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*%� "���Ü ' ` é7Û�ÒLedQ�ì ì ì
° &]3��@�)��-J*%�TC<0Jb�&\�TC<&+�<=O&d"/(>023��@-<02��"/&+(%6'(>&+"/�@"/0J�<�¶"%�á"%$'&]6'(%�cB','3d"��@!7"ÊKµ�938��=O6'-J&d±

�s,'=)fW&8(>*8Q 5 &+"�"æÕ � ���'B��^Õ � fW&m38�<=E6'-J&d±��s,'=Yfg&+(%*¶���'Bå-2&d" ' Õ "�� Q 5 &d"� ÕßéE���'B�-J&+"���Õ Ò<Q
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j�$'&8��� � �-�ç0J*�*%0J=O0J-[��(]"/��� � � ' Q j�$7&:6'(>�P�@!�3+�<�'*%0J*>"%*á0J��*%$'�LKT02�7C�"%$5�@"
� �
� � Õ

�-�
� '

Õ � �
� ' â ` ý7Q.Ò<Ò£e

� �~¡cÄml © qstgn�{~­8q � cU(%�Lb<&S"%$'&S&8Ós,5�@-20J"%02&+*µ-J02*>"%&8BO02� ` ý7QJÒ�Ò£edQ - *%*>,'=O&�"��Ü�øué7Û�Ò�ùi�@�'B
��VÕßé7Q


5(%�<= "%$'&�*%0J=O0J-[��(>0J"Ê�j��!�� � �-� ���'B�� � � ' FõKµ&?$5��b�&�� � � �·Õ	� � ��' QERÊ�
65��(X"/0J38,'-2��(8FP0J!AK\&i"4�@ä�&�"VÕßÖ?ÜD³Iö�F7Kµ&:C<&d"T"/$'&i6'0J3+"/,7(%&
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KT$'&+(%&
���7C<-2& ` Ò��Êé �ñÖce%Õ ���7C<-2& ` � �Êé �ñÖ ��edF

KT$'0J34$I02�'B7023��u"/&8* "/$'�@"ZÖ �å-20J&8* �<�?"%$'&9-J02�'&�"%$'(%�<,7C<$Iéi"/$5�@"\65��*>*%&8*µ"/$'(>�<,'C<$	�]Q - -2*>�
ìíÖ ��ìuÕ�ìíÖõì5ì �Tì@Õ×Öõì ��ì

*%��"/$7&¶-J&8�'C@"/$���!�Ö���02*��<fP"4��0J�'&8B�f���=),'-."/0267-J�c02�'C¶"/$'&i-J&8�'C�"%$���! ��f��jÖHQ
j�$'&i²5C<,'(>&¶fW&8-J�LK�*>$'�LKT*á"%$'&i6g�LKµ&8(%*á��!��E3+�<=E6'-2&Ë±x�s,'=)fW&8(á�7Q

D
C

B

A

I
|a| = 1

D C

B

A

I
|a| > 1

D
C B

A

I
|a| < 1

c|�LK\&+(%*á��!U�2d �)Õ Ò<F��ßÕ	�7F � Õh� à F ' Õ �
�LF�)�Õ	���LQ
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 Ò<Ò�Ï

RÊ��&8��34$å3���*>&m"/$'&m!;�<,'(1"/(%02���'C<-J&8* � � � �YF � � � �OF � � ��' F �@�'B � ' � )���(>&
��-J-á*>02=E02-2��(8Q RÊ�æ"/$7&�"/$'0J(%B ²5C<,'(>&�FTKT$'&8(>&��§02*O02�^"%$'&D,'�70J"I3+02(>38-2&@FZ"/$'&j"/(>0[���'C�-2&8*
� � � �:Û � � � �?Û � � � ' ���'B�� ' � ) �@(%&i02�x!~��3d"T38�<�'C�(%,'&+�s"8Q
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Rã! "]Û��§�@(%&i6g��02��"/*��<��"/$7&¶,7�'0J"T3+02(%3+-2&@FP"/$7&8�

���'C<-J& ` � �Êé � " ��e\Õ �@�'C<-2& ` Ò��Êé � "�edF
KT$'0J34$ 0J�'B'0238�@"/&+*Z"/$5�u" "��§0J*Z"/$'&i6W�<02��"T0J��"%$'&i,'�'0."T3802(>38-J&h*%,'34$j"/$5�@"

���'C<-J& ` Ò��ñé � "���e\Õ	���'C<-J& ` Ò��ñé � "#eµØ ���'C�-2& ` Ò��ñé � ��edQ

5(%�<= "%(%02C��<�'�<=E&+"%(>�<F5���<,�äs�'�LK "%$5�@"9"%$'&Y6W�<0J�s"9�<��"%$'&),'�'0."93+02(>38-2&:=?�@äc0J�'CI�@�'C<-2&� KT0J"%$�"%$'&i*%&+C<=O&+��" � �?0J* ` 38��* � Û/*>02� � e Õß3+�<* � Ø Ú�*>02� � Q

j�$'&¶6'(%&dbP0J�<,'*TC<&+�<=O&d"/(>023��@-õ��(>C<,'=E&8��"T*%,'C�C<&8*X"/*T"/$5�@"
` 38��* � Ø�Ú�*%0J� � e ` 38�<*��mØ�Ú�*%0J���geUÕ ` 38�<* ` � Ø	�ge Ø Ú�*%0J� ` � Ø
� e>egâ ` ý7Q.ÒLÏ�e

� �~¡�H l © qstgn�{~­8q �	� *%02�7C�*>"/���'B5�@(%B�"%(%0JC<�<�'�<=E&+"%(%0J3)02B'&+��"/0J"%02&+*8F|6'(%�Lb<& ` ý7Q.ÒLÏ�eËF��@�'B
*%$7�£K�"/$5�@" ` 38�<* � Ø�Ú�*%02� � e
� ó Õ×3+�<* � ÑlÚ�*%02� � !;�<(T�@-2- � ÜD³�Q
� �~¡�kml © qstgn�{~­8q � 5 &d" � Ü�³DQ 5 &+"��åÜ�ªVQ cU(%�Lb�&¶"%$5�@"

` 38��* � Ø Ú�*%0J� � e��iÕß38�<* ` � � e Ø Ú�*>02� ` � � eËâ ` ý7Q.ÒLý�e
j�$'&+��*%$'�LK "/$5�u"1!;�<(>=),'-2� ` ý7QJÒ�ý�eT0J*10J� !~��3d"1b@��-J02B�!;�<(1��-2-��oÜ��TQ ` 
5�<(%=Y,'-[� ` ý7Q.ÒLý�e
02*�38��-2-J&8B��)½��V¹g=¢òLÂ/½�� Ã��|¹uÂdºmÀc¼.î�QÎe
���
� � �x�m�#� ��� ���E� ���8�1�  ��� �§� �]�
Rh&d±P6W&83d"Y!;(%��= ` ý7Q.ÒLý�eS"/$5�u"Y&db<&8(X�o6W�<02��" ` 3+�<* � Û%*%02� � ei0J��"/$7&O,'�70J":3802(>38-J&O$5�@*!�g"%$
(%�c��"%*Z!;�<(T��-2-"�VÜ#�%$ ó FH���7Bj"%$5�@"T02�x!~��3d"& 38�<* & ��(' Ø Ú�*>02� & ��)'*' � Õß3+�<* � Ø Ú�*>02� � â
RÊ��65��(X"/023+,'-[�@(8Fc&���34$xb<&+(>"%&d±j��!A"/$7&h(%&8C�,'-[��()� �ãC<�<�x02�7*%38(>02fW&8Bx0J�I"/$'&h,'�70J"�3+02(%3+-2&h�@�'B
$5��bc02�'CE�mb<&+(>"/&Ë± �@"iÒhKT02-J-õfg&¶���+�W"/$j(%�c��"T��!µÒ<Q
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� �~¡��Dl © qstgn�{~­8q � j�$'&¶²'C<,'(%&ifW&8-J�£Kß*%$7�£KT*T"/$7&¶*>&+b�&8��"/&+&8��6W�<02��"/*��� 3+�<* Í ���Ò , Ø Ú�*>02� Í ���Ò ,�� d4éK\	� ,�Ò ,�
õQ

5 &+" L×Õ � 3+�<* Ì �Ò , Ø Ú�*>02� Ì �Ò ,�� ���'B � Õ � 3+�<* ÒLé �Ò , Ø�Ú�*%02� Ò�é �Ò4,
� Q��S(/��K	"/$'&m6W�<-.�	�C<�<�7* Ò�� L�� L à � � � � �YL ó�� ���'BßÒ�� � � � à � � � � � � ó�� �<�^B70��g&8(%&+��"?*>&+"/*?��!h�u±P&+*8F ` 0ÇQa&@QæB'(/��K*%&+C<=E&8��"/*S3+�<�'�'&+3+"%02�'CDÒ:"/� L:F)L	"/� L à F � � � F L ó�� "/� L ó�� F �@�'B�*%&+C<�'&8��"%* f>�<02�702�'CjÒ
"/� � F � � � F � ó�� "%� � ó�� Q e
� �~¡  ml © qstgn�{~­8q � j�$'&O*%0 ±P"%$�(>�P�@"/*¶��!SÒ?��(%&m"/$7&Ob<&+(>"%0238&+*Y��!Z� (>&8C<,'-2��(h$'&Ë±'�@C<�<�
$5��bc02�'CY�<�'&1b�&8(X"/&d±x�@"SÒ�Q�
�02�'BE"/$'&+*%&S�s,'=Yfg&+(%* ` fs�OC<&+�<=O&d"/(X�O��(µ"/(>02C<���'�<=E&+"/(X�7e 0J�
"/&+(%=E*9��!#(/�@"%02�<�5�@-|�s,'=Yfg&+(%*S�<(á*%Ós,5�@(%&m(%�c��"%*1��! (%�@"/0J�<�5��- �s,'=Yfg&+(%*8Fõ���'B�b�&8(%0.!¢�jfs�
B'0J(%&83d"T3���-J38,'-2�@"/0J�<�I"/$'�@"á��-2-g��!�"%$'&8=�B'�'F'0J��!~�@3+"�F5$'�Lb�&:*>0.±c"/$�6W�LK\&+(1&+Óc,'��-õ"/��Ò<Q
� �~¡ � nYpAqsrHtuqcv ¤��SrW¨~É7t 0Aq]n<rWv§¦UrW­�{¢}£{;rWz �[¯ J ½dðáÔ^ÜM¥��Pøuécù]M O
Q5½d¿ �\½D¸%î�¿
�UÂB=¢ðñ½)ÔVÕ $ � � Q5½dÂ4½ $VÜ�³Iö	î�¿ [ � Ü ' ` é7Û�ÒLeNM��d¿ ;+îc¸dðSð Q�=2ÃIÂ/½Ê»WÂ/½4ÃL½d¿5ðGî�ð8=G¹u¿_=2Ã
Àc¿X=��8ÀH½��\î�¿ [

$hÕ ìíÔWì Û � Õ Ô
ìíÔWì â� �%=¢¼¢¼�¸%î�¼¢¼õð Q5½¶Â/½Ê»WÂ/½4ÃL½d¿5ðGî�ð8=G¹u¿

Ô)Õ $ � � Q5½dÂ/½ $)ÜD³ ö Û � Ü ' ` é7Û8Ò£e
ð Q5½�6W�<-[��(µB'&83+�<=E6g�<*>0J"%02�<�§¹<;ZÔ��µî�¿ [ � � ¼¢¼|¸%î�¼¢¼ $xð Q5½�-2&8�7C�"/$I�@!UÔ��µî�¿ [ ��� ¼¢¼ ¸%î�¼¢¼ � ð Q5½B'0J(%&83d"/0J�<�x��!]ÔXM

cU(%�c��!<dURã!�Ô)Õ($ � KT$7&8(%&�$)ÜD³IöV�@�'B ì � ì@Õ	Ò<F'"%$'&8��K\&i$5��b�&
ì Ôgì�Õ ì $ � ì@Õ ì $Wì5ì � ìuÕ $ � Ò1Õ $£â
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j�$'0J*O*>$'�LKT*O"/$'�@" $�Õ ì Ôgì F\���'BÅ0J"�"/$'&+�Å!;�<-J-2�LKT*)"/$'�@" � Õ Ô $ Õ
Ô
ìíÔWì Q _P0J�'38& UUUUU

Ô
ìíÔgì UUUUUÕ ìíÔgì

ìJìíÔgìJì Õ	Ò<FcKµ&9*>&8&
Ô
ìíÔgì Ü ' ` é7Û8Ò£e]�@�'BIÔ:Õ�ìíÔWì

& Ô
ìíÔgì ' C<0Jb�&8*µ"%$'&9B7&8*%0J(%&+BIB'&83+�<=E6g� �

*%0."/0J�<�õQ�ì ì ì
� �JÄ 
 ª r5}LÉP}£{~rWzû¤>wj{;t£q�n�}£{~rWz �[¯ RmKT0J-2-á(%&+!;&+(I"/�l�@�s�^�s,'=)fW&8(x02� ' ` éPÛ�Ò£eO�@*x�
[ =¢Â/½4¸dð8=G¹u¿5Q
� �JÄ ¡�l © É'v§¦�¨;q � j�$'&¶6g�<-2��(ZB'&+38�<=E6W�<*%0."/02���I!;�<(hÑ:ÒµØ�Ú]0J*

` Ñ¶ÒµØ Úãe�Õ ì£Ñ�Ò]Ø Ú+ì & Ñ¶ÒµØ Úì£ÑæÒµØ�Ú+ì '
Õ � Í & Ñ Ò

� Í Ø
Ú
� Í ' â

R\(>&83+�<C<�'0��8&S!;(%��=�"/(>02C<�<�7�<=O&d"/(X�O"%$5�@" & Ñ Ò
� Í Ø

Ú
� Í ' Õ � 38��* Ï �Ì Ø Ú�*%0J� Ï �Ì � Q

� �JÄHÄ ³Iqcv§É't�� � 5 &+"�Ô7Û:L Üû¥ �PøuéPùsQ 5 &+"�Ô Õ $ � ���'BmL Õ 	�
æfg&å"/$7&
6W�<-[��(1B'&83+�<=E6g�<*>0J"%02�<�'*1��!µÔ7Û:L:Fõ(%&+*%6W&83+"%0Jb�&8-J��F *%� $£Û�	?Ü�³Iö � � Û

DÜ ' ` é7Û�Ò£eËQ(j�$7&8�Ô@LßÕ($ � 	�
mÕ ` $�	£e ` � 
PeµKT$'&8(>&�$�	:ÜD³?ö��@�'B � 
OÜ ' ` é7Û�Ò£eËQ%h1&+�'38&iKµ&:$5��b�&-J&8�'C@"/$���!�6'(%�cB','3d"SÕ 6'(%�cB','3d"á��!�-J&8�'C@"/$'*
���'B

B'02(>&83d"/02���x��!�67(%�cB','3+"9Õ 67(%�cB','3+"T�@!#B'0J(%&83d"/0J�<�'*8Q

����� ���x�D� �U� � �x�m�U�
5 &+" � fW&h�)B'0J(%&83d"/0J�<�?0J� ' ` é7Û�Ò£eËFcKT0."/$ � VÕ Ñ:Ò�Q%j�$'&8�xKµ&Säs�'�LKß"%$5�@"hÒ<Û/é7Û � Û�Ò|Ø ���(>&i"%$'&hb<&+(>"/0J38&+*á�@!#��65��(%��-2-J&8-2��C<(/��=jQ
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_P0J�'38&oì � ì�Õ ìÎÒ7ì�Õ Ò<F\�@-2-µ!;��,'(m*%0JB'&8*m��!á"/$7&j6'��(/��-J-2&+-2�<C<(%��=N��(>&x&8Ós,5��-ÇF\���7B�"%$s,'*"/$7&O65�@(/��-J-2&8-J�<C<(%��=´02*¶�j(>$'�<=)f7,'*8QI_P02�'3+&m"/$'&EB'0[�@C<�<�5��-J*S��!Z�j(>$'�<=)f',7*:f'0J*%&+3+"¶0J"%*
���'C�-2&8*+FP"%$'&S*%&+C<=E&8��"Z!;(%��=�é¶"/�IÒ�Ø � f'02*>&83d"/*����7C<-2& ` Ò��Êé � � edQ h1&+�'38&hRU&Ë±76W&83d"�"/$5�u"
"/$7&SB'02(>&83d"/02���?��! Ò�Ø � ` 0GQ &�Q.F ÒµØ �

ìÎÒ]Ø � ì e 02*µ�Y*%Ós,5��(>&h(%�c��"µ��! � Q#RU3����x67(%�Lb<&9"%$5�@"µ"/$'0J*02*Z"%$'&i3���*>&¶KT0."/$'��,7"T,'*%0J�'CE�����xC<&+�<=O&d"/(X�<Q
� �JÄ . nYpAqsrHtuqcv �!J ½dð � Ád½�î [ =¢Â/½4¸dð8=G¹u¿Z=¢¿å¥ �%=¢ð Q � VÕ Ñ:Ò�M O
Q5½d¿ ÒµØ �

ì ÒµØ � ì =2ÃmîÃ �8À7î�Â4½¶Â/¹L¹uð�¹<; � M
cU(%�c��!<dUR#f>,7*>"T�'&+&8B "%��*%Ós,5��(>& Ò\Ø �

ìÎÒ\Ø � ì Q ° &8-J-GF& ÒµØ �
ìÎÒµØ � ì ' à Õ ` Ò\Ø � e à

ìÎÒ\Ø � ì à Õ
` ÒµØ � e à` ÒµØ � e ` Ò]Ø � e Þ Õ

ÒµØ �
ÒµØ � Þ â


1�LK�*%02�738& � 0J*T�EB'0J(%&+3+"/0J�<�õFcK\&¶äs�'�LK�"/$'�@" � � Þ Õ Ò<F'���'Bj$'&8�'3+&
ÒµØ �
ÒµØ � Þ Õ

� � Þ Ø �
ÒµØ � Þ Õ

� ` � Þ Ø×Ò£e` ÒµØ � Þ e Õ � â�ì ì ì
� �JÄ H ¥:rHturW¨~¨~É7t 3 ��� ò�½dÂBA�¸4¹uº9»W¼2½>¾O¿5ÀcºEÁd½dÂ Q7îuÃ¶îEÃ �8À'î�Â/½iÂ/¹L¹uð M
cU(%�c��!<d 5 &+" "lÜ�¥OQ Rã! "VÕ�é7FP"/$'&+��38-J&���(>-J� "l$5��*á�m*%Ós,5��(>&:(>�P��"8QURã! "GVÕ�éPF5-2&+" $ �
fW&:"/$7&Y6W�<-[��(TB'&+38�<=E6W�<*%0."/02���j!;�<( "µQTRã! � VÕ·Ñ:Ò<FW"/$'&+��� $��� & ÒµØ �

ì ÒµØ � ì ' ��(%&:*%Ós,5��(>&
(%�c��"%*���! "]QURã! � Õ Ñ:Ò�F7"/$'&+��� $��� Úµ�@(%&i*%Ós,5��(>&i(%�c��"/*T��! "µQ�ì ì ì
� �JÄ kml © É'v§¦�¨;q � ° &TKT02-J-P²5�7BO"/$7&á*>Ós,5��(%&á(%�c��"%*U��!AÍPÒAÑ�Í@é�Ú%Q 5 &d" "VÕßÍPÒAÑ�Í�é�Ú>Q
j�$'&+�

ì "Tì@Õ � ÍPÒ à Ø^Í�é à Õ � Ì<Ì'Ò]Ø�Ì�é<é¶Õ � �@Ì'Ò1Õ�Í��7â
h1&+�'38&i"/$7&¶6W�<-2��(ZB'&+38�<=E6g��*%0J"%02�<�I!;��( "o02*

"VÕ�Í�� � ÍPÒTÑ Í�é@ÚÍ�� � Õ($ � KT$'&8(>&�$¶ÕßÍ������'B � Õ ÍcÒ�Ñ Í�é�ÚÍ�� â
j�$'&¶*%Ós,5��(>&i(%�c��"/*���! "���(%&

� $ ��
& ÒµØ �
ì Ò]Ø � ì ' Õ � � Í�� & Ò\Ø à%óà	� Ñ à	
��à	�ìÎÒ\Ø à%óà	� Ñ à	
��à	� ì '

Õ � � Í�� & ��éhÑ�Í�é�Ú
ì ��éhÑ�Í�é�Údì ' Õ
� � Í�� & �SÑ�Í@Ú

ì �SÑ�Í@Údì ' â

1�LK�ì �SÑ�Í@Údì<Õ � Í��TØ�ÌYÕ � Í��7F7*%��"/$'&i*%Ós,5�@(%&¶(%�c��"/*���! "l��(>&�� ` �SÑ Í@ÚãedQ



����� � �����! "�#� $ ����� �����S���	
 Ò<Ò4,

� �JÄH�ml © qstgn�{~­8q � 
�02�'B�"/$'&á*%Ós,5�@(%&9(>�P�@"/* ��!#ÒLÍ�Ø �@Ú>Q ° (>0J"%&á���<,'(µ���'*>Kµ&8(>*Z02��"/$7&
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