 �[$ 3 �[$ ��-�S�4>;� & �8� �A( 3F��H �!�� &,�[$Y� ��-� � �0>?� �A( ! $)�[$n&65��� �± ² N _ � & 7 �� +:+*� � &E5��� ± ² N �k� 3 � ��-"&,�[$ ��3 < "�# � ! �8( 3A�;�^H �[+ �.! $ 3 � � $4�A�%$n( C 5� & �TH�� +:+*�[$ N
0 N �)L=/'&,$)( > 5� $Y¢ ¯e(�&,� J ( C �[+ ° # 5���?>03 �45� $'&,�%� � " ���A� �\He� 5� $n�%$n+ L=/'& � �� +*+ ��7 � 3\�?>�He!��8" �%+:$¢ ± ¢ # 2:9-² = # + !�7 ¯ � °52 � �&����� ¢ # ��-� + L=/'&,$)( > 5� $ À " �%�A� �·He� 5� $T+ L=/I& � �� +:+ � $ !,J � ������ �[$ #I�-�P�-" ���8� �·3F!." � $ 7 � � �0/ � + L=/'&)��� H �!��P3A>?��7.�.3 &E5�&,�%� 7 5���k7 �%$ !." +*/ H �A�%$ N ¯�� C � �8!��\�?> +*/ H �A�%$ 3\> ( 3A��!43 (*�A�%� D �A� "�# � �P� �8/ �\!,J � H / � �8( 7 �)��� N ° _�( > (*+:+ H �!�� ¢ # ±  ²&-� C � 3 �?��-"�" � &)��� �?>,3 �05� $'&B&���-� + L=/'&,$)( > 5� $w��-� 9-² &-� &E5� � ± À ´ À * ! À ² 6 � N l\(*� � �[$B+X��-"�# +:( 7n7��P�;H=D]" �[&�·����� D�!,J �Y+ ��.3��?> �%$ 3 � ��� � �-#)#'�A! c,( "�� �A( ! $ �?>n�?>,3 �45� $'&,��� DI" �K&I���./��8��� N �k� 3 � ��-" 3 �K& � $Y�[$$ !.7�7��P� $'$ �-� ���#)#)�8! c0( " � �8( ! $ " �[&�-����G��� N
* N l\(*� � &)�%$ � / �A>;��3A!�" ( "�# +*( J (*�S&,�%ª'$)(:� �P��3\�?>

1 ; ® / ; ± À ® ' 3 (:$�¯(1 /)°
H �!.� '�±x²)´  ¿ À ´ � ¿ 9)´ 0 !,J � 9 N 9 N ���[&,$)(:$ 7 $CB $ 3 �� �A� #�! +X��-�P�T��!0!�� &,(:$ � �8� �V!,J �M+X�!.3 /,� �P� &,(:�%$ D)3F!." H /)$ � �A( ! $ �?>> (:$ � �[+*$ D)H �!��\! +:( �?��> (:$ � + ���k" �K&�-��.����� N

� N �k��� �8��� � ��#I! +*<0$ !." ���
� ¯�1 °6± ¯(1 2 À ° ¯(1 2:9�° ¯(1 2 9 ° !3!3! ¯(1 2 ( °E±

± 1 . 2 9  1 2 ® 9 9 9 1�� 2 À��!� ² 1�� ® � ( �!� 1 � 2 À�9)À�9 9 1 ; ® À�9 ² �  1 2 * ² 0 ²)´l\� #)� � 3 �%$4�A� �8��#I! +*<0$ !." ��� " �K&��%$ > � � � !��·3F!." (*$'$)�%�65� +*+:� � &,� 3A3·�.! ��� J (:�%$4�A� �[N �����A� �W�;� $ 7 �!��P��3 ( ���������
	" �[&n�O��� � N
( N\� $Y+85� $ 7 3 �05� $ 7 / #'# �)���A� �.3R"�!�" �%$4� � $4� > (:&`�A(�&,�[$¸ ±x² ( " (��A� # /)$ � �8�%$ N]g �K&Y&,�%$)$ ��# /)$ � �S(�1 ± ² !,J �

1'Z � c0�[+*$�/,� " �[& 3 �05� $ 7 �%$ C � 3 �?��-" 3 �A� "�# � �8� �A/ � �%$��^¯�1�¿F¸ ° H �!.� ¸ � ² �?> /,�F� � < JP� ���
�^¯(1¡¿F¸ °E± �  6 �
	�� * " � � ¸&�����R#'���8��" �%� �P�-� $ �8$ ± * ´ À ( !,J � � ± 9  ´ 9 C � �8!��R�?>M> ����A" �%+:�[&)$)(*$ 7.3FH �!��8" 5��7.� $ � � 3F# � � �8( > �i&)�%$��A(:+:+ H �!.� & �> ��-�8" �%$ N

�k� � ��-� $ � /)$'&)� � �0/ � +P5� $ 7 �8(:& 3A!�" �8� "�# � �8� �A/ � �%$ > (:&L1 ± À �!�> � �83 �A( 7 � � 9�² � NCB $ > �� $'&�-����G��� N
À��



VVp�� � QS ,OL21:L T # F pÀ N _S( � (�� �-� / #)# / ± 1 ; !0J � /�± J�!43 ¯�1 ° H �!��R� �F� 3 � >;�-�V� / �A>.!�� $ ��3F� ��-�V>;�-�P� $I& �8�'N
g �[& ���������
	�7 �!.�83 &,�%�F� � 3 5� ������
��� P���Q @R�',RA  M�L �:8 V A�@ V 7�8�8��
�
���$A Q�2��C� P V P ���+7 V P V M�2�, � PE� V �:!"� �j�
�����P'@�,
�ED�8 A�@)!E5 7 F �
���GQ�L�S�L���> ���&Y���P��+7'� V �/Y��EM+2 ,
�&P-� �j�

0 1 2 3
−1

−0.5

0

0.5

1

1.5

2

y=x2

y=cos(x)

�S5� � 2 ¯�1 °6± 1 ; 2 J�!43 ¯�1 ° N _S( > (:+*+ � +*+*� 3 5� +2�!43A�82 ¯(1 °6±x² N
1 ; > �� c,� �V"�! $ ! � ! $4� # 5� 1 ��²J%!.3 ¯(1 ° �?> � �-�V"�! $ ! � ! $.�\( ² � 1

�
�
� � ���!�743 �\�%$ �8! �\( ² � 1

�
�

2 ¯ ²4°E± 2 À � ²
2 ¯�� ; °E± ¯�� ; ° ; � ² � ¯��8� JP� �%$ > �� c,+*(:$ 7 ° � " (:$ 3 �R�%$ �A! �\( ² � 1

� �
9

< 5��#)� � J ( 3 �%$ �A! �\( ² � 1
� � ; !0J �n(:$ 7 �[$n( � ; �?1

�
� N�	H �A� �83A!�" 1 ; � � ; � À ± "�� c � J�!.3 ¯(1 ° &E5� 1 � � 3 5� ªI$)$ 3 &,�%�R(*$ 7 �%$ �8! �\( � � 1(� , N_S(u� �-� 1 ��# �	± À 3A!�"j3 � ��� � �-#)#'�A! c,( "�� �A( ! $�(¡«R�%¬V� ! $ 3V" �%� ! & ¯ 2  ¯(1 °6± 9 1 ® 3 (:$�¯(1 °F° !,J � H 5�-��$

��� P���5��I>-@�,BAC� P'�
���)���-@R�EQ @f� L ���&P��+7�!�M�2�, � PE� � V �/P��j�
�
���)��A�3'@ 9 �E@R�EQ @R��L ���:7 *BP�;E,�@R���&P-� � V ��P �l� �
���)��2�3 4���5
6&.

P���P !��"� P-��<���A�3-@ 9 � PE�
� >-@�,BA��&P'�
L(��>

5
8�� ��0 ��7'5 ����8�1�1�8����'5
8�� ��7���7�� 5 ��% ��7�7�. � �
8�� ��7�� 5B0�7�0-5B1�8�.�8�1�0
8�� ��7�� 5B0�7�0-5B7�0�8�7�.�7
8�� ��7�� 5B0�7�0-5B7�0�8�7�.�7

< 5��> (]� �-� 
1 ±x²)´  9 0 À 3F!."j�-#)#'�A! c,( "�� �A( ! $ �?> �A! �A�%$ " �[& H �%+ 7�� �� $ 3 � ± =; ! À ² 6 � N
��� P��A�A�3�2�P���3�2 ����>"�B5BL��E*+PE��<-5RL��
��������8��&.�L�!����
���)� � P !��'�
���)� � P�;��'�

8�� ��7�� 5B8�8�8�8�8�8�8�8�8�8

!E5
�j5B1'5R8 � �'5 � ��0�%�7�.�7�%�L�!�8��
5
�j5B1-5�5f��.'5R% ��7'5�5R1 �'5RL�!�8��

�	H �A� �83A!�" 2 ¯3
1 2 � ° !,J � 2 ¯3
1 ® � ° � �-�\! +*( �;� �8� JP� �%$ ��-�R38�-� �[$ � + �-�KN
9 N _S( 3A�;� +:+u+2�!43A�82 ¯(1 °6± 11� � $�¯�1 °82 '�±x² D0H �!.� '�± 9 N �i�!�� L �-�V" �[& � �A� � (*� ��7.�8�-H�" �[& ���������
	

�������7"��P 9 @R����8"�=P 9 �P���7�8"� � 9 @R����!�7�8�8"� � 9 �P���7�8�8"�
��� P���Q @R�',RA  M�L �&P 9 @R� V P 9 (P V .�8�8 �
� ��P���D P 9 @R� P 9 �P F ����Y�� D/8)8 F �
���)����P ��*+������ P'�(!�"�
���)� �:� H � 9 @R���+��! � ���C� J���L�,�,�$��N
	)3��>�L�3 # L�U
O2�N-,�@R����L 9 L(� S�L�3 ,R��Y�S�S��3�L S�3�����
���)� �:����� 9 �P'�+� � ���C� J���LGQ�2�>�3 O���)�,+Y 9 A���2���L�3��� 4�2 9�9 L�3G������3-, 9 L�>��
���T, ��#�AEQ�2��C��7 V 7 V 5�� V AEQ�2��"� P V � V ��P V ��Y V ��6��r� J���3��� 9 L�>)��2�Q�Q(��@RN
	�� A�3-@�M+4��>��
�����P'@�,
�EDXP 9 @R�)P 9 �PT!�7�8�7�8 F � V �'@B� Q�L ��� �"� P-� ��P ��(��� P'� !�'�j�

À (



5 10 15 20
−20

−10

0

10

20
f(x) = x tan(x) − a

5 10 15 20
−20

−10

0

10

20
g(x) = x sin(x) − a cos(x)

�i�� �A� � � � �F� He!.�A" /)+:� �P� !�" $ 1µ� � $�¯�1 °B± ' � 1 3 (:$�¯(1 °B± ' J�!43 ¯�1 ° NU< 5�¾> (�+X�!.3 � � ( 3 �K�� +:+:��� ¨u¯(1 °9±
1 3 (*$¡¯(1 °52 ' J%!.3 ¯(1 °Q±³²
��� S��-@R�EQ�@R� L ���/P ��*�,�@f�C� P'�+!��*�M�2�,
�/P'� � V �/P � V �: �j� � J��'@ Q 	���L�3G�N��3��L�� A��3� 9 L���L�3 �
���T, ��#�AEQ�2��C��7 V 7 V 7E� V AEQ�2��C� P V SC� P V  � V ��P V ��Y V ��6 �j�
�����P'@�,
� D P 9 @R� P 9 �P !�7�8 7�8 F � V �'@B��Q�L ���&S"� P'� �GP ,�@R��� P'� !� M�2 ,
� P-� �j�

_�( � $ > �� $'&)� � � ����� H �!.�R� �A�R+ !.�?� +*( 3 � �P�T��� �8/)�%+:+*�V$ ! +:+ 3 �K�� +*+:�

0 10 20
−20

−10

0

10

20

0 5 10
−10

−5

0

5

10

0 5
−5

0

5

0 1 2

−2

−1

0

1

2

Ui5�-� $ !�7�7.�8� $)$ ��#)#)�8! c,( " � �8( ! $ " �[&�-����G���
��� D P�8 V Y F ��S'@R��A ���C�B5�� �
��� P���� � L�3�2 ��� �&P'�BSC� P V E� V P�8 � J��(#',�L�3�N�L�3� U ��3 �4�2 9�9 L�3 9 L�>��
P �

5
�&8 ��%�1

9 N ¯ � ° 2 ¯�1 °6± 1 ; 2 � ¿ 2  ¯�1 °6± 9 1
1 �+* , =�� ± 1 �+* � 2 4 � �����	� �4�
 � � ���	� � ± =; ¯(1 �+* � ® � ���	� ° ¿ $ ±�² ¿ À ¿ !3!3!
� ! $ > � �87 �[$ 3EH �!.� 1 � # � � ² ¯ !0J ��&E5��C +:( ��� +:+��8(:&L1 � = � � � �;DI3 �K& � $ "�! $ ! � ! $ ��! $ > � �87 �[$ 3 ° N

¯ C ° 1 �+* , =�� 2 � � ± =; ¯�1 �+* � ® � ���	� °32 � � ±± =; � ���	� ¯A¯(1 �+* � ° ; ® � 2:9 1 �+* � � � °E± =; � ����� ¯�1 �+* � 2 � � ° ;
1 �+* , =�� 2 � �¯(1 �+* � 2 � � ° ; ± À

9 1 � * � � À
9 � �

&E5� $ � ,

B +*+*� 3 5���0>?� & �P� �A( 3A� ��! $ > � �87 �%$ 36" �[& �.3 < "�# � ! �A( 3F�;�^H �%+ ��! $ 3 � � $4�A�[$ =;��  N��" � ± ² ¯�&,/ C)C �%+ �A! � ° � �-�`> (a1 �+* , =�� ± =; 1 �+* � D & >,3[NQ> ( H 5�-� +*(:$;L%��-�n��! $ > � �87 �[$ 3�" �[& �.3 < "�# � ! �A( 3A�?�H �[+ �.! $ 3 � � $.�8�%$ =; N
0 N _�( 3A�;� +:+�+X�!.38� � �4>;� �A( ! $)�[$ 2 ¯(1 °�± � ² 2 9-² = # + !�7 ¯�1 °$2 À ´ À * ! À ² 6 � 1 ± ² N _S( � (*� ���M7.�8�-H �%$ D +2��.3 � �`�?>3 � ��� � �-#)#)�8! c,( " � �A( ! $ " �[& ��� /¡�3��� !,J � C � � ��-� $ ��� + �!43 $)(:$ 7 �%$ " �K& -��.����� N

À� 



���GQ�� ��>��-@f�EQ @R� L ���:%�8�!�7�8 *(Q�2�S�5R8 � P'�+!-5 �l5R.�L�!�0 *BP�� V �&P'�j�
Q�� ��>)�

� �EQ�@R� L)�����'MB�'@(2���6
Q�� ��>"� P'� � %�8�!�7�8 *�Q�2�S�5B8 � P'�(!-5
�l5R.�L�!�0�*+P

��� P���Q @R�',RA  M�L �R5 V 5B8�8�8 V 7�8�8E� �
���$A Q�2��C� P V Q�� ��> � P'� V P V 8 *RP V ��6 �l�
��� D��N-,+�

�
8 V Y F ��S'@R��A ���"�B5(�
�

�����N-,+����� � L�3�2 ��Q�� ��> V �N-,R�
�
8 �

�N-,+���
� � �C�&1�%�� �

0 200 400 600 800 1000
−10

0

10

20

30

40

50

60

* N �S5� � 1 ± � ¯ ©.° J%!.3 ¯ ©4° ¿ / ± � ¯ ©.° 3 (*$�¯ ©.° N'O $ 3 �� �A�A$)(:$ 7�7 � �
1 ; ® / ; ± � ¯ ©.° ; ¿ À ® ' 3 (:$�¯(1 /)°E± À ® ' 3 (:$�¯ � ¯ ©4° ; À9 3 (:$�¯ 9;©.°A°_S( 3A�;� +:+ � +:+�� 3 5�'D,7 ( > ��� © D +2�!43A� � �0>;� �8( ! $)�%$ 2 ¯ � °6± À ® ' 3 (*$�¯ � ; =; 3 (:$�¯ 9-©.°F°52 � ; ±³² N

���$# Q�2�L�����-@R�EQ @f� L ���R5f;� *�,�@R�C�&3����+7�*�,�@f�C��7 *R��U�L��� ��<�7E��!+3 � �+7 � V ��3 � V �/��U L(�� � V � '�r�
�
�������8�� �"�
��� ��U L������Q @R�',BA� M�L ��8 V 7 *fA�@ V .�8 �
� 3�� � L�3�2 ,
�l,�@ � L �&��U L���E���
�
��� 3"�B5��+��� � L�3�2 �/#EQ�2�L��� V 5 V D F"V ��U L��� �R5�� V E���
���)��2�3 4���7�6 Q�L(��S���U��&��U L���E�

3"� 4'�+��� � L�3�2 �/#EQ�2�L��� V 3"�&4 !-5(� V D F"V ��U�L��� � 4-� V E�
�
L(��>

���T, ��#�AEQ�2��C��7 V 7 V 5�� V A 2�Q��3C� ��U L��� V 3'� V ��L�P��C�r!�8��j5 V !�8��j5 V �&���8"� � �j�
2�,+N �

��C'3 � �A> � �P�^� �F� > (u� ��� � ¯ © * 6 = ° 3A!�"j3 � ��� � �-#)#)�8! c,( " � �A( ! $ �?> � ¯ © * ° N
  0.62517

  1.2503

30

210

60

240

90

270

120

300

150

330

180 0
a=0.8

  0.79436

  1.5887

30

210

60

240

90

270

120

300

150

330

180 0a=1.6

  0.92191

  1.8438

30

210

60

240

90

270

120

300

150

330

180 0a=2.4

  1.0246

  2.0493

30

210

60

240

90

270

120

300

150

330

180 0a=3.2

� N _S( � (�� �-� / #)#�7.�8�-H �%$ �?> #I! +*<0$ !." �%� !,J �n&,� 3A3\3 � �!.� $'(*$ 74�-�
��� P���Q @R�',RA  M�L �:8 V � V 7�8�8E���
���TM+��A 2�Q�Y"�B5
6 �E�
���TM�5R�EM � M 5'�:7E�+�EM 5-��7E��!�8C�&8�8�7 �
���TM(7��EM � M�7 �:7E�+�EM�7 ��7E�+;�8C�&8�8�7 �
���$A Q�2��C� P V A 2�Q�Y�N��Q �jM V P'� V �����

P V A 2�Q�Y�N��Q �jM 5 V P-� V �:!�! � V �����
P V A 2�Q�Y�N��Q �jM�7 V P-� V �:!"� � V P V 8�*BP V ��6 �j�

�����P'@�,
�ED�8 �T!�0�8�8�0�8�8 F �
��� �-@B� Q�L � ��!�7 ���+A 9 8��&8�8�7 �j�

0 2 4 6 8
−300

−200

−100

0

100

200

300
−28 ± 0.002

À �



_�( 3 � �V� �F�R&,�%�k� �� $'&,� �k� �� �A� " < JP� ��� " �[& 7��P�;H �[$�(u(*$4�8� �8>?� +*+:��� 9 ´ * � 1
� ( ´ *m&65�^> ( 3 � �!�� 1 2 Z ��! ��� J (:�%$4�8�%$ N

��� D 3�2�2��E,
�jM�� 3�2�2��-,
�lM 5�� 3�2�2��-,
�jM(7E� F
��',$�

���&8�8�8�8 ���&7�0�0�8 %C�&%�������;T8��&0�1�8 �E@
%��&8�8�8�8 .�����. � � ; 8C�&.���8'5�@ %C�&%������ !G8��&0�1�8 �E@
.��&8�8�8�8 .�����. � ��! 8C�&.���8'5�@ ���&0�% ��7 ;T8��&7�7����'@
� �&8�8�8�8 0�� �-5B1�% ���&0�% ��7�!G8��&7�7����'@
0��&8�8�8�8 0��&8�0�0'5 7C�&1 �'5 �
7��&8�8�8�8 5
�&1�1 ��1 7C�&8�8'5�5
5
�&8�8�8�8 5
�&8�8�8�8 5 �&8�8�8�8

_�( 3 � �i� �F�m&E5� 1 2 Z �.! ��� J (:�%$4�A�[$ ���� Z 9  N ².²�9 3 5� � �-� � > 5�`� �[�%+:+ � $ ! +*+ 3 � �� +:+*�[$ 7 5� �F�i/,�d( ��!."�# +*�%c � � � + # + � $)���!,J �Y&E5� &,�%$ ���� Z 9 ( N � �! 3 5� ��-� &)��� H < �8��3A!�"�H �!.�83A> /)$)$)(*� N
( N _�( 3F�;��#'�-� �[$Mª'+ " �K& C � 3F�0� ( > $)(:$ 7 �?>�> 5�-�kH /)$ � �8( ! $

�����'MB�'@(2��G����N��3 9 �&� V 4 V��"V P'�
��� � *(L�P�A��r!(P �+7�<�4�� <��-� �&<�,���3��"�&�'�(!�7�8"�

!,J � � (*� ���V7��P�;H¡" �K&
��� 4���.��j5 �"� � ��7 �C�&0"� P��'5��
��� ����Q @R�-,BA  M�L ��8��&8'5 V 7 V 5f8�8 � � A Q�2��C� � V N��3 9 � � V 4 V��"V PE��� V S�3'@+>G2��
��� P Q��# L�Q ���&�'@B>��j� V Y Q��#�L�Q ���&��L 9 A L�3������3�!�7�8 �j�

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
−20

−15

−10

−5

0

5

10

tid

te
m

pe
ra

tu
r−

20

< �K& � $�+X���3 � �V> (�(:$ 3 � ��� � �-#)#'�A! c,( "�� �A( ! $)� �Q38�-" �kªI$;L=/ 3 �A� �P�-� &)� 383A��" �[&
��� D ��8 V K�8 F ��S'@f��A ���C�R5��
� ��8���� � L�3�2 ��� � �'�RN��3 9 � � V 4 V��CV P'� V ��8 �
�
��� D � 5 V K�5 F ��S'@f��A ���C�R5��
� � 5R��� � L�3�2 ��� � �'�RN��3 9 � � V 4 V��CV P'� V ��5��
�
��� �'@+>�L������ 5+!���8
�'@+>�L(�T�

5
��� 5f��.

9�²



� �G��� �R�E����� 
 �R�E��� � �·����� � ��� �[��� �	�^� � �·�%�T���
O &,�%�\����-�\�?>,3 $'(��A�A��� 3A�?� +*+ > ( 3 � # 5� +:(��8� ! +*( �;� &,("!]� � �%$ 38�-#)#'�A! c,( "�� �A( ! $)� �Q�?> &,� � ( >;� � !��KN _�( 3F�;� +:+ !,JP�03 5�^3 � # 5� �0/ �" � $ �;� $ �-#)#'�A! c,( " � �8�^C � 3 �?��-" & � (:$4�A� 7.�8� +*� �[N

VpFo 
 1��	*GF@*-L2, # � �NF S� 1:>?#=361 S L # � 9N*GF 1 � #=3 S F p��" > (�(:$ H �!��VHe�P�-" 5� �8&,("!�� � �[$ 3A�4>.! �8�%$

+-, / ¯�1 °6± / ¯(1 ® . °324/ ¯(1 °
.C'��� 5� �8&,("!]� � �%$ 3A�0>�! �8�%$

+ 6 / ¯�1 °6± / ¯(1 °52 / ¯(1 2 . °
.!,J � J �%$4� �P� +�&,("!�� � �[$ 3A�4>.! �8�%$

+ # / ¯(1 °Q± / ¯(1 ® . °82 / ¯�1 2 . °
9 .3 5� ���� &,� �-#)#'�A! c,( "�� �A( ! $)� �k�?> &,� � ( >;� � � $ /  ¯�1 ° N��" > (�(:$ H �!��RJ �%$4� �P� +�&,("!�� � �[$ 3A�4>.! �8�%$

+-,5+76 / ¯(1 °6± / ¯�1 ® . °82:9�/ ¯(1 °�®:/ ¯�1 2 . °
. ;3 5� ���� &,�%$n�%$ ��#)#)�8! c0( " � �8( ! $ �?>M� $'& �P� &,� � ( >;� � � $ /   ¯(1 ° N����� 7 �� +*+:� �R� �F�

/  ¯�1 °6± + , / ¯�1 °�®?> ¯	. ° ¯ 9 ´ À °
/ �¯�1 °6± + 6 / ¯�1 °�®?> ¯	. ° ¯ 9 ´ 9.°
/, ¯�1 °6± + # / ¯(1 °�® > ¯	. ; ° ¯ 9 ´ 9 °!,J �

/   ¯(1 °6± +-,5+76 / ¯(1 °�®?> ¯@. ; ° ¯ 9 ´ 0 °U �P�-" 5� �FZ !,J � C'��� 5� �8&)(%!]� � �%$ 3A�0>�! �A�%$ +�, !,J �?+76���-��H �!��P3 � ��!�� &,$)(:$ 7 �[$ 3��-#)#)�8! c,( " � �A( ! $)� �T�?> /  ¯�1 ° D6" �[& � $J �[$4� �P� +�&,(%!]� � �%$ 3F�0>�! �A�[$?+ # ����`�?>1� $'& �P� !�� &,$)(:$ 7 �%$ N�� �%$4� �P� +�&,("!�� � �[$ 3 �[$�+�,5+76 7 � � �[$ � $'& �8��!.� &)$)(*$ 7 �%$ 3�-#'#)�A! c,( " � �A( ! $ �?> /   ¯�1 ° N«R/ 3A�;� +:+ > ( 3 � >;�-�AH �!�� &,�%� C +*( �S3 5�)N � � <0+ !.� /,� > � JP� +:(:$ 7T�?> / � /)$4� 1 7 � �
/ ¯�1 ® . °E± / ¯�1 °�® /  ¯�1 ° . ® /   ¯(1 °

9 . ; ® / � � ��¯�1 °
� . � ® / � � ��¯�1 °

9 0 . � ® !�!3! ¯ 9 ´ * °
!,J �

/ ¯�1 2 . °E± / ¯�1 °824/  ¯�1 ° . ® /   ¯(1 °
9 . ; 2 / � � ��¯�1 °

� . � ® / � � ��¯�1 °
9 0 . � 2 !�!3! ¯ 9 ´ � °U � 5� $�¯ 9 N * ° � � 3A# � � �8( > �`¯ 9 N � ° H �! + L=� � &,( � � � � � �[+ � �A( ! $)� � $ � ¯ 9 N À ° !,J �¾¯ 9 N 9�° N�< / C � �P�-� �A( ! $ �?> ¯ 9 N * ° " �[&¾¯ 9 N � ° 7 � �¯ 9 N 9 ° !0J � � &)&,(*�A( ! $ 7 � � ¯ 9 N 0 ° N�����4�@�6�0� �������E�S5� � !.383dH �!.� / ¯(1 °�± ��c # ¯(1 ° ��#)#)�8! c0( " � �P� /  ¯ ²'´ 0 ° " �[& He�P�-" 5� �P&,("!�� � �[$ 3 �[$:+ , !,J � J �[$4� �P� +*Z&,("!�� � �[$ 3 �%$I+ # H �!���� �F�6L ��-"�H �!��P� �-#)#'�A! c,( "�� �A( ! $)� � $ ��3Q! +:( �;� $ !.7�7.�8� $)$)�)�%� 3A!�� &,$)(:$ 7'N _S( H 5�-�\H �!.� �%$ H �! + LF& �?>`� +:+*�" (*$I& � �N.)Z > ���� &)�%$�� �-C �%+:+*�[$�¯e��c ��� � 7 �� +:+*� � /  ¯ ²'´ 0 °E± �%c # ¯ ²)´ 0 °E± À ´ 0 �'À  9 0 � � ( � 0 À 9 ( !3!�! °

� � & ` � a���` \ a � & ` � a���` \ a���� � ` \ a
grb � P gRd ejpRmRqfpBefifhRbRefmfmBefm b�d bBifi(g�c�grbfhBkfqjc+ijh�g
grb � o gRd cRqRqRhfbRmRijc+i+glejmRhRh b�d bRbRijcBmjcBbjcBqBe+glijbRp
grb � � gRd cRqBkRefifbfmBefmfpRmfqBifb b�d bRbfbBijcRp�g�p�grbjcBmjcBh
grb � � gRd cRq�grmfqRqRkfq�g�hRpfhBifh b�d bRbfbRbBilc+ejqRhBifkRklcBp
grb ��� gRd cRq�grmfhBk+glefpRifmRefmRh b�d bRbfbRbRbRijcBefq�g:cRcBefpH �!��VHe�P�-" 5� �8&,("!�� � �[$ 3 �%$ N _�( 3 � �R� �A� H �%+:���^��-�V#)�8!�#�!�� �A( ! $'�%+:+�� "�! �a. N UV�!��RJ �[$4� �P� +�&,(%!]� � �%$ 3 �[$ H 5���\> (
� ��� ` � a���` \ a ��� ` � a�� ` \ a���� � ` \ a

g�b � P gfd cBqfcRh�grkfh�grefpRkfbRpfh b�d bfbBkjcRmBijp�glijqBijqRhBe
g�b � o gfd cBq�g�mfcRqBefp(gle+grbBejp b�d bfbRbRbRkjcRmRpRhfmRpfqBkfq
g�b � � gfd cBq�g�mBklcBqfcRpBkfifmBife b�d bfbRbRbfbRbRkjcBmfpRhRijcBm
g�b � � gfd cBq�g�mBklc+ifbfb�grkfmRhRk b�d bfbRbRbfbRbfbRbBklcBmRifbBe
g�b ��� gfd cBq�g�mBklcBpRqRifpfpRhRpRk b�d bfbRbRbfbRbfbRbRbfbBkfkfhBe

A^���� ��-�VH �[+*�%� #)�A!.#I!.� �8( ! $)�%+:+*� "�! �a. ; N
9 À




Vp V 
 1 �	*-F@*-LN,O# ���2F S� 1 >?# 3@1 S L # � D QSYT L SUTUT F # L2L D *(3@, S F 9NL21:L T p��" > (¡� �-� . " < JP� �%��+:(��8��� H �!��i� �A� H 5� �%�F�d+*(*�A�%�i&)( 3A�0� �%�A( 3 � � (:$ 7.3FH �%+ H 5�-�i> ( �;� $ J �%+:+ � �A( ! $ > (�& C � � ��-� $)(:$ 7`�?> &,("!]��Z� �[$ 3A�4>.! �8�%$¯ H /'$ � �A( ! $ 3A> ��-� &,�%$ � ��-� $���.3 � � $�+:( �;�T!,J � > ( 3 / C � �P� �)� �8��� ° N �k�%���!.> � �6> (]$ !�7.7��P� $)$ ��� � ��#)#)�8! c,( " � �8( ! $�?> &,� � ( >?� � !.�VH 5�-�\> (u( 3 �K�� +*+:��� � $ > �� $'& � &,("!�� � �[$ 3A��#)#)�8! c,( " � �8( ! $)� �V�?> ���!.7�� ��$ !�7�7.�8� $)$)�)�%� 3A!�� &,$)(:$ 7'N�S���0���Q�4�����*)u�4_S(,� �-�E38�-"�" ��H /)$ � �A( ! $ 3A!�" ('��c,� "�# �%+ 9 N À !,J � He!.� � 3 �� �F�8� �E� �A� �-#)#'�A! c,( " � �8�S" �[&�+ # H �!�� �� $)$0/" (*$'& � ��.)Z > ��-� &,�[$ D & >,3%N,> ( H �!.�83 �!�� � � +85� � � . � ² N�< 5� ����-�R3 � � &)���R/,�
� � � ` � a���` \ a � � ` � a���` \ a�� � � ` \ a

g�b � � gfd cBq�g�mBklcBpRqRifpfpRhRpRk b�d bRbfbRbfbRbRbfbRbfbBkRkjhBe
g�b ��� gfd cBq�g�mBklcBpRqfmBk+grmBilc b�d bRbfbRbfbRbRbfbRbReRiRilc+i
g�b ��� gfd cBq�g�mBklcBpRqRi(g�bRmBe+g nob�d bRbfbRbfbRbRbfbRbRefhBkfifp
g�b ��� gfd cBq�g�mBklcBmRmRefmjcBpfcRh b�d bRbfbRbfbRb�g�mRmRkfbBe+grp
g�b � P � gfd cBq�g�mBklcRcRc�glifeRiRkfk nob�d bRbfbRbfbRbBkfeRejmRmfcRbBe
g�b � P0P gfd cBq�g�mBkjmRmRmRkfpjcBqRhRk b�d bRbfbRbfbfc�g�mBejbRbRmfbfc
g�b � P	o gfd cBq�g�pRqRefpBefefmfmRpRhfp nob�d bRbfb�grkfqRbjc�griRejcRq�gU)�[+*�%� C �!�� L �-� �=<,&,+:( 7 �%$ > �� c � ( 3 �K�� +:+:��� H �!��R� �F� �?> � ��7.� <.�A�A� � +:( 74�-� � N_S( 3A�;� +:+]� ��!,J � 3 �i� H �8� �R>;� & 3A!�" �¡�� $'&,� �\" �[& J �[$.� �8� +:&)(%!]� � �%$ 3A�0>�! �A�%$

+ # / ¯�1 °E± / ¯(1 ® . °324/ ¯(1 2 . °
9 .!�" > ( � $ > �� $'&,� �V��#)#)�8! c,( " � �8( ! $)� � 
/ �?> / D," �[& � 
/N24/

��� � 
 N�S� 3A38���-#)#'�A! c,( "�� �A( ! $)� �k� $ > �� $'&,� �k> (u(&+ # / ¯�1 ° !,J � C � � ���� $ �-� �+ # / ¯(1 ° " �[&�
�+ # / ¯(1 ° 2 + # / ¯�1 ° � � 9 � 


9 . ± � 

.�S�%�F� �H �[+ > �� c0� � &65� . " (*$ 3A�;�-�KN	��" > (Q� ��� . " < JP� ���T+:(*�A��� H 5�-��> (�L=/ �;� $ J �%+:+ � �A( ! $ > (�& C � � ��-� $)(:$ 7B�?> &,("!]��Z� �[$ 3A�4>.! �8�%$ N�S( 3A�4� ���8( 3 � � (:$ 7.3FH �%+:��� �

+ # / ¯�1 °82 /, ¯�1 ° � � � . ;
�
�
/ � � � ¯(1 ° �" (*$ 3A�;�-� &E5� . " (:$ 3A�?���[N_S( � (*� �-� �[$`ª 7 / � & ����\> ( 3 � �R� �F�S&)���\ª'$)$ 3 ���A� !�# �8( " � +*�a.)Z > ��-� &,� D.H �!.�\> (*+ � �%�k� ! � � + �^H �[+*�%��

�+ # / ¯�1 ° 2 / 2¯(1 ° �
C +:( �R3 5� +*(*�A�%� 3F!."j" �! L=+:( 7 � N

� .

�

.
	��6"

�
+ # / ¯(1 °824/  ¯(1 ° �

�
�+ # / ¯(1 °82 + # / ¯(1 ° �

�
�+ # / ¯(1 °524/  ¯(1 ° �£££



B $4� ��7m� �A� > ( �-#)#'�A! c,( " � �8��� /  ¯(1 ° " �[&��[$ J �[$.� �8� +:&)(%!]� � �%$ 3A�0>�! � " �K& 3 �8� 7 �%��. D +85� �O+ # ¯	. °0/ ¯�1 ° C ���8� JP� $ � &)�%$)$ ��-#)#'�A! c,( "�� �A( ! $ N �����A� � ���� �%$ � $'& �P�i!�� &,$)(:$ 7 �[$ 3E�-#'#)�A! c,( " � �A( ! $ DK" �[$ > ( > (*+:+ H 5� �[$Y�� $)$0/ $ !.7�7��P� $'$ �-� � ��#)#)�8! c4Z( " � �A( ! $ N���"v> (�&,� 383 /,� !." � ���S� $ > �� $4� 3 �8� 7 ��� 9 . D & >,3[N'C � � ��-� $ � � ��#)#)�8! c0( " � �8( ! $)�%$L+ # ¯ 9 . °R/ ¯�1 ° �?> /  ¯�1 ° D�3 5�7 �� +*+:� �
+ # ¯@. °R/ ¯�1 °6± / ¯(1 ® . °32 / ¯(1 2 . °

9 . ±�/  ¯(1 °¡® . ;
� / � � � ¯(1 °¡®?> ¯@. � °

9�9



+ # ¯ 9 . °R/ ¯�1 °6± / ¯(1 ® 9 . °324/ ¯�1 2 9 . °
0�. ± /  ¯�1 °�® 0 . ;� / � � � ¯(1 °�®?> ¯@. � °

U � 5� $�&,� 3A38��� �[+ � �A( ! $)� �QH 5���\> ( � �F�
0�+ # ¯@. °R/ ¯�1 °82 + # ¯ 9 . °0/ ¯(1 °6± 9 /0 ¯(1 °�®?> ¯@. � °

�%+:+:� � ºC+ # ¯@. °�® + # ¯@. °82 + # ¯ 9 . °9 ¼ / ¯(1 °6±�/  ¯(1 °�® > ¯	. � ° ¯ 9 ´ ( °
_S(.� �-�]H 5� �F���[$ 0 $ � !�� &,$)(:$ 7 �[$ 3u�-#'#)�A! c,( " � �A( ! $ �?> &,� � ( >;� � � $ N�O�> �� $ 3 �A� � +:�[&)����('¯ 9 N ( ° �;� $ > (-/ #'#,H�� �A� ����� ��� � 6 ��� � ; � ��3A!�" �%$ �.!��8� � � �8( ! $ �?> + # ¯@. ° N ���%$'$ � �8� � $)( ��� �F� H 5� $ !.7�7��P� $'$ �-� � �-#)#)�8! c,( " � �A( ! $)� �\�?� +*+ ��3 l\( J � �-� & 3A! $)�%c4� �8� Z#�! + � �A( ! $ N
< � �\> (�� H �A� � (�&,�%� � + L 3 5��C +:( � &)(%!]� � �%$ 3A�0>�! �A�%$n(6¯ 9 N ( °

2 / ¯�1 ® 9 . °�®  / ¯�1 ® . °82  / ¯(1 2 . °¡®:/ ¯(1 2 9 . °À 9 .!,J �n&)� # /)$ � �A� �R3F!."v� $ > �� $'& 3 ��-�
�

~h� � � ~h� � ~ ~O��� ~O� � �

�����4�@�6�0�#��� ���]_S( � $ > �� $'&,� � $0/&,���S�%c0� �P�-#�! +:� �P� &,� > ��-� &,�%$ ��He� 5� $ ¯ 9 N ( ° # 5� 3A��"�" ��H /)$ � �8( ! $ 3A!�" (¡��c,� "�# �%+9 N À N
� ���	��
�� ` � a���` \ a ��	��
�� ` � a�� ` \ a�� � � ` \ a

g�b � P gfd cBq�g�m�g�qBi(g�mRqfpRmRmfm nob(d bfbRbfbRbfcRqBijmRpBifkfhfq
g�b � o gfd cBq�g�mBklcBpRqRi(g:cRcBbfb nob(d bfbRbfbRbRbfbRbfbfcBqRiRkjm
g�b � � gfd cBq�g�mBklcBpRqRifpjc�grhfh b(d bfbRbfbRbRbfbRbfbRbRbfbRbfp

U)�[+*�%������R#)�8!�#�!�� �A( ! $)�[+*+*� "�! �$. � N s ( > ��� > ( 3\�.!�"�" � �\H �[+*�%����-> �%$ H �!�� &,�m�%c4� �8��#I! +*� �8� &,� > ��-� &,�%$ ��� �F� C �!�� L ��> �� c �&E5��> (u� ��� . � +:+�� H �!�� +:(��8��� NI¶·! �� $ 7 �[$9��-�R� �F� > ( H 5�-� �¡�!�7 $ !�7.7��P� $)$'�)���V/,� � $ � �F�\� � . 3F# � J (*�[+*+*�R+:(��8��� N

Vp�
 � )N>?*GF 1 , A 1 L$3�* T F@*GF 1 L T p�SH � ���;� $ " � $n(:$.�8� � $ � +*<4�8( 3A� � C � 3 �K���"�"�� (:$4�A� 7.�8� +*� �

� �


2 ¯(1 °�� 1

/,� � $ " � $ H 5�-� $��! L ��3 ( 7�" �K& � �F� C � � ��-� $ ���-#'#)�A! c,( " � �A( ! $'� �KN �V(:+*+���c,� "�# �%+u(:$.�8� 7.�8� +*�[$
� =
# � �
	 � 1�;� $Y(:$4�A� C � � ��-� $ �.3 ��c ��� � D � H �A� �P3A!�" &,���S(:$4�A�^ª'$)$ 3 $65�-7.! � 3 +*/)�A���W/,�F� � < JP�`H �!�� &)�%$ #)� ( " (*�A( >;��H /)$ � �8( ! $)�%$ N]g �[$&,�%� �?� $ !,JP�,3 5�T>;���8��3 5��� �F�R(:$.�8� 7.�8� $'&,�%$ C'�-�P� ��-�V� �� $'&n( > ( 3A38��# /)$ � �A� �[DI3F!." ( H �! + L � $'&)�d��c,� "�# �%+ N�����4�@�6�0� ��� �¡� g� $ �;� $ C � � ��-� $ � �0/ � " < JP� �%���[$)� �87 (\&,�%� C �[���!�>,3�H �!.��� �F��/ #'# �)���A� � �%$ "�! + " ���=<0+ � + !.� (�&¯ � A � � + ° He� 5� $ 9 ²�² � �8(*+:+ À ²�².² � 7 �%$ !."j� �A� C � � ���� $ � (*$4�A� 7��P� +:�%$

	 � ± � = # #'#
� #'# � � ¯ � °�� �

&����� � � ¯ � ° ��-�\> ��-�8" � �;�-#'�.J (*�A�%�A�%$ # � �\"�! + H �!.�\" �%�=<0+ � + !�� (:&`�%$)+:( 7 �V� ��C �[+*+:�%$
� `�� a hfbRb cRbRb efbRb pRbRb ifbfb mRbfb qRbfb grbfbRb� � `��������! "� a cRb�d mBk cRm�dsgrb eRe(d bfq p�gRd kfe pRp(d pfb i(gfd kjp iRe+d hfh ifm(d qRb

9 9



200 300 400 500 600 700 800 900 1000 1100 1200
0

20

40

60

80

� ���,�Q���E���;�����4�./ ����� D �����3�E� /��N�?�����0�=�� $`�=< #��?>M" �%� ! &,� �\H 5�-�\" � $ 7 �%$ !."j� �A�R� �P3 �� �F� � (:$.�8� 7.�8� $'&,�%$ " �[&n���A�S(:$.�8� �8#I! + � �A( ! $ 3A#�! +:<4$ !�"�!,J �`(:$4�A� 7�� � �P�&,���A� � ¯ > ( H 5���R3%N �]N «R�[¬V� ! $,Z �Q! �A� 3kHe!��8" +:� � ° N
B $ > �� $'&)� �\> (u���A� H �!��P3 � �-7��P� & 36#�! +:<0$ !�" K = ¯(1 ° DI3A!�" (:$4�A� �A#�! +:� �P�-��2 ( ' !,J � � D)H 5�-�\> (�&,�%$ 3[N �]N � �8��# �%� 3A� � 7 �[+*$

� �


2 ¯�1 °�� 1 � � �



K = ¯�1 °�� 1 ± � 2 '

9 ( 2 ¯ ',°�® 2 ¯ � ° , ´
�`5��2 ¯(1 °�± K = ¯�1 °	® 4 
 
 ����� � � �; ¯�1 2 ',° ¯(1 2 � ° ¯ 3 � �-#)# �%$I&,(�c B ° 3 5�`C +:( �WH �%+:��� > (�& ��#)#)�8! c0( " � �8( ! $)�%$@¯ !�" 2   ��-���! $.�8(*$0/)� � +:( 7 ° � �



2   ¯��)¯(1 °F°

9 ¯(1 2 ',° ¯�1 2 � °�� 1 ± 2 2   ¯�� °À 9 ¯ � 2 ',° � ¿
&���-� ' � �

�
� N � �8��# �%� 3A� � 7 �[+*$���-� ��c ��� � H �!.� +*(:$;L%��-�P�T#I! +*<0$ !."nN��" > ( � $ > �� $I&,� � ���A� � $'& �8��7��P� & 3Q#I! +*<0$ !." K ; ¯�1 ° DI3F!." (:$.�8� �8#I! +*� �8��� 2 ( ' D 
 , �; !,J � � D0H 5���\> ( < ( "�#I3F! $ 3V� � 7 �[+

� �


2 ¯(1 °�� 1 � � �



K ; ¯�1 °�� 1 ± � 2 '

� ( 2 ¯ ',°�® 0 2 ¯ 'i® �
9 °�® 2 ¯ � ° , ´

g� $ �;� $ > ( 38��� �A� H �[+*�%�^��-� ¯ !�" 2�� � ����-�\��! $4�A(:$4/'� � +*( 7 °
2 2�� � ��¯�� °9   ² ¯ � 2 ',° � ¿&���-� ' � �

�
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�f¯ � � ° � ¯�� °À � � ( N 9 � 9 9À ( ( À N 0!0 ( �À  ( * N � 9'À 9À � ( � N  )À 0 À
9-²  0 N �!� � 9
9 À   N À ( (  
9 9 � 9 N 9 *  !�
9 9 � � N * 9 � *
9 0 À ²�² N ( À��!�

9 N �k� � ��-� $ � (:$4�A� 7.�8� +*�[$�(���c,� "�# �%+ 9 N 0 " �K&n� �P�-# ��� 3F" ��� ! &,�%$ N AR/ �W3 � !�� � �?� $ C �[+ !.#)# �%� �?> � � /'$ � � � (:$ 7.3FH �%+:������!.7.3 � C +*( !�" > ( > ��� � �A� � $'& �P� &,� � ( >?� � � $ �?> � �T�8(*+:+ C �%+ !�#)# ����k" (:$'& � ���� $  ´ 9 ! À ² 6 � N
AS/ �Q" < JP� ���Q(*$ > � �A�;���·H �%+:�%$�(I� ��C �[+*+:�%$ # 5� &,��� C � � ���� $ � &,� > ���� &,�%� �?> 	 � ¯�� ��C �[+*+ > ��-� &,�%$ � � �-� � > 5�m�.!��8� � � � �&,� J ( " � +:� � ° N

0 N �k� � ��-� $ � �[$ �-#)#'�A! c,( "�� �A( ! $ �?> � =# � � $�¯ � 1 °�� 1 N·O $.�8� 7.�8� $'&,�%$ 3 &,� � ( >?� � � ����^!�C � 7.� �� $ 38� &B(O1 ±v² 3 5� �%$>;�-� ( �-C �%+ 3 / CI3 �8(��8/,�A( ! $���-� +X��-"�# +:( 7 (:$)$ � $ " � $ � $ > �� $'&,� � $Q5�-7�! $M$0/ " � � ( 3F��" �%� ! & N
* N _ � & 7 �!��V" � $ " �[& � =# ��� � � � �

� = 6 � 	 � 1 � O $.�8� 7.�8� $'&,�%$ ��-� L=/ 3 (*$ 7 /)+X��-�KN
� N l\(*� � / #)#�J�!43 (:$0/ 3 Z !,J � 3 (*$0/ 3FH /)$ � �8( ! $)� � $ � �!.> � � (:$4�A� �8>;� +:+*�%� ² � 1

� * N U¡<0+:+u&,��� 3 +:/,�8$ �^!."�� 5� &,��� " �[+*+ � $7.�8�-H � � $ �)NFB $ > �� $I&
	·��� N �Q� � ���� $ � ���> �[$ ��� � � $ �?>M!�"�� 5� &,��� " �[& 	 �3� � N
( NVOV3A��"^C'� $'& " �K& 3 �8/'&,(:��� �?> + L=/ 3 &)(%! �8��� �A( ! $ 3 � �! �8� �\" � $ # 5� &,� 3[N �]N U � � 3 $)�[+*(:$4�A� 7��P� +:� � $ �

� ¯(1 °k± � �
# J�!43 º � ¸

;
9 ¼ � ¸�¿ � ¯(1 °6± � �

# 3 (*$ º � ¸
;
9 ¼ � ¸

l\(*� � / #'# &,� 3A38�dH /'$ � �A( ! $)� �83k7��P�;H � � �!.> � � (:$4�A� �8>;� +:+*�%� ² � 1
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/  ¯e¸ ° � +76 / ¯e¸ °E± / ¯�¸ °824/ ¯�¸ 2 . °
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� �A� � $)$ � � 3 �� �F� � �A� 7 �!��P� �[$�&)(%!]� � �%$ 3A" ��� ! & 3A!�" +:( 7�7 � � $ ��-�P� �8(*+:+)� � $'& 3 ��-�	� �F�E/,� 7 5�SHe� 5� $T(:$4�A� 7.�8� + He!.�A" /)+:� � (*$ 7 �%$�?> ¯�0 N À ° !0J � ��#)#)�8! c,( " � �P� (*$4�8� 7��P� +:�%$ # 5� $65�-7.! �S+X��-"�# +:( 7 � 3 �� �A� N�O $.�8� 7.�8� �A( ! $ �?> &,("!]� � �%$4�A( � +:� �0>;� �8( ! $)�%$Y(V¯�0 N À °He� 5� $n¸ � �8(*+:+�¸ � , = ± ¸ � ® . 7 � �
/ ¯�¸ � , = °E± / ¯e¸ � °�® � " ��� �

" � 2 ¯�¸�¿ / ¯e¸ °A°�� ¸ ´
��" > ( ��#)#)�8! c0( " � �P�-� (*$4�8� 7��P� +:�%$ " �[&`� �P�-# ��� 3F� � 7 �%+:$ 3 5�^H 5���\> (�&,�%$ 3[N �]N � �8��# �%� 3A" �%� ! &,�[$ D

/ � , = ± / � ® .
9 ( 2 ¯e¸ � ¿ / � °�® 2 ¯e¸ � , = ¿ / � , = ° , ´� /'+*� �MHe�P�-" 5� � " ��� ! &,�[$ D\� /)+:� �nC'��� 5� � " ��� ! &,�%$ !,J �x� �P�-# ��� 3A" ��� ! &)�%$ ���� �%c,� "�# �[+ # 5� �[$ 3 �A� 743F" �%� ! &,� �KDk"�� $C �%���!.> � ��C'���8�9� �� $)$ � / � H �!.� � �F� C � � ��-� $ � / � , = NEg (��A� # /'$ � � 3A" �%� ! &,�[$ ���� �%$@tI� �P3 �8� 7.3A" ��� ! & D�" � $ C �%���!.> � �� �� $)$ � / � 6 = !,J � / � H �!.�R� �F� � /)$'$ ��C � � ���� $ � / � , = N� /'+*� �mHe�P�-" 5� � " �%� ! &,�[$ !0J � " (*�F� # /)$ � � 3A" ��� ! &)�%$ ���� �%c0� "�# �[+ # 5� ��c # +:( J (�� �Y" ��� ! &,� �[D�> ( 3 � !.#)#'�-�TC'�-�P� (:$ / �� � 3A# � � �8( > � / � 6 = !,J � / � (u� �!�7 � � +:�[&)��� H �!.�\� �F� H 5�THe�8��" / � , = N,� /)+:� �VC'��� 5� � " ��� ! &,�%$ !0J �M� �P�-# ��� 3F" ��� ! &,�%$ �?� +*+ ��3H �!�� ( "�# +:( J (�� ��" �%� ! &,� �[D ( >;��� L=� 3 �A� 7�" 5��3 �A� > (u( � +*+ " �� $)�'���R+ �!.38� �[$n( JP� �[+*(:$;L ���� � �0>?� �A( ! $n( / � , = N� $�( "�# +:( J (�� " �%� ! & �0� ���> � �d" � �mC � � ��-� $)(:$ 7.38�-�8C �%�A� # � ��3 �8� 7 �� $��[$���c # +:( J (�� " �%� ! & N UV�!��m> ( 3A38� �=< # � �^�?>BC ��Z7 <0$)$'�%+ 3 � > ���� &)� 3A#)�A!.C +:� "�D�3[N �]N03 �=< >;�m#)�8!�C +*� "nD ��-� ( "�# +*( J (*� �T" ��� ! &,� � +X��-"�# +:( 7.�^� �F� � $ > �� $'& �'D � H �A� �P3A!�" " � $`&65��;� $`� ��3 �?�!��8� � 3 �8� 7 +2�� $ 7 &B�� $ H �!.� ��c # +:( J (�� �T" �%� ! &,� �KN � ! � � +�� 3 ���F� C +:( � &65� �[$M( "�# +*( J (*� " ��� ! & " � � �v!]� � �8( > �� $`�[$��c # +:( J (*� N� $�&,("!�� � �[$ 3A" �%� ! & 3 ���7.3k>;�-�P����! $ > � �87 �%$4� !�"

/ � � / ¯e¸ ° &65� . � ² ¿
&����� � ± "z6 
� D,H �!.�R� +:+ � ' �¾¸ � � Ng �%� ! &,� � $ ��!;>;� $���-�R� +*+ ����! $ > � �87 �[$.� �)N _S( ��!�"�" � � ( 3 �[$ �-� � �?>03 $)(*�F� 3 � � �A�S&,��� �0� ��->,3k" � � �� $ �.! $ > � �A7 �%$ 36H �!��� �A� 7 � �! $ 3F�;� &`$ !.7�7��P� $'$)�)���k�A(:+:+��%$ � ( " +*( 7 C � � ��-� $)(:$ 7.3A��!43 �8$ � & N�����4�@�6�0� �¡� ��_�( > ( 3A��� $0/ � �A� � /'+*� �EHe�P�-" 5� � " �%� ! &,�[$��-�6�.! $ > � �A7 �%$4� $ ��5� �  � ±�/ ¯�¸ � °�27/ � N � � <0+ !.� /)� > � JP� +*(:$ 77 � �

/ ¯�¸ � , = °E±�/ ¯e¸ � °¡® . /  ¯�¸ � °�® . ;
9 /   ¯�� � °E±

± / ¯�¸ � °�® . 2 ¯�¸ � ¿ / ¯e¸ � °A°�® . ;
9 /  2¯�� � °��" > ( 3 / C � �8� �)� �P�-� / � , = ± / � ® . 2 ¯�¸ � ¿ / � ° H 5�-�\> (

 � , = ±  � ® . ( 2 ¯e¸ � ¿ / ¯e¸ � °F°52 2 ¯�¸ � ¿ / � ° , ® . ;
9 /   ¯�� � °�%+:+:� � �

 � , =
��� ¯ À ® .I¢ ° �  � � ® . ;

9 "�� c

��	�
� � � /,  ¯�� ° �&����� ¢ ���� ��( #'38J �)(�����Z ��! $ 3 � � $4�A�[$ N,g �[&n(:$'&,/ � �8( ! $ H 5���\> (
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 �
��� ¯ À ® .I¢ ° � �  # � ® � � 6 =�

*�� #
¯ À ® .I¢ ° *� . ;
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����� � � /   ¯�� ° �

g �[$n$0/ ��-� �  # � ±x² !0J �
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*���#
¯ À ® .I¢ ° * ± ¯ À ® .'¢ ° � 2 À¯ À ® .I¢ °32 À ¯ 7 � !�" �%� � ( 3A�;�T3 � � (*�[$ 3\3 / "�"�� °

�	H �8� �P3F!." ¯ À ® .I¢ ° � � �� � � ± ��� � " � 6 
 � 3 5� � ���\> (
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 �
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D ������5/3� /3���d�;���d���(�E�F���«^���� � N ��c N]� /)+:� �P3R" �%� ! &�� ��� �%�F� 3 �8� 7M3 5� 7 �!.� &,�[$���A��+:(��8��� H �%+ 3 5�M� �F�i&,�%$9(*$4�A�T+*( 7�7 � ���4>;���S# 5� +X�!.3 $)(:$ 7.3A� / �8>?� $> ( > (:+:+ H �! + L � /,� � $`� ��" $ �-�V# 5� �%$�+X�!.3 $)(:$ 7.3A� / �A>;� �A(:+*+:���!��P� $I&,�i���F� � $)$ � � C � 7 <0$)$)�%+ 3 � > ��-� &,� N ����� C ��.3 � �T" �%� ! &,�%$�;� $ 7 �!��P� (�$����3 � ��3 �A� 7 ����\� �F� H �!.�83 �!��;�^H �! + L � &,�%$'$ � $)< � +2�!43 $)(:$ 743F� / �8>;�^3 5�TC'�8��3A!�" " �! L=+:( 7 �R���A�R+*(*�A�%� 3 �=< JP� � N
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 � N�B $'+*�K&,$)(:$ 7 �[$`��-��� �A��( C ���7�7 � H�� +:+*�[$M��-� ��( #'38J �)(�����Z ��! $ 3 � � $4�A�[$m¢ ± �


� N �S�[$)$ �!-H �!.�A" 5�-74� � !.3 ��( #I3AJ �)(*���%Z �.! $ 3 � � $4�A�%$ � �A� 3A� (*+ L � &,� 3838�iH�� +:+Q5� �6� �-�67 L !.� � � �F� "�� $ H 5� �A� 3 �!.�;�d� $'& �P�iC � 7�� � #'#�D�" �%$> ( 7 5�-� (:$4�A�i(:$ # 5� &)���R(�&,�[$)$ ��� / �P3 �[$ N

�Rp V � *-8 , �2F 1:92LN1 L T p¶E�8!�7.�8��" H �!.� +X�!.3 $)(*$ 7i�?>^C � 7 <0$)$)�[+ 3 � > ��-� &,� 3F#)�8!�C +*� " � $ > �� $'&,� � (*$4�8� ��! $ 3 � � $4� 3 �8� 7 +X�� $ 7 &-. N�g9� $ > (*+:+)/ #)#I3F�;� �A� �H �%+:���S( >?��� L=� 3 �A� 7 !,J �TL=/ 3 �8� �P� . D'3 �A� 7 +X�� $ 7 &,�%$ H �!�� $����3 � � 3 �A� 7'D /,�8( He� 5� $Y&,�[$)$ � / #)#'3A�?� �F�8$)(*$ 7'N'� �F� H �!.�R��!.� � 3 �A� 7+*�K&,� � �A(:+*+ ! $��! &,( 7.��C � � ���� $)(*$ 7.�-�\!,J �&�����A" �K&`(:$)��!�� � �8( > (*�A�%� D�" �K& � $Y�%�F� H �!.� +P5� $ 7 � 3 �8� 7 +:�[&,� � �8(*+:+ � �F� " � $Y(:$4�A�� + ���8���¡�?> / #)#'38� �A� �S�4�P�?>i# 5� $ !�7�7.�8� $)$)�)�%� N �S�%� H �[+ 3F!." >?� $)+:( 7 �%$^/ #)#'3A�?� �F� ��3��?>W#'�A!.7��P�-"�" �%$���-� &,�%� 3 5�R�;� +*+ � &,�+ !.�;� + ��H �%+:��� !,J �(*$4�8��&,�%� > � �8� +*( 7.��H �[+*�%� N �S�%������ L=/�&,��� 3 �%$ ��� � H �[+*�%�W�[$ � $ > �� $'& �-� �d� 7 �%$4�A+:( 7 �%$���-� (:$4� � � 383 � �8� &�?>]N
� �����3�'��� �&�E���	��
C�'���1-2�0�F��S5� � / ¯�¸ ° C �%�A� JP� $ � &,�[$��%$4�=<,&,( 74� +X�!.3 $)(:$ 7 �[$M�8(*+:+ #)�8!�C +*� " �%�

- /  ± 2 ¯�¸�¿ /)° ¿ ' � ¸ � � ¿
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�6< > ��-�8� ��-� &,�%� � �[+ � �A( > � 3A> 5�-� � !,J � ��!43 � 3A��" � � �F�R/ #)#'3A�?� �F� � &)���F� ��H �%+ N
B $4� ��7 � �F� " � $n� �-� �%$ ��#)#)�8! c0( " � �8( ! $ / � �?> +2�!43 $'(*$ 7 �%$ > (:&`�A(�&,�[$n¸ ± ¸ � N ����� " � $ �;� $��! $ 3F�;� ��-�R� �F� � /)$)$ �$ !�7.7��P� $4� H �! + L � &)�%$�+ �!43 $'(*$ 743F� / �8>;�^3A!�" #I��383 � �8���k# /)$ � �A�[$ ¯�¸ � ¿ / � ° He�P�-" �A(:+*+u�8(:&)�%$Y¸ ± ¸ � , = N
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�S5� � � � ¯�¸ ° >?���8� + �!.3 $)(:$ 7 �[$M�8(*+:+ - � � ± 2 ¯e¸�¿�� � ° ¿� � ¯e¸ � °E± / � ´ ¯�0 ´ 9 °
g� $ C)� / �;�-�\�;� +*+ � � � ¯�¸ ° &,�%$�+ !��;� + � +X�!.3 $)(:$ 7 �[$ Ng �K&n&)���R+ !��;� + �mH �[+*�%�S(u¸ ± ¸ � , = �?>03 � �V" � $

� � , = ± � � ¯e¸ � , = °824/ � , = ¿& >,3[NuH �%+:��� 3F!." C +:( � &E5�Y" � $ H �!��P3 �!�� � �iH �! + L � +2�!43 $'(*$ 7 �%$ 3A!�" /)� 7 5��� ( He� 5� $w¯�¸ � ¿ / � ° 7 �[$ !�"µ� �F�d� � ���A� 3 �A� 7Y" �K&" ��� ! &)�%$ N ��� 3838�^H �[+�(:+*+:/ 3 � � � �P��3 (uª 7 / � �[$ N

�

�

� / #
¸ # ±�' ¸ �

� / ¯e¸ � °
� / �

¸ � , =

�
/ ¯e¸ � , = °

�
� � ¯e¸ � , = °

� / � , =
/

¸

¨ �
� � , = ¨ � , =

�����^��-� �%�F� � ( " +:( 7 �d�! $ 3A� � " 5� + � �F�R&,�[$`$0/ " � � ( 3F�;��" ��� ! &,�[$`�Q5� +:+*� � &,�i+ !.�?� + �^H �%+:�%$ 3A" 5�)D,> (*+ � �[$M��!�� � �S&)� 383A�^H �%+� ���\# 5� &,��� 7 + !.C'� + �mH �[+*�%� C � �A!.�\# 5� &,("!�� � �[$.�8( � +*� �0>?� �A( ! $)�[$ N ����� 7 �� +*+:� �\� �F�¨ � , = ± / ¯�¸ � , = °82 / � , = ± ( / ¯e¸ � , = °82 � � ¯�¸ � , = ° , ® ( � � ¯�¸ � , = °82 / � , = ,4¿& >,3[N ¨ � , = ± ( / ¯�¸ � , = °32 � � ¯e¸ � , = ° , ® � � , = ´ ¯�0 ´ 0 °�	H �8� �P3F!." / ¯e¸ � °&2 � � ¯�¸ � °6± ¨ � 3 5� ��-� / ¯e¸ � , = °&2 � � ¯e¸ � , = ° &,��� �?> &,("!�� � �[$4�A( � +:� �0>;� �A( ! $'�%$ He!.� � # + � $4� � &,� 7 + !.C'� + �H �%+:��� He� 5� $n¸ ± ¸ � D'3 �Wª 7 / � �[$`( 7 �[$ N����� 7 + !�C'� + �mH �%+:���k¨ � , = ��-�V� +:+*� 3 5�T3 / "�" � $ �?> &,�%� He� 5� $`&,�%�Q�8(:&,( 7.��� � 3 �A� 7 ��� He!�� � # + � $4� � &,� 7 + !�C'� + �iH �[+*�%� !0J �n&,���+ !��;� + �TH �%+:��� � � , = N�����4�@�6�0� �������]�S5� � !.383kC �%� �P�-� � � �A� 3 �8� �0>;� �8( ! $)�%$ /  ± 
 / ¿ H �!�� �[$ ��!�"�# +:��c ��! $ 3 � � $4� 
 N �S�%� 7 �� +*+:� �R� �F�
/ ¯e¸ °E± / ¯�¸ � °  � � "z6#" � �P¿� � ¯�¸ °6±�/ �  � � "z6 " � �P¿3 5�

/ ¯e¸ � , = °32 � � ¯�¸ � , = °E± ( / ¯e¸ � °824/ � ,  � � " ��� � 6 " � � ± ¨ �  � � � ´U � 5� $ ¯�0 N 0 ° H 5�-�R> (�&E5� ¨ � , = ± ¨ �  � � � ® � � , = ´ ¯�0 ´ * °��"   ¯ 
 ° � ² &,( > � �A7 � �P�-� +2�!43 $'(*$ 743F� / �8>�!.� $ �\!,J �SL=/ 3 �K�!��8� �7  ¯ 
 ° ��-� L=/ 3 �?�!��8� � 3A#)� (�&,$)(:$ 7WH 5�-�	> ( N U � 5� $�¯�0 N * ° 3 � �> ( � �F� 3A" 5� + !.�;� + �dH �%+]( >;�-� L=� 3 �A� 7 (:$4�A� " �K& H �!��\3A" 5�m7 + !�CI� + �dH �%+ N 5B � $'& �P�^3 (:& � $ !."   ¯ 
 ° � ² 3 5�m�.! $ > � �A7 � �P�-�+X�!.3 $)(*$ 7.3A� / �A>.!�� $ �d!,J ��¯10 N * ° > ( 3A���V� �F� �.! $4� �8! +:+ �?> &,�d+ !.�;� + �^H �[+*�[$ 7 � �V�.! $4� �8! +:+ �?> &,��� 7 + !.C'� + �^H �%+:��� N_S( H 5�-� �%$�/ #'#'3F�;� �F�A$'(*$ 7��?> &)��� 7 + !�CI� + �mH �[+*�%� "�N � N �)N &)�d+ !.�?� + �^H �%+:�%$ 7 �%$ !." / #)#)� � #I� & � $ > �� $'&)$)(*$ 7��?> ¯10 N * ° �
¨ � , = ± � , =�

� � =
 � � " �� � 6#"�� � � � ´

� $ " ��� ! & 3 ���7.3 � � $ !.7�7.�8� $)$)�)�%� 3A!�� &,$)(:$ 7 � !." &,���d+ !��;� + ��H �%+:�������� > ¯	. ��, = ° D & >,3%N�!�" &,�%�+ !��;� + �^H �%+:���T����V�?>M!�� &,$)(:$ 7 � ® À N
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�S���0���Q�4� �����u�]U �!��R� /'+*� �VHe�8��" 5� � " ��� ! &,�%$n� �-�\> (
� � , = ± � � ¯e¸ � , = °824/ � , = ± � � ¯�¸ � , = °32 ( / � ® . 2 ¯e¸ � ¿ / � ° , ´� � <0+ !�� /,� > � JP� +:(*$ 7T7 � �

� � ¯e¸ � , = °E± � � ¯�¸ � °�® . � 
�
¯e¸ � °�® . ;

9 �  
�
¯�� � °E±± / � ® . 2 ¯e¸ � ¿ / � °�® . ;

9 �  
�
¯�� � ° ¿3 5��> (u� ���

� � , = ± . ;
9 �  

� ¯�� � ° ¿& >,3%NQ� /)+:� ��He�P�-" 5� � " ��� ! &,�[$ ��-� �%$ H �!.�83 � � !.� &,$'(*$ 7 �%$ 3�" �%� ! & N �BS> �%$ � /)+*� � C'�-� 5� �9��-� �%$ H �!.�83 � � !.� &,$'(*$ 7 �%$ 3" ��� ! & D'" �K& � $ " (��A� # /'$ � � 3A" �%� ! &,�[$ !0J �n� �8��# �%� 3A" �%� ! &,�[$�����R�?>M� $'& �8�T!�� &,$)(:$ 7 �[$ N�S�%�W+ !��;� + ��H �%+:��� H �!�� �%$YtI� �P3 �8� 7.3A" ��� ! & ��!�"�" � �i� �A� C � �8!M# 5� �0/ �W" ��� ! &,�[$ 3A#)� (:&,� � �8(:&)( 74�-� �^+ !��;� + ��H �%+ N�g� $" 5��3 �A� �4� ��->;�n� �A� " �%� ! &,�%$w��-�d3 � ��C (*+ D & >,3%N�� �F� 3A" 5�n3 �K�!�� $)(:$ 7.��� ( C � 7 <0$)$)�%+ 3 � > ��-� &,�%$ !0J �B���!�7 � � +*�K&(E&,("!]� � �%$,Z3 � �0>?� �A( ! $)�[$ 7 � � �%$I& ��3 � 3F" 5��3 �K�!�� $)(:$ 7.��� (¡&,� 383 +2�!43 $'(*$ 7IN
�Rp�
 � 36#·r21 8:1436*(3 p
� �8! � 3R� �A� ��! $ > � �87 �[$ 3 ��-� $��! & > �� $'&)( 7 � H �!�� �[$ " �%� ! & 3A�?� +*+ >?���8��� $ > �� $'& C'���[D)3 5� ��-� &)���S+P5� $ 7 �R( He� 5� $n�8(*+:+ � ���JP� +:( 7 � N�S�%� ������?>i�?>07 �!��P� $I&,� C �%�=<0&)�%+ 3 �Q�4/ ����#)#)�8! c0( " � �8( ! $)� � $ � ( / � , C �%�A� �·3 ( 7\H �!.��3 �A� 7 + �� $ 7 &,� �¡3F!." (:$4�A� 7 5�-��"�! �¡$ ! +*+ N� $ �.J%J � # � ��C �[+ 3 (*�A/ � �A( ! $ ��-�k� �A�k&,� C � � ���� $ � &,� / � Z > ��-� &,�[$ �)D /'$'&,� � (:$ > � �8�;� $ �?> + !��;� + �iH �[+ !,J � �?>0� /)$'&,$)(:$ 743=H �[+ D� �-��3A��"�" ���0>;� +:(�� � �8( >;��C ���A�[�%$'&)� 3A!�" &)�%$Y��c ��� � � + �!43 $'(*$ 7 �%$ / ¯e¸ ° � & >,3[N'� �A� H �%+:�%$9(*$4�A� > �� c,� �R� +:+*� H �!��R" < JP� ���!,J � H �!.�83 �K�!.�V��#)#)�8! c,( " � �8( ! $)�%$ N ���%$ > � �8� +:( 7.� $ !�7.7��P� $)$)�'���A�[$M� !43 ( / � , C � 3 �K��-" 3R�?>�3 �A� 7 +X�� $ 7 &,�%$ N�S���0���Q�4� �������]�S5� � !.383k3 �A/I&,� �P� �4/ �\" (*�F� # /)$ � � 3F" ��� ! &,�%$ H /)$ 7 � �P�-�\# 5� �8� 3 � #)�8!�C +*� " �%�

- /  ± 
 / ¿F¸ �w²/ ¯ ²4°E± � ´_S( H 5��� / # ± � ¿ / = ± �  � � ¿/ � , = ±�/ � 6 = ® 9 . 
 / � ¿&���-� / # !,J � / = � ���\7 ( > (*� 3 &)�%$���c �-� � � +X�!.3 $)(:$ 7 �[$ 3V> ��-� &,�%$ Ng� $ �;� $ > ( 38��� �A� H �!.� +2�!43 $'(*$ 7 �%$`�A(:+*+¡&,�%$)$ � &,(%!]� � �%$ 3 � �4>;� �A( ! $ 7 �� +:+:� �
/ � ± � =  � " � ¯ À ®?> ¯	. ; °A°�® � ; ¯ 2 À ° �  6 � " � ¯ À ® > ¯	. ; °F° ¿&���-� � = ± � ® > ¯	. ; 
 ; ° ¿� ; ± > ¯@. � 
 � °�´_S( 3 � �M� �A�`+X�!.3 $)(:$ 7 �[$��8(*+:+i&,(%!]� � �%$ 3 � �4>;� �A( ! $)�[$ ��! $ > � �87 � �P�-��"�! �n+2�!43 $)(:$ 7 �%$1�A(:+*+i&,("!�� � �[$4�A( � +:� �0>;� �A( ! $'�%$ 3A!�"

> ¯@. ; ° N�S�%��ªI$)$ 3 � > 5��#I�-�P�-" ��� �8��� � = !,J �(� ; (�+X�!.3 $)(:$ 7 �[$Y�A(:+:+·&)���W&)( 3A�0� �%� ��#'�A!.C +*� " ��� " �[$9(·&,��� ��! $.�8(*$0/)� � +:( 7.��#)�8! ZC +:� " ��� 3 +2�!43 $)(:$ 7 / ¯e¸ °E± �  � " ª'$)$ 3 &,��� C'���8� �%$ #'���8��" �%�A� �[N ���%$ H �!��P3 � � �8� �8" �%$�( / � ��#)#)�8! c,( " � �P�-� &,�[$ 3 �!�� � �+2�!43 $'(*$ 7 �%$ / ¯e¸ ° " �K& � $@&)�%$ � $'& �P� �A� �8" �%$x���� �%$ 3%N �]N�#'���8�.3 (*�A+X�!.3 $)(:$ 7'D &,�[$@� ��� (:$ 7 �%� " �[&@&,�%�^/ �P3F#'� /)$ 7 +:( 74�#)�8!�C +:� " ��� � �F� 7 �!.�8� /,� � $� ����3A�;�-#'� � 3S�?> &,( 3F�0� ���A( 3 � � (*$ 7 �%$ N �`5� 
 � ² ��-� &,���A� � (:$ 7 ��� #)�8!�C +*� "vH �!.�S#'���8�.3 (*�A�[$&��!���C�!�� � " �K&@�8(:&)�%$ D	" �%$�&E5� 
 � ² C +:( � &,�%� #)�A!.C +:� " H �!�� &65�9> �� c,� ��#I�-�P��3 (��8�%$@�%c #�! $'�%$4�A(:�%+:+�� " �K&@�8(:&,�[$ N��� JP� �[$ > �� c0+:(:$ 7 �[$�( #'���8�.3 (*�A�[$ 7 �!.�R� �A�\&)�%$Y&,( 3F�0� ��� � +X�!.3 $)(:$ 7 �[$ �.!�"�" � �\� �A� !.38J (:+*+:� �P�)NU�( 7 / � �[$ $)�[& � $ > ( 38�-� �0/ � &,�%� 3 � � /,� " �[& 
 ± 2 À !0J � � ± 9 N �V(*+:+ > �� $ 3 �8� � � !�7m> ( 3 �8� 7 +2�� $ 7 &,�[$ . ±³²'´ À !0J ���8(*+:+���!�7 � � . ± ²)´ ² * N UV�!.�A� �%+:+:� �d3 �[$ �-� � 3 +P5�-�W#'�-�P��3 (��8�%$( 7 �[$ !�" !,J � H �!��P3 �?�!��i�-#)#)�8! c,( " � �A( ! $)�[$ DI" �[$ > ( �;� $tI<.�A� �&,�%$n�8(:& # /)$ � �A�[$ He�P�-" 5� � 7 �%$ !."j� �A� > �� + L � . � +*+*� " (*$I& � � N
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g (*�F� # /)$ � � 3A" ��� ! &)�%$ ��-�·> ( 383 � � +*( 7 �[$ ��! $ > � �87 �[$.� D%" �%$ > ( 3 � �·� �F�E&,�%�·(:$4�A� � ��.JP� � ��H �!.�·� �F� H 5� ���F�·�8(*+:+ He� �[& 3A3 � �� +*+ � $'&)�/ #)#)H �!��P� $'&,� N_S( C �%���!.> � �i� $ � +:< 3 � �P� �0/ ��" �%� ! &,� � $ �MC �%�A� �i3 ( 7 H �!.� ª'c �M3 �8� 7 +X�� $ 7 &,� �[D�3F!." (:$4�A� 7 5�-�S"�! �W$ ! +:+ NIOS� +:+ " �� $)$)�)�%��;� $Y&,�[$)$ ��� $ � +*< 3kC'���8� /,� H �!��P��3QH �!��R> �� +:&,( 7 � 3A" 5�T� + ��383 � �\�?> � �0>;� �A( ! $'� �KD &,�%$��%$ � + ��3 �A� ���� L=/ 3 �\�8� 3 �A� �4>;� �A( ! $)�[$
/  ± 
 / ¿F¸ ��²'´ ¯�0 ´ � °U �!��   ¯ 
 ° � ² ����E� +:+ � + �!.3 $)(:$ 7.��� �A(:+*+�¯�0 N � ° C � 7.� �� $ 38� &,� 3 5� &)��� >�!.� �V$ � �A/ � +:( 7 � � �F� �0� ��->;�i� �A� H �! + LF&,�%$�( / � , !0JP�,3 5�3A� /'+*+:� >?���8��C � 7.� �� $ 3A� & NFB $ � +*< 3 �%$ H �!�� �%$ � + ��3k!�"v" � $ C'�-�P��C �%� �P�-� � ���k�.! $ 3 � � $4� ��3 �8� 7 + �� $ 7 &,� � . N� $ " ��� ! & �;� +:+ �.3·�-C'3A! +:/,� 3 � �-C (:+ !�" &,�[$ H �!.�·7 ( > $ � . !,J � 
 7 � �·C � 7�� �� $ 3A� &,� ��#)#)�8! c0( " � �8( ! $)� �&E5� &,�[$ � $ > �� $'& 3W# 5� ¯�0 N � ° Nug �� $ 7 &,�[$9( ��!."�# +*�%c �M# + � $'��� �?>� +:+ � . 
 H �!��i> (*+ �;� &)���F� �n7 �� +:+:� ��;� +:+ ��3V" ��� ! &)�%$ 3\��C'3F! +*/)� ��3 � �-C (:+:(��8��� 3A!�"�� 5� &,� N�����4�@�6�0� �����u� ��"j> ( � $ > �� $'&,� �\� /)+*� �VHe�8��" 5� � " �%� ! &,�%$ # 5� ¯10 N � ° H 5�-�\> (

/ � , = ± / � ® . 
 / � ± ¯ À ® . 
 °R/ �!,J � > ( 3 � �i� �F� ( / � ,�����WC � 7.� �� $ 38� & !." !0J �B�%$'& ��3 � !." � À ® . 

� � À D & >,3%N]!." !0J �B�%$'& ��3 � !." . 
 +:( 7�7 � ��# 5�J ( �8� �%+ 3A� ( >;� $ " �K& �8� &,(*�[$ À !,J � J �%$4� � / " ( � ± 2 À Ng �K& � /)+:� �\C'��� 5� � " ��� ! &,�%$ # 5� ¯�0 N � ° H 5���R> (

/ � , = ±�/ � ® . 
 / � , = ¿& >,3[N
/ � , = ± ÀÀ 2 . 


/ � ¿!,J � ( / � ,������C � 7�� �� $ 3A� & !." !,J �d�[$'& ��3 � !." � À 2 . 

� ± À D & >03[N%!." !,J �d�[$'& ��3 � !." . 
 +:( 7�7 � � /,� � $ H �!���J ( �A� �%+ 3F� ( >;� $" �[& �P� &,(:�%$ À !0J � J �[$4� � / " ( � ± À Ng (*�F� # /)$ � � 3A" ��� ! &)�%$ 3T3 � �-C (:+*(*�A�%� 3A!�"�� 5� &,����-� �[$'& ��3 �m���A�m+*(*�A�%�m(*$4�8� �8>?� +*+ # 5� ( " �-7 (*$¡��-�P�`� c0�[+*$w¯ � !. �¯@. 
 ° � � À ° NUV�!�� � �8��# �%� 3A" �%� ! &,�[$ H 5���\> (

/ � , = ± À ® =; . 
À 2 =; . 

/ � ¿!,J � 3 � ��C (:+*(*�A�%� 3A!�"�� 5� &,��� ����\> �� $ 3 � �P� � � + >0# + � $'��� D   ¯	. 
 ° � ² NO ª 7 / � �%$ 3 � �V> ( 3 � �-C (:+:(��8��� 3A!�"�� 5� &,�[$ � ¯ 7�� 5� � ! $ � &,� ° H �!��R� /)+:� �VHe�P�-" 5� � D)� /)+:� �\C'��� 5� � !,J �M� �8��# �%� 3\" ��� ! &,� � $ �)N

-4 -2 0 2
-4

-2

0

2

4
EF

-4 -2 0 2
-4

-2

0

2

4
EB

-4 -2 0 2
-4

-2

0

2

4
Trapets

� $ " �%� ! & >?���83d3 � ��C (:+*(*�A�%� 3A!�"�� 5� &,��(*$'$)�%�65� +*+:� � . 
 ± ² �;� +*+ ��3 $ ! +*+ 3 � �-C (*+E�[+*+:� �^C'�-�P�`3 � ��C (:+ !,J � !."3 � ��C (*+:(*�A��� 3F!."�� 5� &,����(:$)$)�[�65� +:+:� ��> �� $ 3 � �8� � � + >4# + � $)��� D   ¯	. 
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/ � , = ± / � ® . 2 ¯e¸ � ¿ / � °E±�/ � ® .�¯ À ® ¸ � / ;� °
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