
���������
	������	���������������������������
����� �"!#�%$��"!#&'��()�+* �&�,-�.(),"/0&21�&'3547698:$�!#;�;�<=��>?/0!:@

GOTEBORG

C
H

A
L

M
E

RSTEKNISKAHO
G

SK
O

LA

�����A���
	B��DC��E�GFA	B������IH���6J��	����������K����H
L ()M�>N,O�%/0()�?��&P*9��4�(),"/0&Q>?��;D698:$�!#; L <���>N/0!#35�

RTSVUXW0Y[Z

\ ] ^`_ W0Y�aNbAS+ced�f�^`gih j7kml n`o9f-W0S+gih prqsjVtvu aN_ Wwn`oxayj�niS+c
z{cyj|q \}Y�j�^`n`g ~}WwbEf-S+ni��^`cySVY[��h�cNa?n`giW�YAorSwf��Bn`b�aNgiWwn`bAW

�Q�

�����������x�x���7�����0�T���v�V�9�K�0�7�e�|�����}�{�9��� �������Q�| 
�

¡£¢¥¤'¦¨§?¢�©«ª�¬¦¨®�¯°§P¤²±�§¨³V´«µ¥¶°·«¸�¹�º`¦¨®�©°§P¤'»¼¦¨¢¥¤²¯.½Q¾�¿�¦¨§N»¼¯À©°¢�ÁÃÂ�ªOÄ�ÅOÁeº��-¢�©°»¼ÅÇÆÉÈ¨¹
Ê ¿�©°ªÇ»¼¦¨§?È²Ë�¢�ÅÍÌ9¦¨§NÈNÅÍ¤Î�Ï¯K½V¾�¦ÉÆ'¿�¢�¯«ªO¯°ÐK�9¹�Ñ`¯K¤'¿�¦¨¢�Ò�Ä�§NÐx¹xÓ�Ô[¦¨Á�¦É¢

Õ×ÖØ�Ù%ÚPÛKØ�Ü%Ý�Þ«ß`à2áãâPä�ä'å

æ



� �������	��
���������������������� �!����"�#���%$'&(��)�*+
,���	 �!-
�. /�#�/01��"& �2���.�� ��
3 �	�4�5�� �67���8�#�:9;�<�
 ����=��!>�?�>@A ��=
,���	 ��=�

B<C5D àFEHG�Ø C àJI5K'à?ÜMLPÞ	N C ÜPORQ"Ù�ØTS«ÚPÜ�U�Ø'Ü�ÛKÚPÜ�ÝWV�àJI4EYX«àNÜZQ�[�à]\�ORE^Q ØFI=L
LP_ C ÚPÜ D Ø7àTI`Ebadcfe5OREg[�á-IKà D ORhAQ

N C àTc D ÚPÜZQji�I5Of\�ÚPÜZQO Ù"á7ØTkj_9ÚJh C I�Ølc Ø�Ý'á
m âonDä�å Õ×ÖØ�Ù�ÚyÛ.Ø'Ü�Ý ÞdG�p�Ú]EÉÚoI
V [�Of\-OqQ,O ØlI�ØTk7r�ÚNà?Ù<_9Ü5àJI4Qsk�ÚyÜ
X4e5I4E;tuI4Q"ÙvO ÙPe�Ù�Ú�ØTkw_¥ÚJh C I�Ølc Ø'Ý�á

nFn¨âyxlxzX4e5I`E°Þ"GWp�ÚJEÉÚAI

{}|4~�v�Z�l���
���Z����J���Z�����M�J�d�Z�?�J�J�����P���J���M�"�f�F�Z�(�Z���M�J�T�������u�Z�J���J���Z�.�,�A�����J�J�,���}�Z�����J����J��J�,���Z���}�J���,����o���,���
 �¡ �£¢"��o�J�M���J�5�o�J¤}¥F����4�����	�¦�Z�§����� ¡ �Z�5� ¡ �	�F�Z�¨�J������J¤��Z¥J�������5�©��¤<���l���P�lª`«A�F����¦¤���o�¬���A������T�¦���P
�Z�	� ¡ ����.���Z��¢��,�A�T�M���J���o�J¤}¥F����vJ�Z�����u�Z� ¡ ��?���P�Z����M�4® ¡ ��¯�v°M�Z�����Z¥J���M ¡ �Z�=�,°M��vJ� ¡ �#�����M¥l���J�l�Z�
�l������A�T�¦�,�¦�R���Z�J�/� ¡ �.¤��P�Z���J�¬���lF���,���F������°�����AF���,�¤<�d���<¥F�.�	������J����J���������d±?�¯���J���¤<�J���������¥J���
²o³�´¯µ4¶-ª4�;��o�J�}���d�J������,¤<�J���Z�o���J�j�T�M�o�R���u�Z�M������,���M�����·�����u�Z�J���¤<��o�v��±(� ¡ �����o�R�M���J��.¸d¹?³��	º
��� ¡ �¤��^���-�J����w�f�M�-� ¡ �4�,�M�o°M��,����°M�4�����¤��P�  �¡ �4���¦¤����J������������»P�Z���¦���.������¤<�T�¦������l���J�.�	����,�M�J�o�R�M���J��
�	�¬�Z�T¼M�R½?����������M�/��� ¡ �¤��j���?�,¤<�J���Z�M�,���  �¡ ������J��������°o�¦�R�����£�P������J���Z���¦�����J�M¤��Z��������»��.�T�J�������P��¤·
�J�Z���J�������P��¤¾�Z�J�/�����J����v�o�j¿����M�����¯¥J���o�u¼M�Z�M�vÀ?�Z�d�=�,�¦�-����¤<�.���J�¯���F�Z�������^����������J�����M�-l������F������°M����o
�¦�}���o°M�,�������o�Z���,���  �¡ �/�¦�]�l�J��J�,�¯�Z�.��o�����J�J��}���¦�T�¯�¬�������H¿fÁ.Â,ÃÅÄÇÆMÈu�JÈ�ÉAÀ��Z�}°M�Z�����M�J�<���J�M����}���
�¦�T����J��J��,�#¿ËÊ·ÄbÌMÍÏÎ�ÐMÌ�ÍÀ	�Z�J���f���=Ñ�Ò?ÄÓÆPÌ�ÌJÈu�MÌMÌ"���4���A°���������A�Z������-±��o�J¤}¥F��5�Z��Ôo�l���o����������4���J� ¡
�Z�j²o������� ¡ �Z�Õ�A�T¤}¥l��v����Ö�f�.�Z�T���J�¬���¯��o�u×<�����o���}�Z�T��°M�Z�������J�����J�Ø�q�Z����J���,�����T������o�u×<�����o���<�����
�P�Z����J����������

Ù Ú �.ÛÉ�K���/Ü<Ý	Û �"���

6 , &'/{�%4�(�;¨>)<���&P*���(5&'��>?,O;�&Q;¨>wF�! ��35!°&',�/|>Î<WÞ (�()>N,O8#!#(),Zß��%4�(áà¨&Aâ¼>N,O&'$���;��"8#()��;�(),�35<�8#! ��;¨, ! 3)>28#Þ�8:$Tã
Þ�&�;�!#(5�E4�>P��Þ�(5()�7>�� &'$�,O35(�&P*�*G>P� 35! ��>2�"!#&'�Q>?��;Q!:�?�%,O!#3)>P35<7>N��;|�%4�$��x�%4�!#�?à¨&oâ �"!#�%$�>P�"!#&'�V4�>P��� �"!:/�$�8:>P� (5;
>N��;|>P�"��,">P35�"(5;0>�âI>2�"�"(->?/0&'$��?�«&P* , (5�"()>N,O354��"�%$�;�!#(5�Mä���&oâ-(Zå?(),Zß)!#��â�>P�9��&N��$��?�"!#8 æMæJçJæ ß�âE4�()�0��%,O&�$�4�>P8
M�$�Þ�8#!#�%4�(5;J4�!#� M�!#&'��(5(), ! �Fè
M�>NM (),¯éëêTìZí�&����"!:�FèN!:�Fè¨â�!:,O(5��;¨$�(Q� &�åN&',O�"(Zî7��4�(5;�;�! �Fè-ß9�%4�>P���%4�!#���O<�M�(|&P*
à¨&oâ���$�,"��(5; ! �?�"&J>�%$�ÞFïO(535�7&P*<ð�$�>N�N� ! ��>P�"!�åN(², (5�"()>N,O3545äe��4�(§à¨&Aâ �"!#�%$�>P� ! &��J!#�DM &'M�$�8:>N,D��&N�V&'��8#<
Þ�(53)>?$��"(�&P*9!#�"��>P3)>P;�()/0!#3�>2�"�%,">P35� !¦å?()��(5�"�jÞ�$���>P8#�"&|;¨$�(�� &|!#�"�A, (58 >2�"(5;D�"(5354���!#3)>P8«M�,O&FÞ�8 ()/ ��>P�"�"&�35!:>P�"(5;
â�!#�%4V()��(),uè?<Q35&'��� (),uåy>P� ! &��7>N��;7�"�%,"$�35��$�,">P8¨;�(5� !¦è��5ä�6É&',B! ��� �%>N��35(Jß�*�$�(58 1�35&'���%$�/|M��"!#&'�+&P*�>P!:,O3),">Î* �"��>N��;
,O&'>2;¯åN()4�!#358#(5�E/0!�è'4?�#Þ�(�;�(53),O()>P� (5;ñÞ?<|,O(5;¨$�35!:�FèQ>P(),O&�;�<=��>?/0!#3E;¨,">]è�>N��;Q/0$�8#�"! 1��"�"&�,O(5<·Þ�$�!#8#;�! �Fè?���%$�354
>P���%@?<��"3),">NM (),O��&'$Fè'4?���"&¨Þ�(0;�(5�"!�è'��(5;��"&D>P��� &D/0!:��! / !¦ò5(V35&'�TåN(535�"!�åN(Q4�()>2��8 &?�"��>N��;
;¨$��"��;�()M &N�"!#�"�Mä
��� >P;�;�!#�"!#&'�5ß��"��,"$�35�%$�,O(5�7/0$��"�·Þ�(�;�(5�"!�è'��(5; �"&ã>2�Q�"&`>�åN&N!#;XM &N�"()�?�"!:>P8#8#<J;�!#�%>P�"��,O&'$���â�!:��;�1�!:��;¨$�35(5;
&N�"35!#8#8:>P�"!#&'���|>N��;i@���&oâ�8#(5;�èN(|&P*�åN&',O� (ZîD�%4�(5;�;�!:�FèD354�>N,">235�"(),O!#�"�"!#35��!#��3),"$�35!:>P8�!:��%4�(0;�(5�"!�è'�
&2*#åN&', �"(Zî
�%4�(5;�;�!:�Fèyà¨&oâE/0(5�"(), �Mä
�8#()��;�(),¯Þ�8:$Tã'Þ &';�<�3),O&N� �}à¨&oâ�35&'�Tó�è�$�,">P�"!#&'���0>N,O!#�"(V! ����$�/0(),O&'$���! ��;¨$�� �%,O!:>P8�>NM�M�8#!#3)>P�"!#&'���Q>N��;()�?1
å�! , &'��/0()�?�%>P8K�"!#�%$�>2�"!#&'���Mß�(Jäôè-ä�à¨&oâx1Ç/0(5� (),O!:�Fè|;�(Zå'!#35(5�Mõ�35&�&N8#!:�FèQ&2* (58#(535�%,O&���! 3035&'/wM�&'��()�?�"��>N��;7(Zð=$�!:M?1
/0()�?�Mõx�%4�(7&lÞ�� �%,"$�35�"(5; �%M�>P35(5�·Þ (5�¬âx(5()� 35&P1Ç,O&N�%>2�"!:�Fè²;�!#�%@?�V! � /|>oè'��(5� ! 37;�!#�%@�� �"&',">oè?(Q;�(Zå�!#35(5�Mõ��%>P8#8
Þ�$�!#8#;�! �Fè?�Q>N��;�&N�%4�(),��"(5354���!#3)>P89�"�%, $�35�%$�,O(5���%$�354�>P��35&'&?8 !:�Fè��"&oâ-(), �Mß¨354�!:/|��(5<��MßK&oã�1��%4�&�,O(|M�8 >2�O* &�,"/0�Mß
M�!:M�(58#!:��(5�MßKM�(), ! � 35&'M�(5�Mß �%$�Þ�$�8:>N,�4�()>P�B(Zî'354�>N�FèN(),O��ß'��$��%M�()���"!#&'��Þ�, ! ;�è?(5�Mß��"&oâx(),O�MßNM?<'8#&'����ß¨M�&N8#(5�Mß�3)>JÞ�8#(5�Mß

ö



/|>P� �"��>N��;yâ�!:,O(5�Mä��B8 $Tã�1¬Þ &';�<V!:��;¨$�35(5;�1Rà¨&Aâ¼$����"�"()>P;�!:��(5�"��>N��;7/0!�î'!:�Fè|/|>Î<�>28 � &�Þ�(�$��"(5;V�"&�()��4�>?��35(
4�()>P�E>?��;D/|>P�"����,">N���O* (),B�"&|&',B*�,O&'/ �%4�(<Þ�8:$Tã Þ &';�<D>?��;��P&',x!#�"����$�,",O&'$���;�!:�FèN�Mä
���"!#;�(�*�,O&'/ �%4�(x>JÞ�&oåN(xM�,">P35�"!#3)>P8�/0&N�"!�åP>P�"!:�Fè�*�>P35�"&�,O�MßÎ�%4�(-$����"� ()>P;�<�à¨&oâã>N��;04�()>P�°�%,">N���O* (),°>P�"�"&�35!:>P�"(5;
â�!#�%4 35<�8#!:��;¨,O!#3)>P8#8 <¼�%4�>NM (5; Þ�8:$Tã¾Þ�&�;�!#(5� >?,O(�! �?�"(),O(5� �"!:�FèJ!:� �%4�(5!:,7&oâE� ,O!�è'4?�D>N��;À4�>�åN(HÞ�(5()� �%4�(
�%$�ÞFïO(535��&P* 35&����"!#;�(),">JÞ�8#(¯Þ�>P�"!#3|,O(5�"()>N,O3545äx���7��4�(5�"(��"��$�;�! (5���%4�(0M�,O!:��35! M�>289&lÞFïO(535�"!�åN(�4�>P��/0&N�"�"8#<¨Þ (5()�
�"&Q/ ()>P�%$�,O(0>N��;��P&',�3)>P8#3)$�8:>P�"(0�%4�(}ó¨(58#;gåy>?,O!:>JÞ�8#(5��>N��;�,O(58:>P�"(5;¨ð�$�>N�?�"!#�"!#(5��*G, &'/ âE4�!#354D� &Q;�(5�"(), /0!:��(
35<�8 !:��;�(),�;¨,">oèQ>N��;�8#! * ��35&'(��Q35!#()�?�"��>P�.âx(58#89>P�E��%,O&�$�4�>P8«>N��;��E$��"� (58 ����$�/�Þ (),O�Mä���4�(��"�%$�;�!#(5��3)>N�¨Þ (
358:>P�"�"!Öó¨(5;�>P3535&',O;�!:�Fè|�"&��%4�(���$�/�Þ (),Zß�>N,",">?�FèN()/0()�?�->N��;73),O&?�"�O1��"(535�"!#&'��>28 ��4�>NM�(5��&2*v��4�(�35<'8#!:��;�(),O�MßÉ�%4�(
354�>N,">P35�"(),B&P*9�%4�(0>NM�M�,O&'>P354�!:�Fè�à¨&oâÏ>N��;�âE4�(5��4�(),x!#�E!#��&P* >�*�,O(5(�1��"�%, ()>N/{&',x35&��Tó ��(5;D�O<=M (Jä
��Þ�8:$TãzÞ�&�;�<|!#�x&'��(�! �/âE4�!#354|�%4�(7à¨&oâX$���;�(),x��&',"/w>P8�35!:,O3)$�/0�"�%>?��35(5�-� ()M�>N,">P�"(5�¥*G, &'/�>�8 >?,uèN(��"(535� ! &��
&P*.Þ�&�;�<
�%$�,Í*�>P35(|�%4�$���3),O()>P� ! �Fè�>D/|>2�"�"!�åN(¯â�>N@P(|,O(Zè?! &���;�&oâE���"�%,O()>?/�ä��
(Q��&oâe35&'���"!#;�(),0>V�"8#()��;�(),
Þ�8:$Tã Þ &';�<�&P*¨35&'���"��>N�N�°3),O&N� �«�"(535� ! &���>P8¨>N,O()>�ßÎ!Rä (Jä9>�35<�8#!:��;�(),Zß�(Zî=M &N�"(5;0�"&�>�3),O&?�"�4à¨&oâ;â�!#�%4�>�35&'���"�%>?�N�
*�,O(5(|�"�%, ()>N/ åN(58#&�35!#�Ç<Jß	��
yäV�A��>NM�M�,O&'M�, ! >2�"(Q�x(5<���&N8#;��Q��$�/�Þ (),�!#�0�%4�()���������
������5ß	âE4�(), (���! �
�%4�(�M�,O&TïÇ(535� (5;¨â�!#;��%4V&P*9�%4�(�35<'8#!:��;�(),�!:�7�%4�(��"�%,O()>N/�â�!#�"(�;�!:,O(535� ! &��5ä����A>w,"$�8#(�&P*9�%4�$�/�Þ5ß �"!�è'��!Öó¨3)>N�N�
�"()M�>N, >P�"!#&'����4�()��&�353)$�,O��>P�9�x(5<���&N8#;��-��$�/�Þ�(),O��>JÞ &oåN(-$���!#�O<Jä������%4�!#�	à¨&oâ��"!#�%$�>P�"!#&'���%4�(),O(�>N, (��uâx&�*�,O(5(
�%4�()>N,I8 >Î<N(), ���%4�>P�x�%,">2! 8°>Î* �x!:�7��4�(�à¨&Aâ:Þ�&'$���;�!:�FèV�%4�(}â�>N@P(�,O(ZèN!#&'�5äB�! ��35(��%4�(�!:����(),"/0&N� �AM &',O�"!#&'�V&P*
�%4�(x*�,O(5(���4�()>N,°8:>)<?(),O�-/0&oåN(5��/0$�354|/0&', (-� 8 &oâ�8#<0�%4�>N� �%4�(�&'$��"(), /0&N�"��M &',O�"!#&'�0&2* �%4�(�8:>Î<N(),O��â�4�! 354V>N,O(
!:�735&'�?�%>P35��â�!#�%4×*G, (5(��"�%,O()>N/ ß'��4�(�*G,O(5(���4�()>N,�8:>Î<N(),O�x�"()��;��"&|,O&N8#8«$�M+! �?�"&|;�!#�"3), (5�"(Jß¨�,â�!:,O8#! �FèyåN&', �"!#35(5�Mä
���0>D��$��Q35!#()�N�"8#<`4�!�è'4i�I(5<=��&N8#;��Q��$�/�Þ�(),0>N��;�;¨$�(7�"&¨â�>N@2(|!:���"�%>JÞ�!#8#!#�Ç<`/0(5354�>N��!#�%/0�Mß¥�%4�(·å?&',O�"!#3)>P8
,O(ZèN!#&'� ;�&Aâ����"�%,O()>N/ &P* ��4�( Þ &';�<0()/|>N��>2�"(5��!:�?�"&��%4�(�M�4�()��&'/0()��&'�V&P*5åN&',O� (Zî���4�(5;�;�! �Fè0354�>N,">P35� (),O!�ò5(5;
Þ?< >?�
$����"�"()>P;�<�M�(),O!#&�;�! 3yà¨&oâ �"!#�%$�>P�"!#&'�!:�HâE4�!#354
��4�(|�"()M�>N,">2�"(5;HåN&', �"!#35(5��>N,O(��"�%4�(5;��²>28 � (),"��>P�"(58#<
*�,O&'/ �%4�(�$�M�M�(),�>N��;78#&oâx(),x�"!#;�(�&P*9�%4�(<Þ�&�;�<Jä��¼��&'�?1�;�!:/0()���"!#&'��>P89�%4�(5;�;�!:�Fèw*G, (Zð=$�()��35<7!#��3)>P8#8#(5;��%4�(
��%,O&�$�4�>P8-��$�/�Þ�(),Zß9!:��%4�!#�035&'�N� (Zî'�0;�(vó ��(5;J>P������� �"!��#�#��
·ä���4�(×��()>?,Í1�â�>N@P(�à¨&oâT$����"�"()>P;�!:��(5�"�
èN!�åN(5�|,O!#�"(7�"&§à $�35�%$�>2�"!:�Fè
;¨,">oè�>N��;`8#! * �0* &',O35(5��âE4�!#354�3)>N�
� �%,O(5�"�0�%4�(�Þ�&�;�< Þ?<i/|>?@N!:�Fè�!#�¯å'!�Þ�,">2�"(Jä
�x<�8#! ��;�(), å'!�Þ�,">P� ! &���3)>N�5ß9>N/0&'�Fè�&N�%4�(),��%4�!:�FèN��ß	$ !&%�!:��3),O()>P�"(V�%4�(yåN&',O�"(Zî��"�%,O()�Fè?�%45ß'$ !#!(%�!:��3),O()>P�"(V�%4�(
�%M�>N�Tâ�!#�"(dâI>?@P(935&',",O(58:>P� ! &���>N��;)$ !#! !(%.* &',O35(B�%4�(��%4�(5;�;�!:�Fè�*�,O(Zð�$�()��35<��"&E/|>P� 3£4��%4�(?å�!�Þ�,">P�"!#&'�A*G,O(Zð�$�()��35<
$ 8#&�3£@21�!:�
&',��"<���3£4�, &'��!�ò)>P�"!#&'��%ZéëêAí¬ä��Í�
>P;�;�!#�"!#&'�5ß°�%4�(Q>2�"�"&�35! >2�"(5;§à $�35�%$�>P�"!:�Fè²M�, (5�"�%$�,O(5��! �0>V�"&'$�,O35(0&P*
>P35&'$�� �"!#3)>P8K()/0!#�"�"!#&'�5ä
��4�(�ó ,O�"��/|>P��4�()/|>P�"!#3)>P8K��,O()>P�%/0()�?��&P*�&2*?åN&',O�"(Zî7��4�(5;�;�! �Fè§â�>P�Mß�!:� æ+*�æNæ ß�èN!�åN()�§ÞN<§åN&'���-,>N,"/.,>N�+!:�
é öJö í�>N��;D��4�(��"�%>oèJè?(),O(5;¨åN&�,O�"(Zî|35&'�Tó�è�$�,">P�"!#&'�$ !:�²>w/0&oå'!:�Fèw*G,">?/0(�&P*-,O(�* (),O()��35(+%�! ��$��%$�>P8#8#<
,O(�* (),",O(5;
�"&�>P�9��4�(#å?&'�0�-,>N,"/.,>N��åN&�,O�"(Zî�� �%,O(5(5�Mä.F9&',O�"(Zî��"�%,O(5(5�"��>?,O(B* &', /0(5;0! �w�%4�(�â�>N@P(5�9&P*4Þ�8:$Tã1Þ�&�;�! (5�B&oåN(),9>
â�!#;�(�,">N�FèN(x&P*«�x(5<���&N8#;����'$�/�Þ�(), �MßP*�,O&'/e>NM�M�, &Aî�!:/|>P�"(58#<0/Jì��"& æ ì"1�>N��;|(Zå?()�|4�!�è'4�(),.é æ2* íuä �Í�Q>?��!#;�()>P8
*�,O(5(��"��,O()>N/Óà¨&oâ��"!#�%$�>P�"!#&'�5ß�åN&',O� (ZîE�%4�(5;�;�!:�Fè�35&'/|/0()��35(5�9>P�°�"&'/0(9�%M (535!Öó¨3�3),O!#�"!#3)>P8��x(5<=��&?8 ;��x�'$�/�Þ (),Zß
���+3vß-âE4�!#3£4�!#���"&N8#(58#<D;�()M�()��;�()�?��&'�+�%4�(�3),O&?�"�E� (535�"!#&'��èN(5&�/0(5�%,O<7>N��;�à¨&oâÀ!:��35!#;�()��35(Jä�6É&',x!:���"�%>N��35(Jß
* &',��%4�(|35!:,O3)$�8:>N,�35<�8 !:��;�(),�!:�
3), &N�"��à¨&oâ é54�/�í¬ß5âE4�(), (�à¨&oâ�!:��35!#;�()��35(7! ��!:,",O(58#(Zåy>N�?�Mß���� 3 !#�0>JÞ�&'$��76 ç ä
6¨&�,°�%4�(x�ð=$�>?,O(x35<'8#!:��;�(),�>P�	ò5(),O&�!:��35!#;�()��35(Jß¨!Rä (Jä	â�!#�%40&���(-� ! ;�(��%$�,Í*�>P35(B*�>P35!:�Fè��%4�(x&'��35&'/ ! �Fèáà¨&oâ<ßP�%4�(
!:�Jå?(5�"�"!�è'>P�"!#&'����&2*¥��(58:@)>?,98;:9>2�%>N��@)>?,<é ö 4Zí�>N��;��&'4�>N��@)>?,9<2=?>�@(A�é5/ * í !:��;�!#3)>P�"(w�%4�>P�B���23�!#�}Þ�(5�uâx(5()�
/Jì|>?��;C/�/�äB��,O!#�"!#3)>P84åP>P8:$�(5��! �+&N�%4�(),x35<�8#!:��;�(),7à¨&Aâ �"!#�%$�>P�"!#&'����3)>N�¨Þ (�* &'$���;D!:�ED'>P35@N�"&��gé ö�æ í¬äGF�$�! � (
,O(535()�?�"8#<JßK�%4�(035&'/w/0()��35()/0()�?��&P*��%4�(�åN&',O� (Zî7�%4�(5;�;�!:�Fè²M�,O&�35(5�"��4�>P���%$�3535(5� �O*G$�8#8#<HÞ�(5()��;�(5� 3),O!�Þ�(5;`>P�
>�"(58 * 1�(Zî�35!#�"(5; 8 !:/0!#�O1�35<�358#(i&?�"35!#8 8:>P� ! &��J&2*��%4�(¨â�>N@P(JßB!:�;âE4�!#354 �%4�(D3),O!#�"!#3)>P8�&'���"(5�yåy>28 $�(�!#�7,O()>P354�(5;
�%4�,O&�$Fè'4�>V�%$�M�(),O3), ! � ! 3)>28I��&'M?*.Þ�! *�$�,O3)>P� ! &���&P*-��4�(|�"�"()>P;�<§â�>N@P(·éH/ ö í¬ä|�x(535()�?��>P;�åP>N��35(5��!:���"��>JÞ�!#8 !#�O<
�%4�(5&', <×>N��;
,O(58:>P� (5;D(Zî�M�(),O!:/0()�?�"��4�>�åN(��%4�&oâE�+�%4�>P���%4�(�åN&',O� (ZîQ�%4�(5;�;�!:�FèV* &',"/|>2�"!#&'�V!#��>|,O(5�%$�8#��&P*�>
èN8#&lÞ�>P89>JÞ��"&?8 $�� (�!:���"��>JÞ�!#8 !#�O<;é54 æ ßI/ ç í !:�§âE4�!#3£4 �%4�(�354�>N,">P35� (),O!#�"�"!#35��&P*��%4�(áà¨&Aâe>P���x(5<���&N8#;����'$�/�Þ�(),
358#&N�"(|� &¨Þ�$���4�!�è'4�(),��%4�>N�-���+3�3)>?�HÞ�(|;�(5� 3),O!�Þ�(5; Þ?<²>7� ! �Fè?8 (7��%$�>N, �O1Ç�K>N��;¨>N$�(Zð�$�>P�"!#&'�5äw�E8#�%4�&'$Fè�4
�"!�è'��!Öó¨3)>N�?��M�,O&Jè',O(5� �-4�>P�x,O(535()�N� 8 <yÞ�(5()�7>P354�!#(ZåN(5;4ß��"(5(�(Jäôè�äJ� !#8#8 !:>N/ �"&'�géëê * íÉ* &',B>�,O(Zå�!#(Zâ<ß�>�35&'/wM�8 (5� (
;�(5�"3),O!:M��"!#&'� &P*��%4�(7�%4�(5;�;�!:�FèãM�, &'35(5�"�V>P�Q4�!�è'4�(),0���+! �V�"�"!#8#8�8:>P35@N!:�Fè�ä ��(ZåN(), �%4�(58#(5�"�Mß.Þ?<
!:��3),O()>P�"!:�Fè
�%4�(7�x(5<���&N8#;��×��$�/�Þ�(),�*�,O&'/ �%4�(7&'���"(5��åy>28 $�(7!#�|!#�0!:��;�!#3)>P�"(5;J��4�>P�0�%4�(),O(7>N,O(7>P�"�"&�35!:>P�"(5;`!:��3),O()>P�"(5�
!:�`��&'�?1�;�!:/0()���"!#&'��>P87åN&',O�"(Zî��"��,O()�FèN�%4K$ �%$�!#�%>JÞ�8#<i;�(vó ��(5;�%�ß���%,O&'$�4�>28-��$�/�Þ (),0>N��;Hà $�35��$�>P�"!:�Fè�* &',O35(

4



35&�(��Q35!#()�N�"�}é5/TêZíuä �Í�|��4�(E8:>N/0!:��>N,x,#,(ZèN!:/0(JßJâ�4�! 354V$��%$�>P8#8#<×M (),O�"!#�"�"��$�Mw�"&��x(5<���&N8#;��E��$�/�Þ�(),O�x&P*«>JÞ &'$��
ö ìJìÏß��%4�(�å?&',O�"(Zî��%4�(5;�;�!:�Fè`!#�Q354�>N,">P35� (),O!�ò5(5;(Þ?<ã>gå?(),O<�âx(58#8 1�;�(vó ��(5; *�,O(Zð=$�()��35<Jä ��������!:��3),O()>P�"(5�
�"�"!#8#8�4�!�è'4�(),Zß��%4�(�åN&',O� ! 35(5�<Þ (535&'/0(08#(5�"��>N��;�8 (5� �)�%,O(Zè'$�8:>N, �-õ¨!:��&N��4�(),.âx&',O;���ß�* &�,��%$�3535(5� �"!�åN(58#< 4�!�è'4�(),
�x(5<���&N8#;��×��$�/�Þ�(),O��ß��%4�(7(vãK(535�"�0&P*�à¨&oâ{�%4�,O(5(�1�;�!:/0()���"!#&'��>P8#!#�O<X>N��;`��$�,Þ�$�8#()��35(zÞ (535&'/0(D/0&�,O(D>N��;
/0&', (�M�,O&'��&'$���35(5;4ä

� � �7Û �O�x��Û �"���

6 , &'/�>?�7()�FèN!:��(5(),O!:�Fè
M�&N!:�?��&P*?å�! (Zâ�>?��;D* &',��"(ZåN(),">28 ,O()>2�"&'���MßÉ!#��! ����(535(5� �%>N,O<��"&Q(Zî��"()���"!�åN(58#<��"�%$�;�<
à¨&oâx1�!:��;¨$�35(5;;å'!�Þ�,">2�"!#&'��*�,O&'/ ��4�>N,"M?1�(5;�èN(5;i, (535�%>N�Fè'$�8:>N,�3),O&N�"�O1�� (535�"!#&'��>P8�35<�8#!:��;�(),O�Mä769!:,O�"��ß4â�!#�%4�%4�(
$��"(|&2*I4�!�è'4?1��"�%, ()�FèN�%4
/|>2�"(),O!:>P8#�Mß°�"�%,"$�35��$�,O(5��>N,O(|/0&', (|�"8#()��;�(),�>N��;�/0&',O(|��$��"35()M��"!�Þ�8#(Q�"&�å�!�Þ�,">P�"!#&'�5ä
��4�(7;�(ZåN(58#&'M�/ ()�N�|&2*A/0&�;�(),"�`/|>P�"(), ! >28 �|>N��;`35&����"�%,"$�35�"!#&'��"(5354���!�ð=$�(5�74�>P�|,O(5�%$�8#�"(5; ! ����4�(7()/0(),Í1
èN()��35(|&2*I>V>7��(Zâ¾èN()��(),">2�"!#&'��&P*-�"��,"$�35�%$�,O(5���%4�>2�A>N, (�&2* �"()�5ßK, ()/|>N,"@Î>JÞ�8#<¨à¨(Zî�!�Þ�8#(Jß«8#&oâe!:��;¨>N/|M�!:�Fè�ß
>N��;�8#!�è'4N��!:�gâx(5!�è'4?�Mä��$�3£4��"��,"$�35�%$�,O(5��èN()��(),">P8#8#<�(Zî=4�!�Þ�!#��>?�D!:��3),O()>2�"(5;
�%$��"35()M�� !©Þ�!#8#!#�O<
�"&V�%4�(|>P35�"!#&'�
&P*.à $�!#;bà¨&oâ<ä��E3535&�,O;�!:�FèN8#<Jß�!#�|4�>P�¯Þ�(535&'/ (D��(535(5�"�%>N,O<�"&�;�(ZåN(58#&'M��"&�&N8#��()��>TÞ�8 !:�Fè
��4�(Q;�(5�"!�è'��(), �"&
(5�"�"!:/|>2�"(�à¨&AâI1�! ��;¨$�35(5;�(vãK(535�"��â�!#�%4
>V4�!¦è�4�(),�;�(Zè',O(5(w&P*-,O(vó ��()/0()�?���%4�>?��â�>P��M�,O(Zå�!#&'$��"8#<
,O(Zð=$�!:,O(5;4ä
� �V!#�Q��4�(D�%>P��@
&P*��%4�(�()�FèN!:��(5(),V�"&
()���%$�,O(��%4�>P�|��4�(²M�(),Ç* &', /|>N��35(D&2*A�"��,"$�35�%$�,O(5�V�%$�ÞFïO(535�"(5;J� &
�%4�(
>P35�"!#&'� &P*�à $�! ; à¨&oâ¾â�!#8#8#Þ (×>2;�(Zð=$�>P� (|;¨$�,O!:�Fè��%4�(5!:,�>N�?�"!#35!:M�>P�"(5;�8 ! * (|*�,O&'/ �%4�(|�"��>N��;¨M�&N!:�?��&P*jÞ &N�%4
�"�%, $�35�%$�,">P8���>Î* (5�O<`>N��;J� (),uå'!#35()>JÞ�!#8#!#�O<Jä��K&�>P3£4�!#(ZåN(��%4�!#�V()��;4ß��%4�(�;�(5�"!�è'��(),7��(5(5;��7!:�?* &�,"/|>P�"!#&'� ,O(�1
è'>N, ;�! �Fè $ æ %���4�(<à¨&oâe()�Tå'!:,O&���/0()�N��ß $ ö %��%4�(Q,O(58:>P�"!#&'�gÞ (5�¬âx(5()����4�>P�E()�Tå�! , &'��/0()�?��>N��;
�%4�(�* &',O35(5��! �
!:��;¨$�35(5��&'�V�%4�(��"�%,"$�35�%$�, (Jß¨>N��; $ 4�%I�%4�(<Þ�()4�>�å�! &�,�&P*9�%4�(��"�%,"$�35�%$�, (�$���;�(),��%4�(0>P35�"!#&'�V&P*9�%4�(5�"(�* &�,O35(5�
é æMö í¬ä7�(535&'��;4ß¥! ��/|>N�?<�3)>P�"(5�Mß94�!�è'4?1�åN(58#&�35!#�Ç< à $�!#;bà¨&oâ�!:�FèD�%4�,O&�$Fè'4��%4�(V35&'/|M &'��()�N� ��&P*�;�(Zå�! 35(5�w! �
,O(Zð�$�!:,O(5;4ß°(Jäôè�ä�! �>P;�åy>N��35(5;��'$�358#()>N,�M�&oâx(),�,O()>P35�"&', �MßK>N��;��%4�!#��/|>Î<�3)>N$��"(|;�(5�%, ! / ()�N�%>28�å'!�Þ�,">P� ! &����Mä
��4�!:,O;4ß?�%4�(x;�<=��>N/ ! 3�! �?�"(),">235�"!#&'�¯Þ�(5�uâx(5()�0�%4�(x�"��,"$�35�%$�,O(�>N��;0�%4�(dà $�!#;Q!#�9&'��(�&P* �%4�(�/0&?�"�K*�>P�"35!:��>P� ! �Fè
M�,O&lÞ�8#()/0��!:�
()�FèN!:��(5(),O!:�Fè
/0(5354�>N��!#35�Mä7��4�(|M�,O(5;�!#35�"!#&'��&P*�>N/|M�8#!#�%$�;�(5�|>N��;
;�&'/0!:��>P� ! �Fè+*G, (Zð=$�()��35!#(5�
,O(58:>P�"(5; �"&zà¨&AâI1�! ��;¨$�35(5; �"&'$���;X>?��;(å�!�Þ�,">P�"!#&'� !#�7&P*<è',O()>P�w! /wM�&',O��>N��35(�! � �"��,"$�35�%$�,">P8�;�(5�"!�è'�5äÏ�Í�
>P;�;�!#�"!#&'�5ß��%4�(D�"��$�;�<`&P*áÞ�8:$Tã�1¬Þ�&�;�< â�>N@2(5�Q>N��;J!#�"�7>P�"� &'35!:>P�"(5;Yà $�!#; * &�,O35(5�Q>N��;ÓâI>?@P(V*G, (Zð=$�()��35!#(5�
3)>N�gÞ�(V/0&N�"!�åy>2�"(5;�*G,O&�/�>VM�$�,O(58#<�*G$���;¨>N/ ()�N�%>28?Þ�>P�"!#�Mä�6É&'$�,O�%45ßK,O(Zè�>N,O;�8#(5�"��&P*��%4�(0;�!#�%>P;�åP>N�?�%>oèN(5��&P*
�%4�>N, M?1�(5;�èN(5;²,O(535��>N�Fè'$�8:>N,�3),O&N�"�O1�� (535�"!#&'��>P8K�%4�>?M�(5�Mß�M�>N,O�"!#3)$�8:>N,O8#<��%4�(5!:,��%$��"35()M��"!�Þ�!#8#! �O<��"&�à¨&oâx1�!:��;¨$�35(5;
å�!©Þ�, >P�"!#&'�5ß?*G, (Zð=$�()�?�"8#<0�%4�(5�"(���&'�?1�!#;�()>P8K,O(535�%>N�Fè'$�8:>N,"èN(5&'/0(5��,O!#(5�->N,O(x()/|M�8#&P<N(5;V!:�|�%4�(�;�(5�"!�è'�|&2*v� �%,"$�3�1
�%$�,O(5��ä���4�!#�E!#�}Þ�(53)>N$��"(0�%4�(áà $�!#;²;�<���>N/0!#3035&'���"!#;�(),">2�"!#&'����>N,O(�&P* �"()�+&'��8#<7&'��(�>P��M�(535��&P*��%4�(�;�(5� !¦è��
M�,O&�35(5�"�E>N��;D/w>)<VM�8 >Î<Q> �%$�Þ��"!#;�!:>N,O<D,O&N8#(��"&0&N��4�(),->2�%M�(535�"�x�%$�3547>P��(535&���&'/0!#35�Mß�()>P� (E&P*°35&'���"�%,"$�35� ! &��
&',B�"�%, $�35�%$�,">P8�,O(Zð=$�!:,O()/ ()�N�"��ä���%,"$�35�%$�, (5���%4�>P�x�O<=M�!#3)>P8#8#<74�>Må?(A,O(535��>N�Fè'$�8:>N,x&',x��()>N,Ç1Ç,O(535�%>N�Fè'$�8:>N,B3),O&?�"�
�"(535�"!#&'�5ß�!:��358:$�;�(|>N,O354�! � (535�%$�,">P8 * ()>P��$�,O(5�x&'�·Þ�$�!#8#;�!:�FèN�Mß��%4�(}Þ�$�!#8#;�! �Fè?�E�%4�()/ �"(58�åN(5�Mß�Þ ()>N/0�Mß?* ()��35(5�E>N��;
&�353)>P�"!#&'��>P8#8#<D�"��>)<���>N��;7�%$�M�M &',O�"��!:�7!:�N� (),"��>P85à¨&oâ èN(5&'/0(5��,O!#(5�Mä
6 $�, �%4�(),ZßP�"!#�%$�>P� ! &�����/|>Î<A>N, ! � (-!:��â�4�! 354��%4�(x;�(5�"!�è'��(),9��(5(5;|�"&�3£4�&�&N�"(x�%4�(�,O(535�%>?�Fè'$�8:>N,K3), &N�"�O1��"(535� ! &���>P8
/0()/�Þ�(),	â�! ��4�!:��35!#;�()��35(�,O(58:>P�"!�åN(��"&E��4�(I/ ()>N�áà¨&Aâ�;�!:,O(535�"!#&'�5äx�����%$�354�3)>P�"(5�Mß�@'��&oâ�8#(5;�èN(x&P*��%4�(�/0()>N�
>N��; à $�35�%$�>P�"!:�Fè/à¨&AâI1�! ��;¨$�35(5;�8#&'>P;�!:�FèD>P�7â-(58#89>P��(Zî�M�(535�"(5;
��()>N,wâI>?@P(�*G, (Zð=$�()��35!#(5��!#�A$�� (�*G$�8°(Jäôè�äB!:�
;�(5�"(),"/ ! ��!:�FègâE4�(5�%4�(),��%4�(|�"��,"$�35�%$�,O(Q/w>)<�(Zî=M (),O!#()��35(�åN&',O� (ZîN1�!:��;¨$�35(5;bå'!�Þ�,">P� ! &����·éëê�í¬äV���
>P;�;�!#�"!#&'�5ß
>w�"�%,"$�35�%$�, (�å�!�Þ�,">P�"!:�Fè7!:��>QM�8:$��FèN!:�Fè
/0&�;�(�(Zî�M�(),O!#()��35(5�|>w�"!:/0(�1�;�()M�()��;�()�?�0(vãv(535� !¦å?(�354�>N�FèN(�!:���%4�(
>N�FèN8#(x&P*�!:��35! ;�()��35(�>N��;0�%4�(x>P�"�"&�35!:>P�"(5;�354�>N�FèN(5�9!:��* &',O35(5�«>N��;|/0&�/0()�N� �«/0!�è'4?�«!:��!#�"!:>P�"(���4�(�!:���"�%>JÞ�!#8#!#�O<
M�4�()��&'/0()��&��|$��%$�>P8#8#<|,O(�* (), ,O(5;0�"&A>2��è'>P8#8#&'M�!:�Fè�ßN�"(5(x(Jäôè-ä?é54 ç ß"6 æ í¬ä9� * �%4�(�å�!©Þ�, >P�"!#&'����>N,O(B�"(ZåN(),O(x()��&'$Fè�4
(5�%M (535! >28 8#<Hâ�4�()�7�%4�(�&'��35&'/0!:�Fèyà¨&oâÀ!#��>P�E>N��>N�FèN8#(�&2*->P�"�%>P35@V,O(58:>P�"!�åN(�� &Q�%4�(�Þ�&�;�<Jß��%4�(5<D/|>Î<V8 ()>2;
�"&|� �%,"$�35�%$�,">28¨*�>P!#8:$�,O(Jäx��4'$���ß'!:�TåN(5�"�"!�è'>2�"!#&'���E&��V�%4�(�(vãK(535��&P*9! ��35!#;�()��35(Q>?,O(��"�%,O&��FèN8#<×/0&?�"!�åy>P�"(5;4ä
����>P;�;�!#�"!#&'�5ßP&P*¨!:�?�"(),O(5�"�K� &�()�FèN!:��(5(),O��>N,O(���&?�K&'��8#<��%4�(�!:�?�"(Zè',">28'M�>N,">N/ (5�"(),O�K�%$�354�>2�«��%,O&'$�4�>28'�'$�/�Þ (),Zß
;¨,">oè�>N��;�8#! * �935&�(��Q35!#()�?�£Þ�$��9>P8#�"&��%4�(�8#&�3)>P8N;�<���>N/0!#3x8 &�>P;�!:�Fè�&P* >7Þ�8 $Tã¨Þ�&�;�<�M�8:>P35(5;0!:��>wà $�! ;0�"��,O()>N/�ä
	�î�35()M��7M�(),"4�>NM��w* &',0�%4�(�35! , 3)$�8 >?,V3),O&N�"�|� (535�"!#&'�5ßx;�(5�%>P!#8#(5;Ï@���&Aâ�8 (5;�è?(D&'� �%4�(D$����"�"()>P;�<bà¨&oâ ó¨(58#;

6



>N,O&�$���;D35<�8 !:��;�(),O�0!#��,">P��4�(),�8#!:/0!#�"(5;
&oâ�!:�FèV�"&Q��4�(�35&����"!#;�(),">JÞ�8#(|(vãK&',O��!:�TåN&N8�åN(5;
!:���%>N@?!:�Fè×$���� �"()>P;�<
/0()>P��$�,O()/0()�?�"�D>N��;À3)>P8#3)$�8:>P�"!#&'����!:�À�%$�354Yà¨&oâ��Mä{�x&'���"(Zð�$�()�N� 8 <Jß��%4�(),O(�!#�²>�35&'���"!#;�(),">TÞ�8 (bè'>NM &P*
@���&Aâ�8 (5;�è?(�35&'��35(),"��!:�Fè|�%4�(�(vãK(535�"�x&P*4à¨&oâ ! ��35!#;�()��35(|>P��åy>?,O!#&'$����x(5<=��&?8 ;�����$�/�Þ (),x>N��;V* &�,9;�!ÖãK(),O()�N�
3),O&N� �|�"(535�"!#&'�YèN(5&'/0(5�%, ! (5��äi6É&',|,O(535��>N�Fè'$�8:>N,035<�8#! ��;�(), �7! � 3),O&N�"� à¨&Aâ >N��; ÞN<`/0()>N���V&P*A��$�/0(),O!#3)>P8
�"!:/0$�8:>P�"!#&'�5ßP&'��(B&lÞFïO(535�"!�åN(�&P*��%4�(xM�,O(5�"()�?�«,O(5�"()>N, 3£4�! �°�"&EM�>?,O�"!:>P8#8#<}ó¨8#8'&�$��K�%4�!#�=è�>NM5äK����&N�%4�(),.&lÞFïO(535�"!�åN(
!#�A>2! / (5;D�"&oâ�>N,O;��x>¯Þ�(5�"� (),�$���;�(),O�"�%>?��;�! �Fè7&2*«�%4�(<å?&',O�"(Zî|��4�(5;�;�! �FèDM�4�()��&�/0()��&'�5ä

� � �K�E���"��� �Ã���0�9�T� �������"�0�9�K��Û��"���

��4�(DM�,O&FÞ�8 ()/ $���;�(),|35&'��� ! ;�(), >P�"!#&'��!#�Q;�()M�!#35�"(5; !:�`69!�è�ä�4�ä
� ó�î�(5;`�¬âx&P1�;�!:/0()��� ! &���>P8E,O(535�%>?�Fè'$�8:>N,
35<�8 !:��;�(),�â�!#�%4�>0�"!#;�(�, >P�"!#&��9�
	�ß-âE4�(),O(�� !#���%4�(�8#&'�FèN(5�"���"!#;�(�&P*9�%4�(�35<'8#!:��;�(),Zß�!#��(Zî�M�&N�"(5;4ß�>P��� &'/0(
>N�FèN8#(|&2*-!:��35!#;�()��35(�?ß.�"&D>V35&'���"�%>?�N��*G, (5(|�"�%,O()>?/ åN(58#&'35!#�O<��
yä|����35&'/wM�,O(5�"�"!�Þ�8#(·å�!#�"35&'$��áà¨&Aâ2â�! ��4
35&'���"��>N�N�	à $�!#;DM�,O&�M�(),O�"!#(5�x!#��>P�"�%$�/0(5;4ä9C���8#(5�"�x&N�%4�(),uâ�!#�"(��"�%>P�"(5;4ß�>P8#8¨;�!:/0()���"!#&'����>N,O(��"3)>28 (5;yâ�!#�%4w�%4�(
M�,O&TïÇ(535�"(5;�â�!#;��%4�&P*��%4�(x35<'8#!:��;�(),B!:�0�%4�(x�"�%,O()>?/<â�! � (�;�!:,O(535�"!#&'�5ß��9��	D35&?��������"!:��� $Rì�������� * ì�� %Zä
��4�(B�"3)>P8#!:�Fè}â�!#�%49��>P8#�"&�>NM�M�8#!#(5�9�"&��x(5<=��&?8 ;���>?��;���%,O&�$�4�>P8'��$�/�Þ (),O�Mä9��4�(dåN(),O�"!#3)>P8�;�!#�"�%>N��35(�Þ�(5�uâx(5()�
$�M�M�(),0>N��;�8#&oâx(),�âI>28 8#�Mß��bß�;�(vó ��(5����4�(|�"&N8#!#; Þ�8#&�3£@Î>oèN(|&2*-�%4�(|35&��Tó ��(5;gà¨&oâ $RÞ�8#&'35@)>oè?(QM�>N,">N/ (5�"(),
� � �����C%�ä�F9(58#&�35! � ! (5�|>N, (��"3)>P8#(5;gâ�!#�%4 ��
 >N��;²M�4?<'� ! 3)>289�"!:/0(5�jâ�! ��4C�#�#��
¯ä�6É&',O35(5��>N��;²/ &'/0()�?�"�
>P35�"!:�Fè0&'�V�%4�(�35<�8 !:��;�(),�>N,O(��"3)>P8#(5;�â�!#�%4)�|>?��;Q�%4�(�;�<���>N/0!#3�M�,O(5�"�%$�, (�&P*«�%4�(�$�M��"�%,O()>?/2à¨&oâ�� � V
 � ö ä
:�, (5�"�%$�,O(�35&�(��Q35!#()�N� �E>N,O(�;�(vó ��(5;²>P� � !B� ö $#"%$&"�
0% �'��� V
 ßFâE4�(),O(�"�
 !#���%4�(��"�%>2�"!#3�M�,O(5�"�%$�,O(�&2*«�%4�(
$�M��"�%, ()>N/>à¨&oâ<ä9��>P8#3)$�8:>P�"(5;QM�!#�"354�!:�Fè / &'/0()�?�"��>N,O(�,O(�* (),",O(5;0�"&��%4�(7èN(5&'/0(5�%, ! 3)>28'35()�?�"(),�â�! ��4|M�&N� ! � !¦å?(
åy>28 $�(5��!:�7�%4�(0>N�?�"! 1�358 &�35@Jâ�!#�"(�;�!:,O(535�"!#&'�5ä����%4�(),�ð�$�>N�?�"!#�"!#(5�A>?,O(�;�(vó ��(5;D!:�7��4�(���&'/0()��358:>P��$�,O(�8#!#�"�Mä

( ) �¥���"��*

�À4�()��35&'���"!#;�(),O!:�FègåN&', �"(Zî7�%4�(5;�;�!:�Fè§à¨&Aâ�>?,O&'$���;�35<'8#!:��;�(),O�Mß9>V8:>N,uè?( >?/0&'$��?��&P*-(Zî�M�(),O!:/0()�?�%>P8x>N��;
��$�/0(),O!#3)>P89�"�%$�;�!#(5��4�>�åN(�Þ�(5()��3)>N,",O!#(5;�&'$���* &�,��%4�(035!:,O3)$�8:>N,�3),O&?�"�E� (535�"!#&'�5ß�!Rä (Jä7à¨&Aâe>N,O&�$���;²35!:,O3)$�8:>N,
35<�8 !:��;�(),O��äA�I<'8#!:��;�(),O��>P��&?�%4�(),�3), &N�"���"(535� ! &�����4�>Må?(�,O(535(5!�åN(5;
/�$�35478#(5�"��>2�"�"()�?�"!#&'�5ä-��(ZåN(),O��4�(58 (5� �Mß�!:�
,O(535()�?��<N()>?,O�Mß5ð�$�! � (Q>7�'$�/�Þ (),�&P*x! �TåN(5�"� !¦è�>P�"!#&'��� $G/0&N�"�"8#<��'$�/0(), ! 3)>28&%04�>�åN(035&'���"!#;�(),O(5;`,O(535�%>?�Fè'$�8:>N,
35<�8 !:��;�(),O�7!:��3),O&?�"��à¨&oâ<äi��&oâx(ZåN(),Zß9(Zî�35()M��QM�(), 4�>NM��|* &',��%4�(7(Zî�M�(),O!:/0()�?�%>P8��"�%$�;�!#(5�Q&����%4�(7�ð�$�>N,O(
�"(535�"!#&'�5ß �%4�(�(vãK(535�"��&2*4à¨&oâÀ!:��35! ;�()��35(V4�>Må?(���&N�jÞ�(5()�+(Zî'� ()���"!�åN(58#<735&Aå?(),O(5;4ä
���w�%4�(�* &?8 8#&oâ�!:�Fè|>��%4�&�,O�-,O(Zå�!#(Zâ &'�|� !¦è���!ëó¨3)>?�N����$�/0(),O!#3)>P8K>N��;V(Zî=M (),O!:/0()�N��>P8 ,O(5��$�8 � �-&���à¨&oâX>?,O&'$���;
�%4�>N, M?1�(5;�èN(5;D35<�8#! ��;�(), ��! ��èN!�åN()�5ä

+�,.- /1032�465�798�4�:<;�=?>

����4�!�è'4��x(5<���&N8#;�� ��$�/�Þ�(),O��ß«>V8:>N,uèN(V�'$�/�Þ�(),�&P*-(Zî�M�(), ! / ()�N�%>28�!:�Jå?(5�"�"!�è'>P�"!#&'����&'���%4�( à¨&Aâ�>?,O&'$���;
,O(535�%>?�Fè'$�8:>N,x35<�8 !:��;�(),O��4�>�åN(}Þ�(5()��M�(),Í* &',"/ (5;4ß��"(5(¯é ö 6]í * &',x>|,O(Zå�!#(Zâ<ä���&oâ-(Zå?(),Zß��%4�(),O(�>N,O(�&���8 <7>�* (Zâ
�%$�354|!:�TåN(5�"�"!�è'>2�"!#&'����>P��8#&oâ �"&�/0&�;�(),">P� (B���Jß�!Rä (Jä����%@ æ ìBAoä ��4�(A,O(535��>N�Fè'$�8:>N,B35<'8#!:��;�(),�! �w3),O&N� ��à¨&oâ
;�!#;²��&N��Þ�(53)>N/0(0M�,O(Zåy>28 ()�?��$��N�"!#8K��4�(�/0!#; æ2* êJìDC �x>N��;D()>?,O8#< æ+*Tç ìDC �}éëê ç ß�4�4lß 6oí
��8:>N,sèN(Q>N/0&�$��N��&P*-(Zî�M�(), ! / ()�N�%>28�;¨>P�%>74�>2�<Þ�(5()�gè'>2�%4�(),O(5;i>P��>N�FèN8#(5��&P*-!:��35!#;�()��35(�K� ì � >N��;��2&',
�-� * ì � ß�!Rä (Jä�â�!#�%4V&'��(�� ! ;�(�&P*935<'8#!:��;�(),�*G>235! �Fèw�%4�(�à¨&oâ<ä9���7��$�3£4V!:�TåN(5�"�"!�è'>P� ! &������%4�(�,O(5�%$�8#�"��$��%$�>P8#8#<
>N,O(�M�, (5�"()�N� (5;¨â�!#�%4FE����|>2�E>|M�>N,">?/0(5�"(),Zä969!�è�ä æ ;�!#�%M�8:>)<��Mß�>P�B���1G æ ì A ß¨>035&�/|M�!#8 >2�"!#&'��&P* ��%,O&�$�4�>P8
��$�/�Þ (),O�7>N��;X/0()>?��;¨,">oè
35&�(��Q35!#()�N� �IH
J+A�E����-ä`���Q�%4�&oâE��!:� 69!¦è-ä æ ÞJ>
/w>oî'!:/0$�/ &�353)$�,O�7>P�
>N,O&�$���;E�������ìDKÖê�ß�>P8#�"&|�"(5(�(Jäôè-ä.é54�4Fß�6�ß 4�/Fß�6lêFß * ß ö í¬ä�:�,O&lÞ�>TÞ�8 <JßÉ�%4�!#�EM�4�()��&'/ ()��&'��! ��,O(58:>P�"(5;D� &Q>N�
!:�N� (),">P35�"!#&'�bÞ�(5�uâx(5()���%4�(|� ()M�>N,">P�"(5;�%4�()>N,�8:>Î<N(),O��>?��;i�%4�(w;�&Aâ����"�%,O()>N/ M�>?,O��&P*��%4�(·Þ &';�<Jß°�"(5(V(Jäôè�ä

/



$ >�% $RÞ�%
69!¦è�$�,O( æ C���%, &'$�4�>P8K�'$�/�Þ (), $ >�%->?��;D/0()>N�7;¨, >oè035&'(��Q35!#()�?� $ØÞ�% H
J+A3E ���-ä

é 6�4FßI4 * í¬ä������%4�&oâE�7!:��69!�è�ä æ >�ß ! � �%$�,Þ�$�8#()�N�7à¨&oâÏ��4�(),O(0! ��>P8#�"&D>áï $�/wM¨Þ�()4�>�å�!#&',�!:�D��4�(���%,O&�$�4�>P8
��$�/�Þ (),.â�4�! 3547&�353)$�,O��!:�§Þ�(5�uâx(5()�E����9� ö >?��;E����7� 4�ä
��()>N��>N��;§à $�35�%$�>P�"!:�Fè�M�,O(5�"�%$�,O( ó¨(58 ;��0>P35�"!:�Fè7&'��>yð�$�>P;¨,">P�"!#3035<�8 !:��;�(), $ �'�2� � æ %�!:�HÞ�&?�%4�$���! * &',"/
>N��;V�%$�,Þ�$�8#()�?�?à¨&oâ���ßJâx(),O(�!:� æ+*Jç /�M�,O(5�"()�?�"(5;ñÞ?<|��(5(�é ö /�í $ ���?� æ K æ � æ ì�� %���(�&lÞ��"(),uåN(5;w�%4�>P�?â�4�()�
�%4�(B35<'8#!:��;�(),dâI>2�«,O&N�%>2�"(5;}â�!#�%40,O(5�%M (535�9�"&��%4�(dà¨&oâ<ßÎ�%4�(?åN&�,O�"(Zî�* &',"/|>P� ! &���,O(ZèN!#&'�0/0&oåN(5;�;�&oâE��� �%,O()>N/
3)>N$��"!:�Fè0�%4�(�;¨, >oè��"&�;�(53), ()>P�"(Jä9�À/0!:��!:/0$�/¾åP>P8:$�(E&2*v��4�(�;¨,">oè�âI>2��,O()>P354�(5;Q>P�->?�|>N�FèN8#(�&P*K!:��35!#;�()��35(
&P*�>JÞ�&'$�� æ / � ä06�$�,O�%4�(),�,O&?�%>P�"!#&'��&P*x�%4�(035<'8#!:��;�(),|M�,O&�;¨$�35(5;i>�è�,">P;¨$�>P8°!:��3),O()>P�"(V!:���%4�(|;¨,">]èD>P���%4�(
åN&', �"(Zî�* &',"/|>2�"!#&'�0,O(ZèN!#&'�V/0&oåN(5;|$�M��"�%,O()>N/ >Î* �"(),°�%4�(�à¨&oâX4�>2;Q,O()>P�"��>P3£4�(5;0�"&��%4�(��"!#;�(�â�>P8#8 ��ä ��(�>P8#�"&
&lÞ��"(),såN(5;i��4�>P���%4�(7��%,O&'$�4�>P8x�'$�/�Þ (),�!:��3),O()>2�"(5;`�"&D>�/|>oî�!:/�$�/s>P����4�(×>N�Fè?8 (7>P��âE4�!#3£4�%4�(7/0()>N�
;¨,">oè/âI>2�I/ ! ��!:/0$�/�ä
�B()>N,"/|>?��8¼�«, $�()/|>N�§é 6�ív35&����"!#;�(),O(5;D,O(535�%>N�Fè�$�8 >?,�35<�8#!:��;�(),O�jâ�! ��4QM�,O&TïÇ(535� (5;Q�"!#;�(�,">2�"!#&N�9*�,O&'/ E����7�
ìDK ö �"& æ ä ö $ ��� � ö � æ ì��0�"&-����� ç � æ ì��+%Zä L (5�%>2! 8#(5;`/0()>P�%$�, ()/0()�N� ��&��HÞ�>P�"(7M�,O(5�"�%$�, (5�Mß9/0()>N�
;¨,">oèD>?��;²��4�(5;�;�! �Fè�*�,O(Zð�$�()��35< >2�}â-(58#8�>P��à¨&oâ2å�!#�%$�>P8#!�ò)>P�"!#&'����âx(),O(|M�,O(5�"()�?�"(5;4ä|��4�(|(Zî�!#�"�"()��35(|&P*�>
/|>oî�!:/0$�/�!:�V;¨,">]è >2�I>?�|!:�?�"(),"/0(5;�!:>P�"(}åP>P8:$�(�!:� E�����ß�>P��M�,O(Zå'!#&'$�� 8 <V* &'$���;V!:� æ+* ê æ Þ?<Q�E>?@)>oè'$�354�!�(5�
>P8Rä�é54�4�í¬ß�â�>P�x35&'�Tó ,"/ (5;4ä������%4�(�3),O!#�"!#3)>P8°�"!#;�(�, >P�"!#&�E���� �>ìDKëê ö �%4�(0/|>oî�! /0$�/{;¨, >oè|35&�(��Q35!#()�N�}â�>P�
* &'$���;D�"&¯Þ ( ö ä * 6�ß��"(5(�69!�è�ä æ Þ5ä
����(�&P*«��4�(A/0&?�"��(Zî��"()���"!�åN(�!:�TåN(5�"�"!�è'>P� ! &��yâI>2��3)>N,", ! (5;V&'$��.Þ?<Q��@)>]ïÇ!:/|>�é 6lì�í $ æ+*TæJö %Zä°��(�;�(5�"(),"/0!:��(5;
��%,O&�$�4�>P8��'$�/�Þ (),�&P*I,O(535��>N�Fè'$�8:>N,�35<�8 !:��;�(),O�|>P�}ò5(), &7! ��35!#;�()��35(�â�!#�%4 �"!#;�(Q,">P�"!#& æ �"&)67!:����4�( , >N�FèN(
&P*-�x(5<���&N8#;��|�'$�/�Þ (),}Þ�(5�uâx(5()� ç ì|�"& ö � æ ì � ä���(�* &'$���;
>V35(),O��>P!:�², >N�FèN(0&P*-�x(5<���&N8#;�����$�/�Þ�(),�* &',
35<�8 !:��;�(),O�dâ�!#�%4�� ! ;�(�,">2�"!#& ö >N��; 47âE4�(),O("à¨&oâãM�>P� �"(),"��>JÞ�,"$�M�� 8 <�3£4�>?�FèN(5�=â�! ��4�>I�%$�;�;�()��;�! � 35&'�N� ! ��$�!#�O<
!:�D��%, &'$�4�>P8«��$�/�Þ�(),ZäB6¨&',��x(5<=��&?8 ;�����$�/�Þ�(),�Þ�(58#&oâÏ��4�! ��,O(ZèN!#&'�5ßÉ�%4�(�à¨&oâ¼�"()M�>N,">P� (5;D>P���%4�(�8#()>P;�!:�Fè
(5;�èN(5�|,O()>P� �%>P354�(5��&'�(5!#�%4�(),0�%4�(7$�M�M�(),�&',��%4�(V8#&Aâx(),��%$�,Í*�>P35(Q;¨$�, ! �Fè�>²M (),O!#&';`&2*wå?&',O�"(Zî��%4�(5;�;�!:�Fè
âE4�!#8#(Jß�* &',��I(5<=��&N8#;����'$�/�Þ (),jÞ (5<N&'��;D!#�Mß �%4�(�à¨&oâ *G$�8#8#<7;�(5�%>P354�(5��! � �"(58 *9*G,O&�/���4�(�35<�8 !:��;�(),Zä
	�î��"()��;�!:�Fè��%4�(7(Zî=M (),O!:/0()�?�%>P8��"�%$�;�!#(5�ñÞ?<�FE!#35@P(),O< $ æ+* êJê�%Zß9��(5(.$ æ+*Jç /�%Zß���@)>]ïÇ!:/|> $ æ+*JæJö %��"&
8#&oâx(),
åy>28 $�(5��&P*��%4�(|�x(5<���&N8#;��Mß9�E>2�%>N�Hé ö ì�í $ æ+*Jæ�* %x35&'��;¨$�35�"(5;i>?�7(Zî�M�(),O!:/0()�?�%>P8B! �TåN(5�"� !¦è�>P�"!#&'��&P*��%4�(�à¨&oâ
M�>P�"�0> ó�î'(5;��ð�$�>N,O(V35<'8#!:��;�(),|>P��;�!ëãK(),O()�?�|>N�FèN8#(5�0&P*E!:��35!#;�()��35(D!:���%4�(7,">N�FèN(w&P*E�x(5<=��&?8 ;��V�'$�/�Þ�(),
*�,O&'/¾ê çJö ì��"&�6�4JìTìJì�äK��(E&lÞ�� (),uåN(5;V�%4�>P����4�(jåP>P8:$�(�&P*K�%4�(A���,O&'$�4�>P8��'$�/�Þ�(),�ßWÞ�>2�"(5;Q&��0�%4�(�M�,O&JïO(535�"(5;
â�!#;��%4+&P* ��4�(�35<�8 !:��;�(),Zß�!:��3),O()>2�"(5;
$�M�&'�+! ��3), ()>P�"!:�Fè7�%4�(�>?�FèN8#(�&P*9!:��35! ;�()��35(Jß9,O()>23£4�(5;�>|/|>oî�!:/�$�/Ã>P�
öJö KH/ � >N��;V�%4�()�0;�(53), ()>P�"(5;yâ�!#�%40*�$�,O�%4�(),¥!:��3),O()>P�"(�!:�V�%4�(E>N�FèN8#(�&P*K!:��35! ;�()��35(Jä���4�(E/|>oî�!:/�$�/ åP>P8:$�(E&P*
�%4�(���%, &'$�4�>P8«��$�/�Þ�(),�â�>P��>JÞ &'$�� æ /��Ã4�!¦è�4�(),��%4�>?�V�%4�&N�"(�,O()M�&�,O�"(5;1Þ?<VFE!#35@P(),O<7>N��;D��(5(Jäx��&oâx(ZåN(),Zß
�%4�(|��,O()��;
&P*x�%4�(Q��%,O&�$�4�>P8��'$�/�Þ (),}â�>P���%4�(|��>N/0(JäQ��>P�%>?�D(Zî�M�8:>P!:��(5;`�%4�!#�0�%,O()��;HÞN<��%4�( *G>P35����4�>P�
�%4�(áà¨&Aâ¼,O()>P�"�%>23£4�(5;D>P���%4�(�8#(5(Zâ�>N,O;�$�M�M�(),�35&',"��(),�&P* ��4�(��ð�$�>N,O(�35<�8#! ��;�(),�>P�E>N��>N�FèN8#(�&2* !:��35!#;�()��35(
&P*->JÞ &'$�� öJö K5/ � äA��4�! �}âx&'$�8#;
,O(5;¨$�35(|��4�(<â�>N@P(�â�!#;��%4�>P�E35&�/|M�>N,O(5;��"&|3)>2�"(�âE4�()���%4�(�à¨&Aâ¼;�!#;
��&N�

ê



,O()>P� �%>P3545äA��4�( , (5;¨$�35(5;Hâ�>N@P(<â�! ;���4¨âx&'$�8#;gèN!�åN(|,O!#�"(0�"&D>w358#&N�"(),�8#&'�FèN!#�%$�;�!:��>P8B�%M�>P35!:�FèD&P*���4�(���4�(5;
åN&', �"!#35(5�Mß5âE4�!#3£4zâI>2�E(Zð�$�!�åy>P8#()�?���"&D>N��!:��3),O()>P� (�!:����4�(�*�,O(Zð�$�()��35<�&P*?åN&',O� (Zî7�%4�(5;�;�!:�Fè�ä|��4�!#�}âx&'$�8#;
>P8#�"&|(Zî�M�8:>P!:�7�%4�(�;�(53), ()>P�"(�&P*9�%4�(���%,O&�$�4�>P8K�'$�/�Þ�(),wåy>P8:$�(�>2�-��4�(�>N�FèN8#(�&P*°! ��35!#;�()��35(|!:��3),O()>2�"(5;V*G, &'/
öJö KH/��x�"&06#/��Zä
����!#�"(58#<+é ö 6Mí0$ æ+*�* ì�%�4�>2�Q>
/0&', (735&'/|M�8#(5�"(², (Zå'!#(Zâ &'�`(Zî�M�(),O!:/0()�?�%>P8�,O(5�%$�8#�"�Mä ��(�(Zî=M (),O!:/0()�?�%>P8#8#<
;�(5�"(),"/ ! ��(0��%,O&'$�4�>28«�'$�/�Þ (),O��* &',x> *G>N/ ! 8#<7&P*�,O(535�%>?�Fè'$�8:>N,x35<�8 !:��;�(),O�}â�! ��47�"!#;�(�, >P�"!#&N�E,">?�FèN!:�Fè0*G, &'/
äëì"6��"& æ >N��;yâ�!#�%4V>N�FèN8#(5��&P*«>P� �%>P35@�ì � � & * ì � ä��.(5�"�"�dâ-(), (E35&'��;¨$�35� (5;¨Þ�&N�%4w!:�7>}â�>P�"(),¥3£4�>?����(58^â�! ��4
�x(5<���&N8#;��E��$�/�Þ (),O�#Þ (5�uâ-(5()� ç K ö � æ ì V >N��;)4DK æ � æ ì���>N��;|!:�Q>áâ�!:��;Q��$�����(58�â�!#�%4V�x(5<���&N8#;��I��$�/�Þ�(),O�
Þ�(5�uâx(5()� æ K æ � æ ì A >N��; æ K æ � æ ì � ß.Þ�>P�"(5; &'�`��4�(²M�,O&TïÇ(535�"(5;`3), &N�"�V�"�%,O()>N/ ;�! / ()���"!#&'�À>N��; /0()>N�
åN(58#&�35! �O<Jä|��(|(Zî�M�8 >2! ��%4�>P����4�( ���,O&'$�4�>P8���$�/�Þ�(),Zß.(Zî'35()M���* &',��%4�(|��4�! ��(5� ��M�8:>P�"(|4�>�åN(�ð=$�>28 !#�%>2�"!�åN(58#<
�"!:/0!#8:>N,�Þ�()4�>�å�!#&',�â�!#�%4 3£4�>N�Fè?! �Fè`>N�FèN8#(�&P*�>2�"�%>P35@�ä`��4�(�è?()��(),">P8��"()��;�()��35< !#�×>
, >NM�!#;X,O!#�"(7!:� �%4�(
��%,O&�$�4�>P8 ��$�/�Þ�(),�&�353)$�,O��>P��,O(58:>P�"!�åN(58#<��%/|>P8#8�>N�Fè?8 (5��&2*->P�"�%>P35@-äE��4�!#��, >NM�!#; , ! � (�!#��>P� �"&'35!:>P� (5;1â�! ��4
,O()>P� �%>P354�/0()�N�B&P*9�%4�(E� ()M�>N,">P�"(5;7��4�()>N,B8 >Î<N(),�ä���4�(�>N�FèN8#(�&P*9>P�"�%>P35@�âE4�(),O(�,O()>2�"�%>P354�/0()�?�->N��;4ß¨4�()��35(Jß
�%4�(�,">NM�!#;À,O!#�"(�! � ��%, &'$�4�>P8��'$�/�Þ�(),V&�353)$�,O�7!#�V;�()M�()��;�()�?�D&'� �%4�(��"!#;�( , >P�"!#&�äÀ��* �"(),|��4�(²��$�;�;�()�
,O!#�"(JßB�%4�(D��%,O&�$�4�>P8��'$�/�Þ�(), 8 (Zå?(58 �V&oã â�!#�%4`>�*�$�,O�%4�(),�!:��3),O()>P�"(�! � >N�FèN8#(7&P*A>2�"�%>P35@�ä�E�0�%4�(D>?�FèN8#(
&P*->P� �%>P35@Q>NM�M�, &'>P354�(5� * ì � ßÉ�%4�(),O(0!#�A>w�%$�;�;�()��;�(5358#!:��(V! ���%4�(�åy>P8:$�(|&2*��%4�(���%, &'$�4�>P89�'$�/�Þ�(),�ßK>oè'>P!:�
>P�"� &'35!:>P�"(5;;â�! ��4��%4�()>N,08:>Î<N(),Í1�35&', ��(),0!:�N�"(), >P35�"!#&'� $ !Rä (Jä�;�(5�%>P354�/0()�?� %Zä6¨&',��%4�(7�%4�!:����(5�"�7M�8:>P�"(JßB�%4�(
��%,O&�$�4�>P8��'$�/�Þ�(), âI>2��* &'$���;`�"&HÞ (7(5�"�"()�?�"!:>P8#8 <`!:��;�()M ()��;�()�N�7&P*��%4�(D>N�FèN8#(7&P*A>2�"�%>P35@�&oåN(),0>§â�!#;�(
,">N�Fè?(�&P*¥>?�FèN8#(5�Mä
��&',Þ�(),sè1é54 6MíB$ æ+*�* 4�%x�"��$�;�! (5;�%4�(}à¨&oâe>N,O&'$���;�>N��;
M�,O(5�"�%$�,O(�* &',O35(5��&'�yó�î�(5;
,O(535�%>N�Fè�$�8 >?,�35<'8#!:��;�(),O�
>P�|>N�FèN8#(5�0&P*A>2�"�%>P35@gì � $ * ì � ä
���TåN(5�"�"!�è'>2�"(5; Þ &';�<��"!#;�(D,">P� ! &?��âx(),O( �9�
	�� æ $ /²>?��;ã�x(5<���&N8#;��
��$�/�Þ (),O��,">N�FèN(5;V*�,O&'/T>TÞ�&'$��?6FìJì0�"&04 � æ ì���$ M�,O(5� �%$�,O(�/0()>P��$�,O()/0()�?�"�x*�,O&'/T>JÞ &'$��B��� � 4 � æ ì A %Zä
�
$�8#�"!:M�8 (�â�>N@2(0*G, (Zð=$�()��35!#(5�¯âx(),O(Q, (ZèN!#�"�"(),O(5;`>P��8#&oâ >?�FèN8#(5��&P*�!:��35!#;�()��35(Jß�â�!#�%4�!:�
35(),O��>P!:�i�x(5<���&N8#;��
��$�/�Þ (),x,">N�FèN(5�Mß�>N��;7>P�B�"!#;�(�,">P�"!#&N� �9�
	 � ö $ 4�ä°��4�(.à¨&oâ �%4�&oâx(5;Q>�8:>N,uèN(�!:�Tà $�()��35(�&P*=Þ�&?�%4Q>?�FèN8#(
&P*->P� �%>P35@7>N��;��"!#;�(Q,">P�"!#&V;¨$�(|�"&V(Jäôè7,O()>P�"�%>23£4�/0()�?��>N��;��%4�()>N,�8:>Î<N(), �P(5;�èN(0!:�?�"(),">P35�"!#&'����ä��E8#�"&7� &'/0(
3)>P8#3)$�8:>P�"!#&'���B&P*^ð�$�>P�"! 1��"�"()>2;�<<è'>P8#8#&'M�!:�Fè�, (5�%M�&'��� (�!:����4�(IM�8:$��FèN!:�Fè|/0&�;�(B* &',.�%4�(x�ð�$�>N,O(x35<�8 !:��;�(),dâx(),O(
M�,O(5�"()�?�"(5;4ä
� >N@?!?<+= >�@(A¨é ç ì�í $ æ+*�* 6#%��"��$�;�! (5; à¨&oâ�>N,O&'$���;
>ñó�î'(5;i>?��;�*G, (5(58 <
,O&?�%>P�%>JÞ�8#(0�ð�$�>N,O(|35<�8#!:��;�(),�!:��%4�(
,">N�Fè?(-&2* �x(5<=��&?8 ;��x�'$�/�Þ (),.*G,O&�/ æ ìJìJìx� & æ ì�ßëìJìTì�>N��;�åy>N, ! >2�"!#&'��&P* �%4�(5;�;�!:�Fè�*G,O(Zð�$�()��35<�â�!#�%4�35<'8#!:��;�(),
&',O!#()�?�%>P�"!#&'�w* &',x��4�(}ó�î�(5;D35<�8 !:��;�(),Zä���4�(5<V&lÞ��"(),uåN(5;��%4�>P����4�(�,O&N�%>P��>JÞ�8#(�35<'8#!:��;�(),��%4�&oâ * &'$�,�;�!#�"� ! ��35�
,O(ZèN!:/0(5�0&P*E/0&?�"!#&'�?C�>+�"�%>JÞ�8#(QM &N�"!#�"!#&'�bâE4�(), (|�%4�(V35<'8#!:��;�(),0�"!#;�(V�%$�,Í*�>P35(5�|>N,O(QM�>N, >P8#8 (58B�"&D��4�(¯à¨&oâ<ß
M�(), ! &�;�!#30&N�"35!#8#8 >2�"!#&'����>JÞ�&�$����%4�!#�AM &N�"!#�"!#&'�5ß�,O&N�%>2�"!#&'�¯â�! ��4D,O(ZåN(), �%>P8�&P*9;�! , (535�"!#&'�5ß >?��;D>N$��"&',O&?�%>P�"!#&'�5ä
��8 &��Fèi�%4�(7��>N/0(78#!:��(1Þ�$��w* &',�;�!ÖãK(),O()�?�Q>Î* �"(),Þ�&�;�<`�%4�>NM (7&P*<Þ�8 $Tã2Þ�&�;�! (5�7�K$�&�(5�Q>P8Rä�é öTæ í0$ æ+*�* 6#%
!:�Jå?(5�"�"!�è'>P�"(5;w�%4�(x(vãv(535� �9&P* �%4�(�>Î* � (),Þ�&�;�<��%4�>?M�(E>N��;V>N�FèN8#(�&P*�! ��35!#;�()��35(�&'���%4�(��"�%,"$�35�%$�, (-&2* �%4�(dà¨&oâ
M�>P�"�9>�M�,O!#�%/|>2�"!#3wÞ &';�<Jä9��4�(5<0$��"(5;0* &'$�,.3),O&N�"�O1�� (535�"!#&'��>P8��%4�>NM�(5��â�! ��4�!#;�()�?�"!#3)>P8 $�M�� �%,O()>N/ *G>235! �Fè�� ! ;�(Jß
>��ð�$�>N,O(Jß?�¬âx&��%, >NM�(Zò5!:$�/0�Mß�>N��;Q>��%,O!:>N�FèN8#(JßN!:�/â�!:��;Q��$�����(58 >N��;¯â�>P� (),K�%$�����(58Räx��4�(5<035&'��358:$�;�(5;Q��4�>P�
�%4�(�;�!ëãK(),O()��35(5��!:���%4�(�>Î* �"(),Þ &';�<V�%4�>NM (�â�!#8 89>�ãK(535���%4�(�� �%,"$�35�%$�,O(�&P*9�%4�(}à¨&oâÏ>N��;4ßÉ4�()��35(Jß4Þ�&N�%4+�%4�(
/|>oè���! ��$�;�(A>N��;w*�,O(Zð=$�()��35<w&P*K�%4�(A>2(),O&';�<���>N/0!#3�8#&'>P;�!:�Fè0&'�|��4�(EM�,O!#�%/|>P� ! 3}Þ�&�;�<Jäx��4�(5!:,�(Zî�M�(), ! / ()�N�"�
�%4�&oâx(5;0�%4�>P����&�3), &N�"�O1��"(535� ! &���>P8��%4�>NM (E!#�->TÞ��"&N8:$��"(58#<|�"�%>TÞ�8 (��"&}è'>P8#8#&'M�!:�Fè0&N�"35!#8#8 >2�"!#&'�·Þ (53)>N$��"(�>��%4�>NM (
�%4�>P�°!#�->��"��>JÞ�8#(-� &jè'>28 8#&'M�!:�Fè0&N�"35!#8#8:>P�"!#&'�|>2��>�35(),O��>P!:�|/0()>N�0>N�FèN8#(x&P*�! ��35!#;�()��35(�/|>Î<<Þ (535&'/0(E$����"��>JÞ�8#(
>P�E>�;�!ÖãK(),O()�?�A/0()>?�7>N�FèN8#(�&P*9!:��35!#;�()��35(Jä
6 $�, �%4�(),0;¨>P�%> &'�`,O(535�%>N�Fè�$�8 >?,03),O&N�"�w�"(535�"!#&'�`35<�8#!:��;�(),O�73)>N� Þ (7* &'$���;`!:� M�>NM�(),O�yÞN<J��>N@)>]è'$�3£4�!7<+=
>�@(A7é54�4�í $ æ+* ê æ %�ß�:9>N,"@?! ��� &'�Hé 6 * í?$ æ+*Jç�æ %Zß��B()>N,"/w>N�)8��°,"$�()/|>N�gé 6Mí?$ æ+*JçJö %Zß���()>?,"/|>N�)8e�°,"$�()/|>N� é54�í
$ æ+*TçJö %ZßK��&oåy>N@bé54Jê�í9$ æ+*Jç 6#%ZßK��&oåP>N@bé54 ç í $ æ+*Jç 6�%ZßK�x&�3£@Tâx(58#8 éH/"6�í $ æ+*TçJç %ZßK���"��$�@N! <+= >�@(Agé 6�/�í $ æ+*JçJæ %�ß
�i>P��4�!¦ò)$ <+=?>�@(A/éëê æ íB$ æ+*JçJæ %Zß ��4?<'> <+=?>�@&A/é54 * í $ æ2*Jæ ì�%ZßÉ��,">N�?��8 �x>N, ��(5�¯é æMæ í $ æ+*Jæ æ %Zß¨��@Î>oïO! /w>gé 6lì�í
$ æ+*TæJö %Zß���&�;�!'8 �8 >2�"(),¯é54TìZí9$ æ+*Jæ 4�%��B&'@)>P!:>N�8 ��(5&�&N8:>Hé æ ß ç í $ æ+*TæJö ß æ+*Jæ 4�%ZßK�}Þ�>P�%>]ï $Yé54 æ í9$ æ+*Jæ 4�%
>N��; :9>N, @P(),G8 �
(58#�%4 é 6 ç í	$ æ+*Tæ 4�%Zä

ç



����>P8#8°�%4�(5�"(��"�%$�;�!#(5���%4�(��I(5<=��&N8#;��0�'$�/�Þ�(), �A>N, (�,O(58:>P�"!�åN(58#<�4�!¦è�45ßK,">N�FèN!:�Fèw*G,O&�/T>JÞ�&�$�� ���7� æ ì A �"&
���0� æ ì � ä������x(5<���&N8#;�� ��$�/�Þ�(),O�0,O(58#(Zåy>N�?��� &7�%4�!#���"�%$�;�<Jß.!Rä (Jä0��� � ö /Jì�ß���4�(�&���8 <�(Zî�M�(),O!:/0()�?�%>P8
,O(5�%$�8#�"��>MåP>P!#8:>JÞ�8#(�! �+�%4�(�&'M�()�V8#!#�"(),">P��$�,O(E� (5()/0���"&�Þ�(���@)>]ïÇ!:/|> é 6lìFß#6�4�í¬ß L >Må�!#�?8À��&�&',O(�é æ 6�í'$ æ+*JæJö %
>N��;D��@Î>oïO! /w>¨é 6 ö í?$ æ+*�* /�%Zä

+�,�� ���38 465�7��D=?>

����(|&P*x�%4�(|/0&N�"��!:/|M�&�,O�%>N�?��M�,O&lÞ�8#()/ â�4�! 354��%4�(|()>N, 8 !#(),��'$�/0(), ! 3)>28�,O(5�"()>N,O354�(),O���%$TãK(),O(5;�*�,O&'/ â�>P�
8#!:/0!#�%>P�"!#&'��&P*�35&'/wM�$��%>P�"!#&'��>P8B�%M�(5(5;`>N��;�;¨>P�%>+�"�"&',">]èN(03)>NM�>P35!#�O<HâE4�!#3£4 âx(),O(7,O(5�"�%,O!#35�"(5;�"&D()/|M�8#&P<
*�>P!:,O8#<735&'>N,O�"(���$�/0(),O!#3)>P8Õè',O!#;��E!:�+3)>P8#3)$�8 >2�"!#&'���Mäx��4�!#�E8#(5;��"&0�%M�>P�"!:>P8.&N�"35!#8#8 >2�"!#&'����!:�yà¨&oâÏM�>P�"� (),"�7>N��;
!:��>P353)$�,">P35<�!:�`,O(5�%$�8#�"�Mä-�B(53)>N$��"(7&P*��%4�(7,">NM�!#;J>P;�åP>N��35()/0()�?�"�0;�(5�"!�è'��&P*AM &oâ-(),Ç*G$�8B35&'/|M�$��"(),O��ß«��4�! �
�"!#�%$�>P� ! &��|4�>P�9354�>N�FèN(5;|!:�|,O(535()�?�9<N()>N, �Mä«�G��!#�-��&oâ`M�&N�"� !©Þ�8#(��"&�>P�"� ()/|M��«� ! /0$�8:>P�"!:�Fè|,O()>P8#!#�"�"!#3E$���� �"()>P;�<
à¨&oâ��jÞ?<×��$�/0(),O!#3)>P8°/0(5�%4�&�;��Mä
��4�(}è', ()>P��>P;�åy>N�?�%>oè?(E&P*�>0�'$�/ (),O!#3)>P8K�"!:/0$�8:>P�"!#&'�7!#���%4�(�>MåP>P!#8:>JÞ�!#8 !#�O<D&2* ;�(5�%>2! 8#��&'�V>P8#8«>P�%M (535�"��&P*9�%4�(
à¨&oâ
* &',.(ZåN(),O<��"��>oèN(�&2*¨�%4�(dà¨&Aâ�;�(ZåN(58#&'M�/0()�?�Mä9���0M�>N, �"!#3)$�8 >?,ZßP!:�|>N��(Zî�M�(), ! / ()�N�B�"�%$�;�<�!:�035&'/|M�>?,O!#�"&'�
�"&|>|��$�/0(),O!#3)>P8K� �%$�;�<Jß�!#��!#��;�!H�Q3)$�8#���"&�* &?8 8#&oâÏ>P8#8K&2*«�%4�(�;�(5�%>P!#8#��&P* ��,">N���"!#�"!#&'�/à¨&oâ * &�,"/{>N�V!:��! � ! >28 8#<
ð�$�>P�"! 1��"�"()>P;�<yà¨&oâ �"&|��4�(�ó ��>P8«M�(), ! &�;�!#3¯åN&', �"(ZîN1���4�(5;�;�! �Fè à¨&Aâ�ä
��� ()>N,O8#< 35&'/|M�$��"(),V� ! /0$�8:>P�"!#&'�¼>P�78#&oâ��x(5<���&N8#;��i�'$�/�Þ (),yâI>2�D,O()M�&', �"(5;+Þ?<X6�,O&'/|/ 8 ��>N,O8#&oâ
é æMç í $ æ+* ê�4�%�äK��4�(5<|�"�%$�;�<w�%4�(E;�(Zå?(58 &�M�/0()�N��&P*«><å?&',O�"(Zî0�"�%, (5(5�#Þ�()4�!:��;�>�M�8:>P�"(}âE4�!#354Q4�>2�-!:/|M�$�8#�"!�åN(58#<
>P3535(58#(),">P� (5;²� &Q35&'��� �%>N�?�E�%M (5(5;�! �>|354�>N����(589&P*�ó ��!#�"(�â�!#;��%45õ.�%4�(��x(5<���&N8#;��O1Ç��$�/�Þ�(),0,">N�FèN(�!:�JåN(5� �"! 1
è'>P� (5;¯â�>P� æ /��K���1� êJìJìTì�ßJÞ�$��->A* (ZâJ,O(5��$�8 � �I>?M�M�()>N,O(5;V!:�|��4�(5! ,BM�>NM�(),�ä���4�!#���"!:/0$�8:>P�"!#&'�5ß¨>28 ��4�&'$Fè'4
>�/|>oïO&',�>P3£4�!#(ZåN()/ ()�N�|>P�0�%4�>P�0�"!:/0(Jß"âI>2�<à >�âx(5;;ÞN<
��4�(×$��"(7&2*E35()�N��,">P8�;�!ÖãK(),O()��35!:�Fè`>P�08 >?,uèN(V35(58 8
�x(5<���&N8#;����'$�/�Þ (),O�Mä
��8 &��Fè²��4�(Q�%>?/0(|8#!:��(5�Mß->�/0&',O(w;�(5�%>P!#8#(5;`�"�%$�;�<Hâ�>P��M (),Í* &�,"/0(5;;ÞN< L >�å�!#��>N��;���&'&', (¨é æ 6�í $ æ+*JæJö %�ä
��4�(5<�()/|M�8#&P<N(5;0>dó ��!#�"(?åN&?8 $�/ (-/0(5�%4�&�;�>N��;��"!:/�$�8:>P� (5;��uâx&P1�;�!:/0()���"!#&'��>P8N� ! / (�1�;�()M�()��;�()�?��à¨&oâ��K&oåN(),
,O(535�%>?�FèN8#(5��! ��!:�Tó ��!#�"(|;�&'/w>P!:���MäE��4�(|��$�/0(),O!#3)>P89/0(5�%4�&�;
$��"(5;gâI>2�E>Q/0$�8#�"! 1�;�!:/0()���"!#&'��>P8�åN(), �"!#&'�7&P*
�%4�(0&'��(�1�;�!:/0()���"!#&'��>28'F�C�������	B��e�"354�()/0(|M�,O&'M &N�"(5;HÞN<���(5&'��>N, ; é ö ê�í $ æ2*Jç�* %Zä��jå?(),">oèN(0>N��;
�x�

åy>28 $�(5��&2* �%4�(�8#! * ��>N��;�;¨,">oè|35&�(��Q35!#()�N� �Mß >2�.âx(58 89>P����%,O&'$�4�>28«�'$�/�Þ (),.åP>P8:$�(5�Mß�âx(),O(�35&'/|M�$��"(5;+* &�,�>
�ð�$�>N,O(035<�8 !:��;�(),0>P���%4�, (5(�;�!ÖãK(),O()�?��>N�FèN8#(5��&2*-!:��35!#;�()��35(7&Aå?(),E�x(5<���&N8#;�����$�/�Þ�(),A*G,O&�/ æ ìTìV�"& öTæ ìJì�ä
�x&'/wM�$��"(5;X��%, &'$�4�>P8��'$�/�Þ�(), �735&'/|M�>N,O(§âx(58 8}â�! ��4`�%4�&N� (²&FÞ��%>P!:��(5; *G,O&�/ >bâ�!:��;�1��%$�����(58��"(5�"�w* &',
�x(5<���&N8#;����'$�/�Þ (),O�jÞ�(58#&oâ æ ìJìJì�ä9��4�(�;�!ÖãK(),O()��35(�â-(), (�8 (5� �E�%4�>?� æ ì��{!:��è?()��(),">P8Rä
L >�å'!#��<+= >�@(A.é æ /�í	$ æ+*Jæ 6�%9(Zî��"()��;�(5;7�%4�(���$�/0(),O!#3)>P8K� 3£4�()/0(�&2* L >�å�! �?8¼��&�&',O(0$ æ+*JæJö %9�"&0!:��358:$�;�(|�%4�(
(vãK(535�"�x&P*K35&'�Tó ��!:�Fè¯â�>P8#8#�Mä���4�(5<V35&'��358:$�;�(5;7�%4�>P�x�%4�(�M�,O(5�"()��35(�&P*4â�>P8#8#��8#()>P;��x�"&0�"!�è'��!Öó¨3)>N�?��3£4�>?�FèN(5�
!:�7�%4�(�à¨&oâÀ354�>N,">235�"(),O!#�"�"!#35��!:��358:$�;�!:��è7!:��3),O()>P�"(5;�;¨,">]è�35&�(��Q35!#()�?��>N��;D��%,O&'$�4�>28v��$�/�Þ�(),Zä
��>oè'>N��&�(5�9>P8Rä�é54 ö í $ æ2*JæJö %�()/wM�8 &P<N(5;0>�;�!#�"3), (5�"(�åN&',O�"(Zî�/0(5�%4�&�;�� &�(Zî'� ()��;���4�(-,">N�Fè?(9&P*¨35&'/|M�$��%>2�"!#&'���
�"&04�!¦è�4�(),-�I(5<=��&N8#;�����$�/�Þ (),�$É*�,O&'/ æ � æ ì����"& æ � æ ì � %�>N��;Q>2�%M�(535��,">P� ! &�, >N�FèN!:�Fè�*G,O&�/ ä5/��"& ö ä«��4�(
,O(5�%$�8#�"��>?,O(|>JÞ�&'$�� æ ì�� 4�!�è'4�(),���4�>N�7�%4�&?�"(0&lÞ��%>P!:��(5;�(Zî=M (),O!:/0()�?�%>P8#8#<�ÞN<����"�%$�@?!'<2=?>�@(A�é 6#/�í $ æ+*Jç 6�%�ä
��4�(5!:,9��$�/0(),O!#3)>P8¨,O(5�%$�8#�"�9��4�&Aâx(5;0�%4�>P�°�%4�(dåN&',O�"(Zî���4�(5;�;�! �Fè�!#�98 &�35@P(5;|�"&��%4�(�å'!�Þ�,">2�"!#&'��&P*¨�%4�(x35<'8#!:��;�(),
* &',x>��,ð=$�>N, (�35<'8#!:��;�(),�!:�w* &',O35(5;7�%, >N���åN(),O� (jå�!�Þ�,">P�"!#&'�V!:�V�%4�(�,">?�FèN(E&2*#ä * �"& æ äëì"6-ä«�!:/0!#8:>N,E��$�/0(),O!#3)>P8
,O(5�%$�8#�"��>N,O(�>P8#�"&7,O()M�&�,O�"(5;¨Þ?< �B(58#&N�"�"(), @P&oå'�%@?<-<+= >�@¦ä7é5/�í	$ æ+*�* 4�%Zä
��8 &��Fè²��4�(|�%>N/0(w8 !:��(76�,">N��@P()<+= >�@(Agé æ êZí9$ æ+*�* ì�%�3)>N,",O!#(5;
&�$���>D��$�/0(),O!#3)>P8x3)>P8#3)$�8:>P�"!#&'���0&P*�8:>N/0!:��>N,
åN&', �"(ZîN1���4�(5;�;�! �FèYà¨&oâ��×M�>2�"�Q�,ð=$�>N, (²35<�8#!:��;�(),C����� 4JìJìÏä ��4�(
3)>P8#3)$�8:>P�"!#&'���¨âx(),O(
M (),Í* &�,"/0(5;�ÞN<
�"&N8�å�!:�Fè
�%4�(D$����"�"()>2;�< ö L ��>Må�!#(),Í1Ç��"&'@2(5��â�! ��4`>�ó ��!#�"(§åN&N8:$�/0(7/0(5�%4�&�;`!:��35&',"M�&�,">P�"!:�Fè
�%4�(7��4�! , ;�1
&',O;�(),Ç1Ç>P353)$�,">P�"(�;�!#�"3),O(5� !¦ò)>2�"!#&'�À� 3£4�()/0(F�CE�Í����äE��4�(5< /0()�?�"!#&'��(5;Ï��4�>P�Q��4�(5! ,�,O(5�%$�8#�"���%4�&oâ èN&'&�;
>oè', (5()/0()�N��* &',���4�(�8#&oâ-(),��x(5<���&N8#;�����$�/�Þ�(),O��>P�7âE4�!#3£4�*�$�8#8#<D8:>N/0!:��>N,7à¨&oâ¼3)>N�gÞ�(0(Zî=M (535�"(5;4ä���4�(5<
(Zî�M�8 >2! ��(5; �%4�>P�0* &',0�%4�!#�yèN(5&'/0(5��,O<Jß-��$�/0(),O!#3)>P8�M�,O&lÞ�8#()/0�D>?,O(D/0&',O(7� (ZåN(),O(D&oâ�!:�Fè��"&
�%4�(�(Zî'��,O()/0(

æ



åN(58#&�35! �O<�è',">2;�! ()�?�"�9M�,O(Zåy>2! 8#!:�Fè|>P�9�%4�(x�%4�>N, M�35&',"��(), �9&P*¨�%4�(x�ð�$�>N,O(x35<'8#!:��;�(),Zäx��4�!#��/|>Î<<Þ�(E, (5�%M�&'��� !©Þ�8#(
* &',B�%4�(�*�>P35�x�%4�>P����$�/0(),O!#3)>P8K>N��;7(Zî�M�(),O!:/0()�?�%>P8°,O(5�%$�8#�"��;�&|��&N�x35&'/|M�>?,O(E��>P�"!#�O*�>P35�"&',O!#8#<V! �7>28 8�;�(5�%>2! 8#�Mä
��4�(5<i>28 � &²(Zî�M�8:>P!:��(5;J�%4�>2��&'��(7M�,O&lÞ�8#()/s35&'/|/0&��
�"&�/0&N�"�0�'$�/ (),O!#3)>P8x�"�%$�;�!#(5�|&P*.åN&', �"(ZîN1���4�(5;�;�! �Fè
à¨&oâXM�>P� ��35<�8 !:��;�(),O��!#�x�%4�(EM�,O(5�"()��35(�&2*.��$�/0(),O!#3)>P8�;�!Öã«$��"!#&'�5ßFâE4�!#3£4V(vãK(535�"!�åN(58#<Q, (5;¨$�35(5���%4�(E�x(5<���&N8#;��
��$�/�Þ (),E>?��;D/|>Î<Q(ZåN()�7M�, &'4�!�Þ�! ����4�(��"(58 * 1�(Zî�35!#�%>P�"!#&'��&P*=å?&',O�"(ZîV�%4�(5;�;�!:�Fè�äB�Ï�%, $��"�uâ-&�,O�%4?< ��$�/0(),O!#3)>P8
/0(5�%4�&�;7�%4�&'$�8#;HÞ�(�>TÞ�8 (��"&QM�,O(5;�!#35���%4�(�&�353)$�,",O()��35(0&P* M (),O!#&';�!#3¯åN&�,O�"(Zî|�%4�(5;�;�!:�Fè¨Þ?<Q!#�"� (58 *ä
�B<|�%4�(7ó ��!#�"(�;�!Öãv(), ()��35(�/0(5�%4�&�;4ßTà¨&oâX>N,O&�$���;Q35<�8#! ��;�(), �jâ�!#�%4V,O(535�%>?�Fè'$�8:>N,B3),O&N�"�x�"(535�"!#&'����&P*4åy>N,O!#&'$��
â�!#;��%4?1��"&21Ç4�(5!¦è�4N��,">P� ! &?�9&P*£ä 6�� & æ 4�>�åN(.Þ�(5()�w35&'/|M�$��"(5;w! �w�%4�(E, >N�FèN(x&P*v�I(5<=��&N8#;��E��$�/�Þ�(),O�¥*G, &'/ æ ìJì
�"& æ�ö ìJì¯Þ?<²��@Î>oïO! /w> <2='>�@&A�é 6#4Zí?$ æ+*�* ì�%Zä-��4�(5<D(Zî�M�8 >2! ���%4�>2�E�%4�(�35&'/|M &'��()�N��â�!#�%4�>V4�!¦è�4D��%,O&�$�4�>P8
*�,O(Zð=$�()��35<0!#��!:��;¨$�35(5;¨Þ?<��%4�(7åN&',O�"!#35(5�9�"()M�>?,">P�"(5;0*�,O&'/ �%4�(���,">P!#8#! �Fè�(5;�èN(5�->?��;|�%4�>P�9�%4�(dà¨&oâJ��%,O&�$�4�>P8
35&'/|M &'��()�?�-!#�x;¨$�(��"&��%4�(E&?�"35!#8 8:>P� ! &��V&P*4à¨&oâJ&oåN(),¥�%4�(E� ! ;�(���$�,Í*G>235(5�->P3535&'/wM�>N��!#(5;¨ÞN<|��4�(A/0&oåN()/ ()�N�
&P*9�"()M�>N,">2�"!#&'��Þ�$�Þ�Þ�8#(5�Mä��e��$�/|/|>N,O<w&P* ��4�(5! ,�,O(5�%$�8#�"��! ��M�,O(5�"()�?�"(5;gÞ�(58#&oâ<ä
æ ä°�����x(5<���&N8#;����'$�/�Þ (),?Þ�(5<?&'��; /TìJì�ßP�%4�(�à¨&oâJ>N, &'$���;|�%4�(�35<�8#!:��;�(),?â�! ��40�"!#;�(A, >P�"!#& ö Þ (535&'/0(5�9*�$�8#8#<
�"()M�>N, >P�"(5;0*�,O&'/¼�%4�(�8 ()>2;�! �Fèw(5;�èN(5�MßJâ�4�! 8#(�* &',°�%4�(�35<'8#!:��;�(),�â�!#�%4 �%4�(��"!#;�(�,">P�"!#& ö ä æ >N��;���� � æMö ìTì�ßN>
�"()M�>N, >P�"(5;7�%4�()>N,�8:>Î<N(),x�"()��;���>P8#�"(),"��>P� (58 <7� &Q,O()>P�"��>P3£4V&��N�"&w35<'8#!:��;�(),��%$�,Í*�>P35(5���"&0* &',"/{�%4�(�$���� �"()>P;�<
�"()M�>N, >P�"!#&'�gÞ�$�Þ�Þ�8#(Jä|��âx&×@?!:��;���&P*���%,O&'$�4�>P8°35&'/|M &'��()�?�"��>NM�M�()>?,�! � �%4�(�à¨&Aâ�>?,O&'$���;��%4�(035<'8#!:��;�(),
â�!#�%4+�"!#;�(�,">P� ! &¯ê|>2�E�x(5<���&N8#;��A��$�/�Þ�(), æ ìJì�ä
ö ä°� �9!#���%4�&oâE���%4�>P�°�%4�(x3),O!#�"!#3)>P8¨� ! ;�(�,">2�"!#&�&P* >�,O(535�%>N�Fè�$�8 >?,°3),O&N�"�°�"(535�"!#&'��* &',	âE4�!#3£40��%, &'$�4�>P8��'$�/�Þ�(),
>JÞ�,"$�M�� 8 <7354�>N�FèN(5��! ��>JÞ &'$�� ö ä æ &',7ê�>2���%4�(��x(5<���&N8#;����'$�/�Þ (),O��&P* /JìJì��"& æ�ö ìJì�ä
4�ä�6¨&',x� ! ;�(V,">P�"!#&·êV>P���x(5<=��&?8 ;��0�'$�/�Þ (),�&oåN(), /JìJì�ß �¬âx&Q���,O&'$�4�>P8«��$�/�Þ�(),�>N, (�* &'$���;D�"&V(Zî�! � �Mß�&'��(
!:��;¨$�35(5; Þ?<D��4�(<à $�35��$�>P�"!#&'��&P*��%4�(|$����"�"()>2;�<D�"()M�>N, >P�"!#&'�gÞ�$�Þ�Þ�8#(·â�!#�%4��%4�(08#&oâx(),E��%, &'$�4�>P89�'$�/�Þ�(),
>N��;7�%4�(�&N�%4�(),�Þ?<7�%4�(}åN&',O� ! 35(5�I* &', /0(5;¨Þ�()4�!:��;�35<'8#!:��;�(),�â�!#�%4�4�!¦è�4�(),E��%, &'$�4�>P8K�'$�/�Þ (),Zä
6�ä9��4�(��"!:/0$�8:>P�"(5;D,O(5��$�8 � �-&2*«�%4�(<Þ�()4�>�å�!#&',B&P*«�%4�(}åN&�,O�"!#35(5��>N��;Q� ()M�>N,">P�"!#&'�yÞ�$�Þ�Þ�8#(�!:��;�!#3)>P�"(��%4�>P�x�%4�(
�x(5<���&N8#;���&P*«>JÞ &'$��G6lìJìÎ1 /JìTì�ßoâE4�(),O(jÞ�>2�"(AM�, (5�"�%$�,O(�35&'(��V35! ()�?��4�>P��>�/0!:��!:/0$�/�ß�!#�x�%4�(�3),O!#�"!#3)>P8K,O(Zè?! &��
!:�bâE4�!#3£4���4�(Q�"()M�>?,">P�"!#&'�bÞ�$�Þ�Þ�8#(�à $�35�%$�>P� (5��� <=��354�,O&'��!�ò5!:�FèHâ�!#�%4��%4�(7/0&N� ! &�����&2*I��4�(�âI>?@P(|!:���%4�(
3)>P�"(�&2* 35<�8#! ��;�(),�â�! ��47�%4�(��"!#;�(0,">P�"!#&|&oåN(),�ê�ä
�°>N/0$�,">�8e��$Jâ�>N4�>N, >¯éëê ö í $ æ+*�* ì�%¥!:�JåN(5� �"!�è'>P�"(5;7�%4�(�>P(),O&�;�<���>N/0!#35�jÞ�()4�>�å�!#&',�&2* >�35<'8#!:��;�(),�!:�7>�$���! 1
* &',"/>à¨&oâJ>P��4�!�è'4V�x(5<=��&?8 ;�����$�/�Þ�(),Zä9��4�(5<0&lÞ��%>2! ��(5;V�%4�(E��$�/0(),O!#3)>P8É�"&N8:$��"!#&'��* &',°�%4�(�$����"�"()>P;�<�à¨&oâ
Þ?<7* &',"/0$�8:>P�"!:�FèQ��4�( ö 1 L >?��; 4y1 L !:��35&'/|M�,O(5� �"!�Þ�8 (7��>Må�!#(),Í1Ç��"&'@2(5��(Zð=$�>P� ! &�����! �>¯èN()��(), >P8#!¦ò5(5;�35&�&',Í1
;�!:��>P�"(0�"<��"�"()/�äx��&|�%$�,Þ�$�8#()��35(Q/0&�;�(58#�}â�>P��!:��35&',"M &',">P�"(5;�>N��;D��4�(��%4�!:,O;�1�&', ;�(),E$�MTâ�!:��;��"3£4�()/ (�* &',
�%4�(�35&��JåN(535� ! &��0�"(),"/0��â�>P��>2;�&'M��"(5;|!:�0�%4�(5!:,x��$�/0(),O!#3)>P8 M�, &'35(5;¨$�,O(JäB���0�%4�(�3)>P�"(�&P* 4Î1 L 35&'/|M�$��%>2�"!#&'�5ß
�%4�(�M�(),O!#&�;�!#3�Þ�&�$���;¨>N,O<|35&'��;�!#�"!#&'�yâ�>P�B()/|M�8#&P<N(5;Q!:�V�%4�(��%M�>N�Tâ�!#�"(E;�!:,O(535� ! &��5ä-�x&�/|M�$��%>P�"!#&'��>28¨(Zî�>N/�1
M�8#(5�<âx(),O(0�%4�(|�,ð=$�>N, (�35<�8#!:��;�(),<â�! ��4D8#()�FèN��4?1��"&P1�;�!:>N/0(5�"(),�,">P�"!#&N��&2*wì $ ö L %�ß æ ß æ ä54Q>?��;C6-ä���4�, &'$Fè'4
�%4�(V35&'/|M�>N, ! � &'��Þ (5�uâ-(5()� ö 1 L >?��; 4Î1 L 35&'/|M�$���>P�"!#&'��>P8x,O(5�%$�8#�"�Mß9��4�(5<
358:>N,O!Öó¨(5;`�%4�()4Î1 L (vãK(535�"�0&'�
�%4�(�>P(), &';�<���>N/0!#3�M�,O&'M (),O�"!#(5��&P*9>��,ð=$�>N, (E35<�8#! ��;�(),�ß¨�%$�3547>P�x�%4�(�/|>2! �V>N��;yà $�35�%$�>2�"!:�FèQ>P(),O&�;�<=��>?/0!#3
* &',O35(5�|>N��;J��%,O&�$�4�>P8-��$�/�Þ�(),O�QM�, &'M�(),O� ! (5�w&P*A>��ð�$�>N,O(735<�8 !:��;�(),Zä`��4�(5<�(Zî�M�8 >2! ��(5; �%4�>2��>P3535&', ;�! �Fè
�"&7�%4�(w35&'/|M�$��%>P� ! &���>P8�,O(5�%$�8#�"��ÞN<
�°>N/0$�,">-<+= >�@(A§éëê æ í $ æ+*JæTæ %ZßÉ(ZåN()�
! *E>V�%$��Q35!#()�?�"8#<i8:>N,sèN(|�'$�/�Þ�(),
&P*jè�,O!#;JM�&N!:�?�"�Q>N,O(V()/|M�8#&P<N(5;4ß9�%4�(), (7(Zî'!#�"�|!:�?�%,O!:���"!#3D;�!#�%>]è',O(5()/0()�?�"�¯Þ�(5�uâx(5()���%4�(7�uâx&D;�!:/0()���"!#&'��>P8
35&'/|M�$���>P�"!#&'��>P8�,O(5�%$�8#�"�->?��;Q�%4�(�(Zî=M (),O!:/0()�N��>P8�;¨>P�%>�ä9���wM�>N,O�"!#3)$�8:>N,Zß��%4�(5�"(�;�!#�"3),O()M�>N��35!#(5�E>?,O(�35&'���%M�!#3�1
$�&'$���!:�+�%4�(�à¨&oâX;�(5��>P!#8 ��>N,O&�$���;D>�Þ�8:$Tã Þ &';�<D>2�I4�!�è'4��x(5<���&N8#;��A��$�/�Þ�(),O�MäB� ��3)>N��Þ (�>P�"�%, !©Þ�$�� (5;7�"&
�%4�(�*�>P35���%4�>P� ö 1 L �%$�,Þ�$�8#()��35(Q4�>P��354�>N,">235�"(),O!#�"�"!#35��*�$���;¨>N/0()�?�%>P8#8#<�;�!Öãv(), ()�N��* &',"/ �%4�&?�"(�&P*x�%4�(04Î1 L
�"!#�%$�>P� ! &�����!:�|��4�(�;�(53)>Î< M�, &'35(5�"��ä��x&'���"(Zð�$�()�?�"8#<Jß'��4�(5<���4�&Aâx(5;|��4�>P� 4Î1 L à¨&oâJ�"�%, $�35�%$�,O(5�-4�>�åN(�>NM�M�, (�1
35!:>JÞ�8#(|(vãK(535�"��&'���%4�(|>P(),O&�;�<���>N/0!#3�* &', 35(5��>P35�"!:�Fè7&'���%4�(¯Þ�&�;�<Jä��G�A/w>)<gÞ�(0;�!H�Q3)$�8#�0�"&×M�, (5;�! 35���%4�(
>P(),O&�;�<���>N/0!#3¯Þ�()4�>�å'!#&',�>2353)$�,">P�"(58#<D! *�&'��(|,O(58#!#(5��&'���%4�(��¬âx&|;�!:/0()��� ! &���>P8�à¨&oâÀ3)>P8#3)$�8:>P�"!#&'���0>P��4�!¦è�4
�x(5<���&N8#;����'$�/�Þ (),Zä-��4�()�5ß��%4�(5<735&'��358:$�;�(5;��%4�>P����4�(�à¨&Aâ¼M�>P�"�"(),"����&lÞ��%>P!:��(5;1Þ?< ö 1 L ��>�å'!#(),���"&�@P(5�
(Zð�$�>P�"!#&'����4�>�åN(�� !¦è���!ëó¨3)>?�N��;�!ÖãK(),O()��35(5��*�,O&'/Ã�%4�>P�jÞ?<D�%4�(�4Î1 L ßÉ(ZåN()�V* &',��%4�(�3)>P� (�&2* ö 1 L M�,O&lÞ�8#()/0�Mä
	9��M�(535!:>P8#8#<i!:���%4�(V��()>N,�â�>N@P(Jß 4Î1 L �"�%, $�35�%$�,O(5�}è',">2;¨$�>P8#8 <�()/0(),sèN(¯ÞN<��%4�(�åN&', �"(ZîD!:���"�%>TÞ�! 8#!#�O<JäQ��4�(5� (

*



à¨&oâe3£4�>?,">P35�"(),O!#�"� ! 35��4�>�åN(|>NM�M�, (535! >TÞ�8 (V(vãK(535�"��&'���%4�(|>P(),O&�;�<���>N/0!#3·Þ�()4�>�å�!#&',Zä0��4�(035&'/|M�$��%>P� ! &���>P8
,O(5�%$�8#�"��4�>�åN(x,O(ZåN()>P8#(5;0�%4�>P�J4Î1 L �"��,"$�35�%$�,O(5�°;�(53),O()>P�"(x�%4�(�>�åN(),">]èN(5;�;¨,">oè�åy>P8:$�(E>?��;��%4�(x8#! * ��>N/wM�8 !#�%$�;�(Jä
��()��35(��%4�(94Î1 L 35&�/|M�$��%>P�"!#&'��>28v, (5�%$�8#�E&P*9�%4�(�35<�8#! ��;�(),�â�! ��4V�%4�(�8#&'�FèP1�8#()�FèN��4DM�(), ! &�;�!#35!#�Ç<�!#�E358#&N�"(),I�"&
�%4�(�(Zî=M (),O!:/0()�?�%>P85åy>P8:$�(Jß-âE4�!#3£4w!#��&lÞ��%>2! ��(5;�Þ?<Q$��"!:�Fè|�%4�(�8#&'�Fè0�%M�>N�V35<�8 !:��;�(),Zß �%4�>N�w�%4�( ö 1 L ,O(5��$�8 � �Mä
��8 &��FèE�%4�(�>TÞ�&oåN(98#!:��(Jß'�°>N/0$�,">�<+=I>�@(Adéëê�4�í $ æ+*�* ì�%�4�>P�Õð=$�(5�"� ! &���(5;���4�(�,O(58#! >TÞ�! 8#!#�O<0&P* ö L 1�3)>P8#3)$�8 >2�"!#&'���9!:�
�%$�,Þ�$�8#()�?��à¨&oâ<ä9��4�(5<7>NM�M�8#! (5;��%4�(�;�! , (535��ó ��!#�"(�;�!Öãv(), ()��35(��"(5354���!�ð=$�(�&P*°�%4�(�!:��35&'/|M�,O(5�"� !©Þ�8#(0�E>�å�! (),Ç1
��"&'@2(5��(Zð=$�>P� ! &������"&D$����"�"()>P;�< à¨&oâ���>N,O&'$���;
>7,O(535��>N�Fè'$�8:>N,�35<�8 !:��;�(),0>N��;
>V35!:,O3)$�8:>N,�35<'8#!:��;�(),Zä06É&',
4�!�è'47�x(5<���&N8#;��E��$�/�Þ (),dà¨&oâ��Mß?�%4�(E��4�! , ;�1�&',O;�(),�$�MTâ�!:��;7�"354�()/0(}â�>P��()/|M�8#&P<N(5;w* &�,�35&��JåN(535� !¦å?(E�"(), /0�
â�!#�%4�&'$��x�%$�,,Þ�$�8 ()��35(0/0&�;�(58 !:�Fè�äx��âx&P1�;�!:/0()���"!#&'��>28 � �%,"$�35�%$�,O(5�x!:�V�%4�(}â�>N@P(7â-(), (E35&'��358:$�;�(5;��"&�,O(5��$�8 �
!:�iM (53)$�8#! >?,�>2(),O&';�<���>N/0!#35�Mß9>N��;�%4�,O(5(�1�;�!:/0()���"!#&'��>P8x�"��,"$�35�%$�,O(5��&P*.â�>N@P(�à¨&oâ��}â�>P���"!�è'��!Öó¨3)>N�?��(Zå?()�
* &',��%4�(7�uâ-&21�;�! / ()���"!#&'��>P8EM�,O&FÞ�8 ()/ �|35&'��35(),"��(5;Óâ�!#�%4`>�35<'8#!:��;�(),Í1��O<=M (��"�%,"$�35�%$�, (Jäã��4�(5<i35&'��358:$�;�(5;
�%4�>P�7��$�/0(),O!#3)>P8�M�,O(5;�!#35�"!#&'���D&P*���4�(²>P(),O&�;�<���>N/0!#35�73£4�>?,">P35�"(),O!#�"� ! 35�V35&'��35(),"��!:�Fè �%4�(D�"!:/0(�1Ç>�åN(), >oèN(5;
>P��â-(58#8�>P���%4�(Q$����"�"()>2;�<
;¨>P�%>�>N,O(|(5�"� ()�N�"!:>P8#8#<�;�!ëãK(),O()�?�¯Þ�(5�uâx(5()�
��4�(|�uâ-&21A>N��;
�%4�, (5(�1�;�! / ()���"!#&'��>P8
�"!:/0$�8:>P�"!#&'���Mä���4�(-�uâx&P1�;�!:/0()���"!#&'��>28 8#<|35&�/|M�$��"(5;�åy>P8:$�(5�B&P*v>P(), &';�<���>N/0!#3B* &�,O35(5��>P��>�35<'8#!:��;�(),x$��%$�>P8#8#<
�"()��;|� &�! ��;�!#3)>P� (A>�35&'���"(),uåP>P�"!�åN(�(5�"� ! /w>P�"(B* &�,°�%4�(��"�%, $�35�%$�,">P8�;�(5�"!�è'�/Þ�(53)>N$��"(�&P*��%4�(.åN(),O<��"�%,O&��Fè��¬âx&P1
;�!:/0()���"!#&'��>P8	åN&', �"!#35(5�Mä
��@)>]ïÇ!:/|>:é 6 æ í $ æ+*�* ì�%74�>P��3)>P8#3)$�8:>P�"(5;:à¨&oâ��²>?,O&'$���;e,O(535�%>N�Fè'$�8:>N,+35<'8#!:��;�(),O��!:�À�%4�(`,">N�Fè?(i&P*|8#&oâ
�x(5<���&N8#;��Q��$�/�Þ (),O�|&P* æ /Tì7�"& æ ìJìD>2��ò5(), &²!:��35!#;�()��35(1Þ?<i> ó ��!#�"(7;�!ÖãK(),O()��35(D/0(5�%4�&�;ã>?��;Hà¨&oâ��0>P�
4�!�è'4
�x(5<���&N8#;��|�'$�/�Þ (),O��Þ?<²>V;�!#�"3),O(5� (¯åN&',O� (Zî²/0(5�%4�&�;��"&�è'>P!:�
>�Þ (5�"�"(),�!:���"!�è'4?��!:�?�"&D�%4�(0;�(5�%>2! 8#(5;
à¨&oâÏ354�>N,">235�"(),O!#�"�"!#35�Mä0��!#�0,O(5�%$�8#�"���"!:/0$�8:>P�"(5;�Þ?<�ó ��!#�"(|;�!ÖãK(),O()��35(Q/ (5�%4�&';��%$�3535(5� �O*G$�8#8#<
!:��;�!#3)>P�"(V�%4�(
(Zî�! � �"()��35(�&P*«�%4�(�3),O!#�"!#3)>P8K,">N�Fè?(E&P*«�x(5<���&N8#;����'$�/�Þ�(),dâE4�(), (E�%4�(�åy>28 $�(�&2* ��%,O&'$�4�>28 ��$�/�Þ (),B3£4�>N�Fè?(5�Mß
>P3535&'/wM�>N��!#(5;;â�!#�%4i>+;¨,">P�"� ! 3V354�>N�FèN(|&P*7à¨&Aâ{M�>P�"�"(), �5äQ����4�!�è'4`�x(5<���&N8#;��Q��$�/�Þ (),O�Mß94�(74�>P�035&'/�1
M�$��"(5;�à¨&oâ��9>N,O&�$���;Q,O(535�%>N�Fè�$�8 >?,°35<'8#!:��;�(),O��â�!#�%40;�!ÖãK(),O()�?�9�"!#;�(E,">P�"!#&N�°*�,O&'/ äëê��"& æ Þ?<�;�!#�"3), (5�"(.åN&', �"(Zî
/0(5�%4�&�;`>N��;
�%$�3535(5(5;`�"&�3)>NM��%$�,O(w�%4�(×M�4�()��&�/0()��&'��%4�>P����4�(¯åy>P8:$�(7&P*E��%, &'$�4�>P8���$�/�Þ (),0>JÞ�,"$�M��"8#<
354�>N�FèN(5�.âE4�()�+�%4�(��"!#;�(�, >P�"!#&|&P*�>|/0&�;�(58K!#� ö ä æ &',�ê�ß�âE4�!#354D>N,O(���4�(�3),O!#�"!#3)>P8=åP>P8:$�(5�Mä
�{8#! � �"8#(|;�!Öãv(), ()�N��Þ�$���>P8#&'�Fè7�%4�(w�%>N/0(08#!:��(Jß«!#��! ���"(5()���%4�(/â-&�,"@V&P*-��,"��>P8?<2=?>�@(A�é æ í $ æ+*�* ì�%Zä���4�(5<
!:�Jå?(5�"�"!�è'>P�"(5;w�%4�(�354�>N,">P35�"(), ! � �"!#35�-&2* �%4�(�à¨&oâ >N,O&'$���;Q>�Þ�8:$Tã1Þ�&�;�<|&P*K�ð�$�>N,O(x3),O&N�"� 1��"(535�"!#&'�w! �w35&'�?�%>P35�
â�!#�%4|>�� &N8#! ;/âI>28 8�Þ &'$���;¨>N,O<|��$�/0(),O!#3)>P8#8#<Q$��"!:�Fè�>7ó ��!#�"(�;�!ëãK(),O()��35(�M�,O&'35(5;¨$�, (Jä :�,O(Zå�!#&'$���� �%$�;�!#(5�-4�>�åN(
�%4�&oâE��ð�$�>P8#!#�%>P�"!�åN(58#<7�%4�(��"�%, &'�Fè�!:�Tà $�()��35(�&2*v� &N8#! ;�1�â�>P8#8=Þ &'$���;¨>N,O!#(5��&��0�%4�(�åN&',O�"(Zî0�%4�(5;�;�!:�FèQM�, &'35(5�"�
>N��;V�%4�(�* &', /|>P�"!#&'�0&2*«�%4�(�åN&',O�"(Zî0�"��,O(5(5��;�&oâE���"��,O()>N/�ä9���w�%4�(5!:,x�"��$�;�<|�%4�,O(5(�3)>P�"(5��âx(),O(�!:�TåN(5�"�"!�è'>P� (5;
âE4�!#354�35&�,",O(5�%M &'��;0�"&.à¨&oâ`M�>P�"�9>��,ð=$�>N, (I, !©Þ�!:�0>x*�,O(5(5�"��,O()>N/�ß�à¨&oâãM�>P� � >�,O!�Þ�&'��>�ó�î�(5;¯â�>P8#8=>?��;}à¨&oâ
M�>P�"�x>0,O!�Þ|&'�V>�� 8 !#;�!:�FèyâI>28 8Rä9F�>28 $�(5��&P*«�x(5<=��&?8 ;����'$�/�Þ�(),B�"��$�;�! (5;D, >N�FèN(5;w*G,O&�/ æ ìJì��"& ö ìJìJì�ßoâE4�(), (
�%4�(E�I(5<=��&N8#;��E��$�/�Þ�(),B!#�#Þ�>P� (5;Q&'� �%4�(A, !©Þw4�(5!¦è�4N��>N��;�Þ�$�8:@0�"�%,O()>?/:åN(58#&'35!#�O<Jä-�I&'/|M�>N,O!#�"&����?Þ�(5�uâx(5()�
�%4�(V�"8#!#;�! �Fè21�âI>28 8�>?��;Hó�î�(5;�1�â�>P8#8�3)>P�"(5�0�%4�&oâ{�%4�>P�0�%4�(V�"8#!#;�! �Fèbâ�>P8#8�4�>P�Q>��"!�è'��!Öó¨3)>N�?�|;�(5�"�%>JÞ�!#8#!�ò5!:�Fè
(vãK(535�|&'� �%4�(²,O(535!:,O3)$�8:>P� ! &��X, (ZèN!#&'� Þ ()4�! ��; �%4�(�,O!�Þ5äÀ�x(5�%$�8#�"�V�%4�&oâT�%4�(�&'���"(5�|&P*�$���� �"()>P;�!:��(5�"�7>P�
>�8#&oâx(),Q�x(5<���&N8#;��D��$�/�Þ (),0* &',0��4�(D�"8#!#;�!:�FèP1�â�>P8#8�3)>P�"( $ /Jì�� ��� � æ ìTì�%0�%4�>N�* &',w�%4�(yó�î�(5;�1�âI>28 8
3)>P�"(.$ ����� æ ìJì�%�äÀ� 3)>N,O(�*�$�8�(Zî=>N/ ! ��>2�"!#&'� &P*��%4�(gåN&',O� (Zîi�%4�(5;�;�!:�Fè M�,O&'35(5� �D,O(ZåN()>P8#�V�"!:/0!#8 >?,O!#�"!#(5�
Þ�(5�uâx(5()���%4�(V�"8#!#;�! �Fè21�âI>28 8�3)>P�"(7>N��;;Þ�&N��4��%4�(|*�,O(5(5�"��,O()>N/ >N��; ó�î'(5;�1�â�>P8#8�3)>P� (5�MäD��� / &';�(),">2�"(×�I(
$ ����� ö /Jì�%��%4�(0�"8#!#;�!:�FèP1�â�>P8#8�,O(5�%$�8#�"����4�&Aâ¼�%4�>P���%4�(Q, !©Þ�M (),O!#&';�!#3)>P8#8#<i��4�(5;��<åN&', �"!#35(5��&P*->P8#�"(),"��>P� ! �Fè
35!:,O3)$�8:>P�"!#&'��!:�
/0$�354��%4�(|�%>?/0(Q/|>N����(),�>P���%4�(Q, !©Þ ! ��>V*�,O(5(5�"��,O()>N/�ä|��4�(/åN&',O�"!#35(5�0>N,O(0;�!#�"�%,O!�Þ�$��"(5;
>P�"<�/|/0(5��,O!#3)>P8#8 <�;�&oâE���"�%,O()>?/T&P*���4�( , !©Þ�>N��;�>N,O(|��&N��&P*�(Zð�$�>P8«� �%,O()�FèN�%4�>P��! � �%4�(�*�,O(5(5�"�%, ()>N/T3)>2�"(Jä
��&Aâx(ZåN(),�ß'��4�(��"8#!#;�!:�FèP1�â�>P8#893)>P�"(���4�&Aâ��E��&Q� ()��;�()��35<7�"&|;�(ZåN(58#&'M�35<�358 (�1�� &P1�35<'358#(¯åP>N,O!:>P�"!#&'����>P�E4�!�è'4�(),
�x(5<���&N8#;�����$�/�Þ�(),ZßK>P��&FÞ��"(),uåN(5;�!:���%4�(�*G,O(5(5� �%,O()>N/ >N��;§ó�î�(5;�1�â�>P8#893)>P�"(5�Mä���4'$��Mß5â�4�! 8#(|��4�( / &Aå�!:�Fè
â�>P8#8�3)>N$��"(5�B�%4�(dà¨&AâJM�>2�"�9�%4�(E,O!�Þ0� &<Þ�(535&'/0(�$����"�"()>P;�<|>P��>�8#&oâx(),9�x(5<=��&?8 ;�����$�/�Þ�(),9��4�>N���%4�(�ó�î�(5;�1
â�>P8#8�3)>P�"(Jß�!#�E>P8#�"&V>P35�"�x�"&0�"�%>JÞ�!#8#!�ò5(0&', �N8#&'35@P1�!:�#�V�%4�(}åN&', �"(Zî|�%4�(5;�;�!:�Fèw*G,O(Zð�$�()��35<Jäx��4�!#��!#�A>P� �%,O!�Þ�$��"(5;
�"&|>P;�;�!#�"!#&'��>P8��"&�$�,O35(�&P*«M�&N� ! � !¦å?(<åN&', �"!#35! �O<|!:/|/ (5;�! >2�"(58#<7;�&Aâ����"�%,O()>N/ &P*«�%4�(�,O!�ÞV&'�w�%4�(��"8#! ;�!:�Fè�â�>P8#8Rä
��4�(��"8#!�è'4?�"8#<X;�!ÖãK(),O()�?�²M�,O&FÞ�8 ()/ &2*<à¨&oâ�� �%>JÞ�!#8#! �O<À4�>P�¨Þ (5()�À>NM�M�,O&'>23£4�(5;�Þ?<X��(58:@)>N, 8 :9>P�%>?��@)>N,
é ö 4�í	$ æ+*�*Jö %I�"&|;�(5�"(),"/ ! ��(0�%4�(��I(5<=��&N8#;��0�'$�/�Þ�(),�>P�.â�4�! 354 à¨&oâÏ>N,O&'$���;��ð�$�>N,O(�35<�8 !:��;�(),O�0>P�E>N�Fè?8 (5�

æ ì



&P*jì � Þ�(535&�/0(5�|$����"�"()>P;�<JäD��4�(5< >?��>P8#<lò5(5;`�"��>JÞ�!#8 !#�O<
&P*��%4�(w�"�"()>P;�<§à¨&oâ��"&��%/|>P8#8B�¬âx&P1�;�!:/0()��� ! &���>P8
M�(), �%$�,Þ�>P�"!#&'���<Þ?<735&'/|M�$�� ! �FèV�%4�(0(ZåN&N8:$��"!#&'��&P*9�%4�(5�"(|M (),O�%$�,Þ�>P� ! &����MäE��4�()�5ß�>N��>N��>P8#<��"!#�E&2*?åy>N,O!#&'$��
�"!:/0(�1��"� ()M�M�! �Fè0�"(5354���!�ð=$�(5�7âI>2�93)>N,",O!#(5;|&'$��B�"&��"(58#(535�x�%4�(E/0&?�"��>NM�M�,O&'M�, ! >2�"(��"(5354���!�ð=$�(�* &',9M�,O(5;�!#35�"!:�Fè
�%4�(.è�,O&oâ��%4�&2*v��4�(EM�(),O��$�,Þ�>P�"!#&'���x>N��;Q4�()��35(��%4�(��"�%>TÞ�! 8#!#�O<0&P* �%4�(wà¨&Aâ�ä«69!:��>P8#8#<|�%4�(�3),O!#�"!#3)>P8 �x(5<���&N8#;��
��$�/�Þ (),�â�>P��;�(5� (),"/0!:��(5;7*�,O&'/ �%4�(jè�,O&oâ��%4|,">2�"(E&2*«�%4�(�M�(),O�%$�,,Þ�>P�"!#&'���E>N��;V35&'/|M�$���>P�"!#&'����âx(),O(E��4�()�
/|>P;�(�* &',�M (),O!#&';�!#3|$����"�"()>2;�<yà¨&AâÀ>P��>|�x(5<���&N8#;��A��$�/�Þ�(),�>JÞ�&oåN(��%4�(�3), ! � ! 3)>28=åP>P8:$�(Jä
��@)>]ïÇ!:/|> <+=G>�@(A�é 6�6�í	$ æ+*�*Jö %�4�>Må?(�$��"(5;
>�ó ��!#�"(�åN&N8:$�/0(0/0(5�%4�&�;D�"&V35&'/|M�$�� (�8:>N/0!:��>N,wà¨&oâ��A>?,O&'$���;
Þ�8:$Tã Þ�&�;�!#(5��â�!#�%4J>�,O(535�%>?�Fè'$�8:>N,03),O&N� �O1��"(535�"!#&'� &P* åP>N,O!#&'$��yâ�!#;��%4?1��"&P1Ç4�(5!�è'4?�D,">P� ! &?�0*G, &'/ ä ö � & æ ì�ä
��4�(5<J$��"(5; >�3),O&N� �O1��"(535�"!#&'���yâ�!#�%4J>,O&'$���;J8#()>P;�!:�Fè`(5;�èN(7&�,|>
�,ð=$�>N, (7�%,">P!#8#!:�Fè`(5;�èN(D>P�Q�x(5<���&N8#;��
��$�/�Þ (),B&P*	$ æ�� 6 �Pç % � æ ì A ä �°$�,Þ�$�8#()�?��à¨&oâ��?âx(),O(�>P8#�"&035&'/|M�$��"(5;7$��"!:�FèQ>��"�%>N��;¨>N, ;���$��x�%$�,Þ�$�8#()��35(
/0&�;�(58Rä��x&'/|M�$��"(5;�,O(5�%$�8#�"��âx(),O(�35&'/|M�>N, (5;¨â�!#�%4+(Zî=M (),O!:/0()�N��>P8«;¨>2�%>|>P�E>w�x(5<=��&?8 ;�����$�/�Þ�(),�&P* æ ìBA
>N��;|358#()>N, 8 <V�%4�&oâx(5;|�%4�(�(vãK(535�"�B&P*K�%4�(��%4�>?M�(�&P*K�%4�(jÞ�8:$TãzÞ &';�<|&��|�%4�(�>P(),O&�;�<=��>N/ ! 3�354�>N,">P35�"(), ! � �"!#35�Mä
��4�(5<|35&�$�8 ;V�%$�3535(5�"� *G$�8#8#<7�"!:/0$�8 >2�"(E� &'/0(�!:�?�"(),O(5�"�"!:�FèQM�4�()��&�/0()��>�âE4�(),O(MÞ?<|�%4�(7à¨&Aâ M�>P�"�"(), �03£4�>?�FèN(5�
3),O!#�"!#3)>P8#8#<¨âE4�()�w�%4�(��"!#;�(�,">2�"!#&�!#�E>TÞ�&'$�� ö ä æ >N��;¨êÏõ'��4�>P��âI>2�Mß'>�*�$�8 8#<7�"()M�>?,">P�"(5;/à¨&oâ<ß�>N�Q>28 � (),"��>P�"(58#<
,O()>P� �%>P354�(5;�&���(E>N��;Q>��"�%>P�"!#&'��>?,O!#�Ç<0,O()>P�"��>P3£4�(5;0&'��(Jä9��4�(�,O(5�%$�8#�"�x>P8#�"&�, (ZåN()>P8#(5;|!:�N� (),">P35�"!#&'����Þ�(5�uâx(5()�
�%4�(§âI>?@P(×>?��;J�"()M�>N, >P�"!#&'�;Þ�$�Þ�Þ�8#(5�MäÏ��4�(),O(D>N,O(Jßx4�&oâ-(Zå?(),Zß�� !¦è���!ëó¨3)>?�N�V;�!#�"3),O()M�>N��35!#(5�1Þ (5�uâ-(5()� �%4�(
,O(5�%$�8#�"��*�,O&'/ �%4�(���$����%$�,Þ�$�8#()��35(0/0&';�(589>N��;7(Zî�M�(),O!:/0()�?�"�Mä
��4�(0M�>NM�(),�&P*��x&�;�!#éH/�/�í $ æ2*�* 4�%x,O(Zå�!#(Zâ-(5;�3)>P8#3)$�8:>P�"!#&'����M (),Í* &',"/0(5;��"&P1�;¨>P�"(�&2*?åN&',O�"(ZîV�%4�(5;�;�!:�Fèyà¨&oâ
M�>P�"��8#&'�Fè735<�8 !:��;�(),O�|>P��4�!�è'4
�x(5<���&N8#;�����$�/�Þ�(),O�}â�4�(),O(0�%4�(0(vãv(535��&2*��"�"&�3£4�>P� �"!#3���$�,Þ�$�8#()�N��à $�35�%$�>y1
�"!#&'���B�%$�M�(),O!:/|M &N�"(5;�&'�0�%4�( ö L M�(),O!#&�;�!#3��%4�(5;�;�!:�FèQ/0&N�"!#&'�w��(5(5;��-� &�Þ�(��"!:/0$�8:>P�"(5;4ä���4�(�(Zî�M�(),O!#()��35(5�
è'>P��4�(),O(5;�â�!#�%4yåy>?,O!#&'$��E� �%>P�"!#�"�"!#3)>P8��%$�,,Þ�$�8 ()��35(|/0&�;�(58#�A, >N�FèN!:�Fè0*�,O&'/{>P8�èN(MÞ�,">P!#3�(5;�;�<N1�å�!#�"35&N�"!#�O<D/0&�;�1
(58#���"&D�I(5<=��&N8#;��O1�� �%,O(5�"�0(Zð�$�>P�"!#&'�
/0&�;�(58#�<âx(),O(0�%$�/|/w>N,O!�ò5(5;i>N��;
;�!#�"3)$�� �"(5;4ß9>N��;
3)>P8#3)$�8:>P�"!#&'����âx(),O(
35&'�?*�,O&'�?�"(5;yâ�!#�%4V8:>N,uèN(�1�(5;�;�<7�"!:/0$�8:>P�"!#&'����âE4�()��(ZåN(),�M &N�"�"!�Þ�8#(Jß�>N��;D>�35&'/|M�>N,">2�"!�åN(�;�!#�"3)$��"�"!#&'�+&'�V�%4�(
åy>?,O!#&'$��E3)>28 3)$�8:>P� ! &��D/0(5�%4�&�;���âI>2�#è?!¦å?()�5ä
� >N@?!�<2= >�@&Adé ç ìZí $ æ+*�* 6#%¨()/wM�8 &P<N(5;0>dó ��!#�"(�1�;�!ÖãK(),O()��35(E/0(5�%4�&�;�* &',�� &N8�å'!:�Fè7à¨&Aâ�>N,O&'$���;0>dó�î'(5;�1�35<�8#!:��;�(),
â�!#�%4w35<'8#!:��;�(),�&',O!#()�N��>P�"!#&'� * &',x�x(5<���&N8#;��E��$�/�Þ�(),O��$�MV�"& ö /Jì�ä°��&N�"�B&P*K�%4�(A��$�/0(),O!#3)>P8°,O(5�%$�8#�"�MßFâE4�!#354
>N,O(7>NM�M ()>N,O(5;�! �`M�>?M�(),�&P* � >?@N! <+=�>�@(A�,O(58:>P�"(V�"&
�x(5<���&N8#;��Q��$�/�Þ (),0$�M��"&C/JìÏäD����8#<;åy>N,O!:>P� ! &��
&P*
��%,O&�$�4�>P8 ��$�/�Þ�(),I* &�,.ò5(),O&7>N�FèN8#(0&P*9!:��35! ;�()��35(yâ�!#�%4��x(5<���&N8#;�����$�/�Þ�(),�$�MD� & ö /Jìw!#��* &'$���;�!:�D��4�(5! ,
M�>NM (),Zä
��4�(0�"8#!�è'4?�"8#<D;�!ÖãK(),O()�N��M�, &lÞ�8#()/ Þ�$���! � �%4�(��%>?/0(�8#!:��(Q!#���%4�(�âx&',"@V&P*-��! 8 �E$�/wM�4�,O(5<;é öJç í $ æ+*�* /�%�ä
��4�(5<V�"�%$�;�!#(5;D��4�(�$����"�"()>P;�<Jß��uâx&P1�;�!:/0()���"!#&'��>285à¨&oâ >?��;²4�()>P�x�%,">?���O* (),B;¨$�(��"&|>0�ð�$�>N,O(�&lÞ��"��,"$�35�"!#&'�
8#&'3)>2�"(5;|>P�"<�/|/0(5�%,O!#3)>P8#8#<¯Þ�(5�uâx(5()���%4�(�M�>N,">P8#8#(58��"8#!#;�! �Fè�â�>P8#8#�9&P*v>�354�>N����(58�â�!#�%408#()�FèN�%4?1�� &P1Ç4�(5!�è'4N��, >P�"!#&
ê�ä 6�6�ä9�K>N/0!:��>N,Zß 35&'���"�%>N�?��M�,O&'M (),O�O<�à¨&oâ�â�>P��>P�"�%$�/0(5;V* &',x��4�(�&lÞ��"�%,"$�35� ! &��V35&'�Tó�è'$�,">P� ! &�����!:��âE4�!#354
�%4�(<Þ�8#&�3£@Î>oèN(�, >P�"!#&�âI>2� ä æ+*Jö ß?�%4�(���()>N,O(5�"� 1�âI>28 8�;�!#�"�%>?��35(5�A>N, ( ì�ä ö ß�ì�ä5/0>N��; æ ß��%4�(�&', ! ()�?�%>P� ! &��Q>N�Fè?8 (5�
âx(),O(jì � ß æ ì � ß�>N��; ö ì � >N��;Q�x(5<���&N8#;��E��$�/�Þ�(),O��âx(),O(E�x(+� æ ìJì�ß�/TìJì�ß'>?��; æ ìJìJìÏä ��4�(5<�35&���358 $�;�(5;7��4�>P�
,O(58:>P�"!�åN(0�"&7>w*�,O(5(5�"�%,O()>?/ à¨&oâe&',���4�(<à¨&oâ¼!:�D��4�(�354�>N����(58�â�!#�%4 ó�î�(5;gâI>28 8#�MßK>2�E�%4�(0�%>?/0(��x(5<���&N8#;��
��$�/�Þ (),Zß��%4�(��"8#!#;�!:�Fè¯â�>P8#8¨35&'��;�!#�"!#&'�w!:��3),O()>P�"(5�x�%4�(�;¨,">oè�(Zî�M�(), ! ()��35(5;gÞN<|>�35<'8#!:��;�(),B* &',9>P8#8¨�%4�(�åy>28 $�(5�
&P*9&',O!#()�?�%>P�"!#&'�7>N�Fè?8 (5��>N��;7�%4�(���()>?,O(5�"�O1�â�>P8#8K;�!#�"�%>?��35(5�Mä
����M�,O(Zå�!#&'$��}âx&',"@w&P*-�&'4�>N��@Î>N,7<+=?>�@(A�é5/ * í¬ß * &',x�%4�(0�ð�$�>N,O(�35<'8#!:��;�(),�>P��ò5(),O&V!:��35! ;�()��35(Jß°!:�Tà $�()��35(|&P*
�"!:/0(B�"�"()M5ßÎ;�! � �%,O!�Þ�$��"!#&'��&P*�è',O!#;�M &N!:�N�"��ß)�"!�ò5(x&P*�35(58#8 ��>2;oï >P35()�?�K�"&x�%4�(�Þ�&�;�<JßN$�M��"�%,O()>?/À>N��;�;�&oâE��� �%,O()>N/
(Zî��"()�N� ��&P*93)>P8#3)$�8 >2�"!#&'�7;�&'/w>P!:�D>N��;¨Þ�8#&�3£@Î>oèN(<âx(),O(���4�&',O&'$Fè'4�8#<V!:�JåN(5� �"!�è'>P�"(5;.$ ���?� æ ìTì�%Zä9���Tà $�()��35(
&P*A�I(5<=��&N8#;��Q��$�/�Þ�(), $ ���)� 6�/ $ ö /Jì�%�>P��Þ�8 &�35@)>oèN( � � /�� â�>P�0>P8#�"&iM�,O(5�"()�?�"(5;4ä
�G��â�>P��* &�$���;
�%4�>P���%4�(Q,O(5��$�8 � ��� �%,O&'�FèN8#<�;�()M�()��;`&����"!:/0(V�"�"()M5ß	è',O!#;4ß°35(58#8-� !¦ò5(Jß°;�&'/w>P!:�
�"!�ò5(Jß9� &N8#! ;;Þ�8#&'35@)>]èN(D>N��;
;�!#�"3),O(5�"!�ò)>P� ! &��D� 3£4�()/0(Jä

æNæ



� <��+A ��� �9�
	 �dé � í �'$ � % ��� ��� � � � E
	"�
L >�å'!#�B8¼��&�&',O(¯é æ 6�í æ ìJìy1 öJæ ìJì æ ìy1 æ / æ ä54 6�ä5/ * ä5/ 6 L
L >�å'!#�B8¼��&�&',O(¯é æ 6�í ö /Jì�ß æ ìJìTì æ ä ç ì�ß * ì æ ä54 6�ä5/ * ä5/ 6 L
6 , >N��@P(0<+= >�@(A.é æ ê�í �K4JìJì æ ì æ ä54 6�ä5/ æ 6�ä5/ 69F
��@Î>oïO! /w>)<+= >�@(A.é 6#4�í æ ìJìy1 æMö ìJì æ 1 æ ì�ß * ì 1 1 1 6 L

��@Î>oïO! /w>¨é 6 ö í æ /JìÎ1 æ ìJì æ 1 æ ì�ß * ì 1 1 1 6 L
��,"��>P8�<+= >�@(A.é æ í æ ìJì�ß�/JìJì�ß æ ìTìJì æ ì 1 1 1 6 L
:9>P��>N��@)>N,�é ö 4Zí æ ìTì æ ì æ 6 6 * 69F

� >N@?!�<2= >�@(A7é ç ì�í � ö /Jì æ ìy1 6�/ 1 1 1 6 L
�&�4�>N��@)>N, <+= >�@&A7é5/ * í 6lìy1 ö /Jì æ ì ö 1 ç ç 1 æMæ æ ìÎ1 /Tê 69F

�°>JÞ�8#( æ C��I&'/|M�>N,O!#�"&���Þ�(5�uâx(5()�V()/|M�8#&y<?(5;²��$�/0(),O!#3)>P8«M�>N, >N/0(5�"(),O�I* &',B;�!ÖãK(),O()�?�A,O(5� ()>N,O354�(),O�

� � Ü�� �9�K�Ý9��� � �K�<Ý9�B�/ÜA�K�B�

��4�(�à¨&oâ¼!#��>P�"��$�/0(5;
�"&¨Þ (|�uâ-&21�;�! / ()���"!#&'��>P8Rß«$����"� ()>P;�<JßK!:��35&'/|M�, (5�"�"!�Þ�8#(D>N��;gå'!#�"35&'$���ä0�A��!:��35&'/�1
M�,O(5�"� !©Þ�8#(
�� � :B�K	�� ó ��!#�"(gåN&N8:$�/0(D35&�;�(Jß��x���K�B1 �B69� $ �B&'$���;¨>N,O<�69!#�"�"(5; �x&'&�,O;�!:��>P�"(5� %ZßB!#�×$�� (5;
()/|M�8#&P<'!:�Fèi��&��?1��"�%>oèJè?(),O(5;Hè',O!#;`>N,",">?�FèN()/0()�?��* &',�3)>P8#3)$�8:>P�"!:�Fè��%4�(/à¨&Aâ{>N,O&'$���;`>gÞ�&�;�<�Þ?<
�"&N8�å�! �Fè
�%4�(035&'�?�"!:�'$�!#�O<²>?��;²��4�( ��>�å'!#(),Í1Ç�� &'@P(5��(Zð�$�>P�"!#&'���Mä���4�(�� 3£4�()/0(w! ��!:/|M�8#!#35!#�0! � �"!:/0(JßK>N��;
>7��,">N��@21
��! 35&?8 � &'���"354�()/0(�âE4�!#3£4�!#��&2*��"(535&'��;�&',O;�(),�4�>P�<Þ�(5()�$��"(5;4ä���4�(�35&'�Jå?(535�"!�åN(0�"(),"/0��>N,O(0;�!#�"3),O(5�"!�ò5(5;
$��"!:�FèV(5! ��4�(),��%4�(���4�! , ;�1�&',O;�(), F�CE�Í���e;�!ÖãK(),O()��35!:�Fè7�"354�()/0(¯é ö ê�íK&',I�%4�(��"(535&'��;�1�&', ;�(),��"354�()/0(�&P*=åy>?�
��(5(),�éëê�/�ß^êTêZíuä���4�(0;�!Öã.$�� !¦å?(|�"(),"/0��>N,O(0;�!#�"3),O(5� !¦ò5(5;`$��"!:�Fè735()�?�%,">P8°;�!Öãv(), ()��35! �Fè-ß=â�4�! 354�!#��&P*��"(535&���;
&',O;�(),�>P353)$�,">P35<Jä9��&', (�;�(5�%>P!#8#�E&P*9�%4�(�35&�;�(�>N��;7(Zð�$�>P�"!#&'����>N,O(�;�(5�"3),O!�Þ (5;
!:�7�%4�(�* &N8#8#&Aâ�! �Fè-ä

� �� Ü���Û � �����

��,.- �I4�: 4�5�=?>���5�=?:��B2�� 5'; /�� �3=6;�7�� :
��4�(}èN()��(), >P8K�%,">?���%M�&', �-(Zð�$�>P�"!#&'�+!:�D��>N, �"(5�"!:>N�V35&�&',O;�!:��>P�"(5�x* &',�> åy>N,O!:>JÞ�8#(��À,O()>2;�� C

� ������ � ����� $ ���  �G% � ����� !#"%$ � ����� '& � � $ $ æ %
âE4�(),O( �

$
;�()��&N� (5�D�%4�(��"&'$�, 35( M (),7$���!#�¨åN&N8:$�/0( * &',w�%4�(gåy>?,O!:>JÞ�8#((�}ä L (vó ��(i>gà $Fî åN(535� &',�)  

35&'�?�%>P!:��!:�FèQ35&��JåN(535� ! &��7>N��;D;�!Öã«$��"!#&'�D>2�x* &?8 8#&oâ�� C

)  � ���  � $ " $ � ����* $ ö %

���?�"(Zè', >P�"!#&'��&oåN(),�>V�O<=M�!#3)>P8935&'�?�%,O&?8=åN&?8 $�/ (¯â�!#�%4gåN&?8 $�/ (�+�>?��;²��$�,Í*G>235(�	<ß°$��"!:�FèD�%4�(|��>N$��"�-,�8:>�â
<�! (58#;�� C

.0/ � ������ �1+ � .32547698;: � .0/=<� $ �1+ $ 4�%

æMö



P EW

S

N ENeNwNWN

Wn En

Ws Es

Ws wS eS ES

wn n en

e

essws

w

69!�è'$�,O( ö C���,O!#;
��&'/0()��358:>P�%$�, (Jä���4�(�è', ! ;�!#��;¨,">�âE��$��"!:�Fè²��>N,O�"(5�"!:>N�+35&'&�,O;�!:��>P�"(5��* &',�358:>N,O!#�O<Jä9�B&N8#;
8#!:��(5��35&'���"�%,"$�35��>0�O<=M�!#3)>P8K35&��N�%, &N8�åN&?8 $�/ (Jä

��,�� � 46=?:�� > ��� /�� �3=6;�7�� : �
��4�(�!:��35&'/|M�, (5�"�"!�Þ�8#(|35&'�?�"!:�'$�!#�O<7(Zð=$�>2�"!#&'�7>N��;D��4�(�$����"�"()>P;�<7/0&'/0()�?�%$�/{(Zð�$�>P�"!#&'��,O()>P;

� ���� � � ��ì $ 6�%

� � ������ ��� ����	� $ ��� � � % � $ � "��� � ��
 � V �������� ���	� $ /�%

 � ��� � ���0�

� ,.- � =��B7����
��� �%4�!#���"(535�"!#&'�5ß?�%4�(�ó ��!#�"(.å?&N8:$�/0(�35&'/|M�$�� (),9M�,O&Jè',">?/Ï�x���K�B1 �B69� $ �B&'$���;¨>N,O<069!#�"�"(5;|�x&�&',O;�!:��>P� (5� %
* &',��%4�, (5(�1�;�! / ()���"!#&'��>P8�35&'/wM�8 (Zî èN(5&'/0(5�%, ! (5��!#� M�, (5�"()�N� (5;4ä²��4�(w35&';�(V!#��;�(5� 3),O!�Þ�(5;J!:�Óé æ 4�í¬ß9>N��;�!#�"�
/|>P!:��* ()>P�%$�,O(5�«>?,O(?èN!�åN()��Þ (58 &oâ* &�,K35&'�TåN()��!#()��35(Jä���4�(xM�,O&Jè', >N/À$��"(5�9��>N,O� (5�"!:>N�}åN(58#&�35!#�Ç<�35&'/|M &'��()�N� �Mß
>P��4�>�åN(¯Þ�(5()��$��"(5;�Þ?<D(Jä è�ä|�4N<�< <2=B>�@&A é5/ æ í->N��; �x,">N>P� ()�²>?��;i�4N<�<;é æ ì�í¬ä0���
/ &N�"��ó ��!#�"(¯åN&?8 $�/ (
M�,O&Jè�,">N/0�Mß?�"�%>oèTèN(),O(5;�è',O!#;��x* &',B�%4�(}åN(58#&�35!#�"!#(5��4�>Må?(<Þ�(5()�D$�� (5;Hé ö 4�í¬ä��Í�V�%4�(�M�,O(5� ()�N�.âx&', @035&N8#8#&'3)>P� (5;
åy>?,O!:>JÞ�8#(5�->N,O(�$��"(5;4ßoâ�4�! 354|/0()>?���9�%4�>P�	åN(58#&'35!#�"!#(5��>N,O(B�"�"&',O(5;|>P�°�%4�(x�%>N/ (-M�8:>P35(E>P��>28 8�� 3)>P8:>N,4åP>N,O!:>JÞ�8#(5�
�%$�354�>P� " � � ��� ä���4�!#��35&'��35()M����%$FèJèN(5� �"(5;HÞN<D��4�!#(7>N��;
��4�&oâÅéH/�4�í¥4�>P�<Þ (5()�
$��"(5;4ßÉ* &',�(Zî=>N/wM�8 (Jß	ÞN<
�x$�,"����>N��;)� ! 8:@P(5��é æNæ í¬ß�:°(),O!#3 <+= >�@&A7é5/ æ í¬ß �²!#8#8#(),�>N��;D�354�/0!#;���é ö�* íuä
	�ð�$�>P�"!#&'�-4 !#��;�!#�"3),O(5�"!�ò5(5;i$�� ! �Fè��"�%>N��;¨>?,O;D35&'�?�%,O&?84åN&N8:$�/0(�* &',"/0$�8:>P�"!#&'�D>2�E;�(5�"3), !©Þ (5;
!:� :9>P�%>?��@)>N,
é5/Jì�í¬äB��4�(�!:�N�"(Zè�,">P�"!#&'�V&P*�	�ð5ä 40&oåN(),x>035&��N�%, &N85åN&N8:$�/0(�$ �(5(�69!¦è-ä ö %dèN!�åN(5� C

$ 4 6-: %�� � $ 4769: %�� � $ 4 6-: %�� � $ 4 6 : %�� � � $ � +
��&N�"(��%4�>2���%4�(�M�&N� ! � !¦å?(��"!�è'���x&'�|��4�(��"(),"/0�x35&'�?�%>P!:��!:�Fè035&'�?�%,O!�Þ�$��"!#&'���B*G, &'/2âx(5�"�x>N��;Q� &'$��%4w�%$�,Í*�>P35(5�
â�!#8#8£Þ (���(Zè'>2�"!�åN(<Þ�(53)>N$�� (��%4�(5�"(��"3)>P8:>N,�M�, &';¨$�35�"��! �+�%4�()/0�"(58�åN(5��>N,O(���(Zè�>P�"!�åN(Jä

æ 4



��4�(�;�!#�"3),O(5� !¦ò5(5;(Zð=$�>P� ! &��yâ�!#8 8�Þ�(�&P*9�%4�(�* &�,"/ C

��� � � ��� � ��� � ��� �.�
$
� $Rê�%

âE4�(),O(

� � � � � ��� $ �
$
�

��4�(�35&'(��Q35!#()�?�"� � ��� 35&'�?�%>P!:�735&'�?�%,O!�Þ�$��"!#&'����;¨$�(�Þ &N�%4+�"&|35&'�TåN(535�"!#&'�7>N��;�;�!Öã.$�� ! &��5ß >N��;��%4�(�� &'$�,O35(
�"(),"/ �B�

$
� >N��; �

$
� 35&��N�%>2! �+�%4�(�,O()/|>2! ��!:�FèV�"(),"/0��ä

� ,�� 	�� :�
 4 � ;'7 � :
��4�(�35&'�Jå?(535�"!#&'��âE4�!#3547!#���%4�(�ó ,O� �AM�>N, ��&P*9�%4�(}à $Fî�åN(535� &', 4 ß�!#�E��4�(��"3)>P8:>N,�M�,O&�;¨$�35�E&2* �%4�(�åN(58#&'35!#�O<
åN(535�"&�,->?��;D�%4�(�>N, ()>�åN(535�"&',x/0$�8#�"!:M�8#! (5;bÞN<V�%4�(�;�()��� ! �O<Jä96É&',�>N�V()>2�"�x*�>P35(�!#�.èN!�åN(5� C

� ����� 6-: ��� � $ � � 	 ��� � + � 	 ��� %
>N��;��"!:��35(��%4�(x��>N,O�"(5� ! >?��>N,O()>P� 	 ��� � 	 ��� >?,O(9�"�"&', (5;�! ���%4�(-M�, &Jè',">N/ ß5�%4�(�3)>28 3)$�8:>P� ! &���&2*=�%4�(935&��JåN(535� !¦å?(
35&'�?�%,O!�Þ�$��"!#&'���9�"& 4 ! �B�"�%,">2!¦è�4N�O* &',uâ�>N, ;4ä �M (535! >28¨3)>N,O(�/0$��"�MßP4�&oâx(ZåN(),ZßJÞ�(x�%>?@P()���"&�>�åN&?! ;0��&'�?1ÇM�4?<'�"!#3)>P8
&N�"35!#8#8:>P�"!#&'���}âE4�()�V��4�(}åN(58#&'35!#�"!#(5��>N,O(�!:�N� (),"M�&N8:>P� (5;7*�,O&'/{�%4�(5!:,x� �"&',">oè?(E8#&�3)>P�"!#&'�7>P����4�(�35(58 8.35()�N�"(),I�"&
�%4�(�35&'�?�%,O&?8^å?&N8:$�/0(�*�>P35(5�Mä���4�! (0>N��;²��4�&Aâ2é5/�4Zí°�"&N8�åN(5;D��4�! ��M�,O&lÞ�8#()/�ä
��>P8#3)$�8:>P�"!#&'�w&P*¨�%4�(7åN(58#&'35!#�"!#(5��>P�935&'�?�%,O&N8FåN&N8:$�/0(B*�>P35(5��!#�B;�(5�"3),O!�Þ�(5;�Þ�(58#&oâ<ä°6¨&',°� ! /wM�8 !#35!#�O<Jß¨��>N, �"(5�"!:>N�
35&�&',O;�!:��>P�"(5��>N, (I$�� (5;4ä �À4�()���%4�(�M�,O(5�"��$�,O(�è',">P;�!#()�?�9! �x>P;�;�(5;0�"&��%4�(�/0&'/0()�?�%$�/¼(Zð�$�>P�"!#&'�5ßP�"�%>?��;¨>N,O;
8#!:��()>N,�!:�?�"(),"M &N8:>P�"!#&'��!#�E$��"(5;4ßÉ!qä (Jä

! � "��� & � �
" � $ " �

� �����
âE4�(),O(

" � � � � "�� � $ æ $ � � %B" �
�À4�()�73)>P8#3)$�8:>P�"!:�FèV�%4�(}åN(58#&�35! �O<D>P���%4�(�()>P�"�x*�>P35(Jß?* &',x(Zî�>N/|M�8#(Jß��%4�(0M�,O(5�"�%$�,O(}è�,">P;�!#()�N��! ���%$�Þ��%, >P35�"(5;
�"&|��4�>P�

���� � � � $
$ $#" � $F" � % � +

� ����� $ � � % �

� �� � ���I$ $ $#"�� � $" � % � +
� � $ � � % � $ � � % �

æ 6



âE4�(),O( ��� !#�9�%4�(x;�!#�"3),O(5�"!�ò5(5;|35&�(��Q35!#()�?��!:���%4�( ��1Ç/0&'/ ()�N�%$�/ (Zð�$�>P�"!#&'���B$ �"(5(x	�ð5ä�ê�%Zä«��4�(B��1�åN(58#&'35!#�O<
>P����4�(�()>P�"�x*�>P35(�&P*«��4�(�35&'�?�%,O&N85åN&?8 $�/ (�! ����&oâÀ3)>P8#3)$�8:>P�"(5;�>P� C

� � � � � � �� � $ æ $ � � % � �� $ $#"��I$ " � % � +��� � � $ � � % �
��4�(|>P;�åP>N�N��>oèN(0&P*��%4�(08:>P�"��(Zî�M�,O(5�"�"!#&'� ! ��&FÞJå�!#&'$�� C���&oâÏ�%4�(|M�,O(5� �%$�,O(�è',">P;�!#()�?��!#��3)>P8#3)$�8:>P�"(5;i$�� ! �Fè
�%4�(�>P;oï">P35()�?�E��&�;�(5�E&P*°*�>P35(9�Jä���4�! ��M�,O(ZåN()�?�"�E��&��?1ÇM�4N<��"!#3)>P8K&N� 35! 8#8:>P�"!#&'����!:�+�%4�(�M�,O(5� �%$�,O(�ó¨(58#;4ä

� ,�� �I7�� ���B7 � :
L !Öã«$��"!#&'�7!#���%4�(��"(535&'��;�M�>N,O�x&P*9�%4�(�à $Fî�åN(535�"&', 4 !:��	�ð5ä ö ß¨>N��;7!#�A4�>2���%4�(�* &',"/ C

� �;$ 4 6-: % ���	�
� � $ "%$ : 6
� �
6¨&�,x�%4�(�()>P�"�I*G>P35(Jß?* &',x!:���"�%>?��35(Jß¨!#�.èN!�åN(5��! ����>N,O� (5�"!:>N�V35&'&�,O;�!:��>P�"(5�0$ � �� %

$�� "%$ : 6�� ��� � � $�� "%$ ! 	 � � ���� � 	 � � �� � &�� �
>N��;7!:�73)$�,så'!#8#!:��()>N,�35&�&',O;�!:��>P�"(5��$�� ��� %

$�� : 6
��� � � � $�� : 6�� �� � � � �� � �"! � � $#� � : ��$ 6�� �� � � � �� � �"! � $ ç %

��4�(�35&AåP>N,O!:>N�?� $ �e�%>N�Fè?()�N�"!:>P8(%�Þ�>P�"(�åN(535�"&�,O� � L � � V 35&', ,O(5�%M�&���;²� &|�%4�(&% � )Hè�,O!#;²8#!:��(5�MßK,O(5��M�(535�"!�åN(58#<Jä
��4�(0/0(5�%,O!#3�� ()���"&',�! ��!:�Jå?&N8�åN(5;1Þ (53)>N$��"(0�%4�(�35&�/|M�&'��()�?�"��&P*9�%4�(�M�,O&�;¨$�35� : 6
� ��>N��;D�%4�(�;�(), !¦åP>P�"!�åN(� �?� � � � >?,O( Þ &N�%4w35&oåy>N,O!:>N�?�Mß�>N��;Q��4�(�M�,O&';¨$�35�x&P*°�%4�(5!:, $ 35&'�N��,">�åy>N,O!:>N�?� %�Þ�>P� (jåN(535� &',O��!#�E��&?�-(Zð�$�>P8É�"&
ò5(),O&|&�,x&'��(�$ >P��! ����>N,O� (5�"!:>N�V35&'&�,O;�!:��>P�"(��"<��"�"()/0��%x�"!:��35(��%4�(5<7>N,O(���&��?1�&',O�%4�&Jè?&'��>P8��"&0&'��(�>?��&N�%4�(),Zä
��4�(0��&',"/|>P85åN(535� &',x!:�D	"ð^ä ç ! ��(Zð�$�>P8K�"&|��4�(�3),O&N�"�EM�, &';¨$�35��&P* � V >N��; �

A $
�
A � �(' � $Rì � ì �)æ %¥�"!:��35(

!#��!#�A> �¬âx&P1�;�!:/0()��� ! &���>P8K35&'�Tó�è'$�, >P�"!#&'��%Zß�!Rä (Jä$ � �
V �

�
A*) � L

âE4�!#354V*�,O&'/ � � � � � � �� èN!�åN(5� $ 6� V ��ìDK

	�ð�$�>P�"!#&'� $ ç %x3)>N�7��&oâ+Þ (}âE,O!#�"�"()�
$ � : 6�� ��� � � $ � � : �+$ 6�� L  L � � �� � �,! �
� $ � � : �+$ 6�� L !  LL � �� � �  L¬V � �� � &*� � K

��4�(�;�!Öã«$��"!�åN(�� (),"/0�E>N, (�;�! � 3),O(5�"!�ò5(5;
$��"!:�FèQ35()�?�%,">P8�;�!ÖãK(),O()��35!:�Fè�ß-âE4�!#3£4+! ��&P*«� (535&'��;D&', ;�(),�>P353)$�,">P35<
é5/Jì�í¬ä

æ /



� , + � 5�4 �3� �35�4 	�� 5�5�4 � ;�7�� : /�� �3=6;�7�� :
��4�(�;�!#�"3),O(5� !¦ò5(5;35&'�N� ! ��$�!#�O<Q(Zð�$�>P�"!#&'�+! �+&'��(�;�!:/0()���"!#&'���%>N@2(5�-��4�(�* &',"/ C

� � $ � � ��ì $ æ %
âE4�(),O( � ;�()��&N�"(5����4�(�/|>P�"��à $Fî5ß�âE4�!#3547!#��3)>P8#3)$�8 >2�"(5;²>P�

� ��� : 6 �
������G� :B�K	�� é5/Jì�í¬ß �%4�(|/|>P�"��à $Fî7!#��;�!�å�! ;�(5;! �?�"&V&'��(�&?8 ;gåP>P8:$�( ��� >?��;²&���(�35&',", (535�"!#&'� ��� �"&V�%4�(
&N8#;D&���(Jß��"&|�%4�>2�

� � � � � � �
>N��;7�%4�(�35&oåy>N,O!:>N�?�.åN(58#&�35!#�Ç<V35&'/|M &'��()�?�"�A>?,O(�,O(58:>P�"(5;7�"&w�%4�(�M�,O(5�"�%$�, (<è',">2;�! ()�?�E>P�

+ � � $ � +� �
� "��� � $ * %

âE4�(),O( � � 35&'/0(5��*G, &'/T��4�(�;�!#�"3),O(5�"!�ò5(5; ��� 1�(Zð=$�>2�"!#&'�.$ �"(5(�	"ð^ä�ê�%Zä���4�(|/|>2�"�.à $Fî735&�,",O(535�"!#&'��>P���%4�(
()>P�"�I*G>P35(�3)>?�7��&Aâ:Þ�(�&FÞ��%>P!:��(5;²>P� C

� � � ��� � : 6 � ��� � ��� � � 	 ��� � �� � 	 ��� + �� � �
	 � : 6���� + ��� �
C��"!:�Fè×	"ð^ä * èN!�åN(5�

� � � � � � : 6�� $ � +� �
� " ������ ����� ! � � $ ! � + �

� �
: 6
� " � & � ��ì $ æ ì�%

âE4�(),O(�" � !#���%4�(�M�,O(5�"��$�,O(�35&', ,O(535�"!#&'�5ä�	"ð=$�>P� ! &���� æ >N��; æ ì èN!�åN(

! � + �
� �

: 6
� " � & � $ ! � +1�
� �

: 6
� " � & � � � �� $ � �� ��ì

��4�!#��(Zð=$�>P� ! &��V! ��>0;�!Öã«$��"!#&'�7(Zð�$�>P�"!#&'�×* &�,���4�(�M�,O(5�"��$�,O(�35&',",O(535� ! &�� " � ä
� � �}Ü0���0�x��� �X�����0�uÛ �"�����

��4�(|!:��8#(5��!#�0M�8 >235(5;i�"&�/0(¯Þ�&�;�< 4�(5!�è'4?�"�0$�M��"�%,O()>N/ &2*-�%4�(·Þ &';�<Jß.�"(5(|69!�è�ä 4�ß5â�4�(),O()�;� æ ß%+ � ì
!#�AM�, (5�"3),O!�Þ�(5;4äB�����%4�(�&�$��"8#(5�Mß��%4�( ��1�åN(58#&�35! �O<7!#��3)>P8#3)$�8:>P�"(5;�*�,O&'/ è?8 &FÞ�>P8�35&'�N� ! ��$�!#�O<7�"&JèN(5�%4�(),dâ�!#�%4�>
ò5(),O&§è',">P;�!#()�?�<Þ�&'$���;¨>N, <²35&���;�! � ! &���* &',}Þ�&?�%4�T>N��; +·ä|��&P1��"8#!:M35&'��;�!#�"!#&'���|>N,O(|M�,O(5�"3),O!�Þ (5;J>P���%4�(
Þ�&�;�<0�%$�,Í*�>P35(5�B$ � � + ��ì�%Zä.���9�%4�(�$�M�M�(),x>N��;08#&oâ-(),�Þ &'$���;¨>N,O!#(5�x�"<�/|/0(5�%, <�35&'��;�!#�"!#&'���x�"!:/�$�8:>P� ! �Fè
> *G,O!#35�"!#&'��8#(5�"�}â�>P8#8«>?,O(�$��"(5;.$�+ �
���� � �:ì�%Zäx��4�(��"(535&'��;²��&�,"/|>P8K;�(), !¦åP>P�"!�åN(�* &',���4�(�M�,O(5�"�%$�,O(0!#���"(5�
�"&}ò5(),O&�>2��>P8#8^Þ�&�$���;¨>N,O!#(5�Mä���4�(��"!:/0(�1Ç/|>N,O354�!:�Fè�3)>P8#3)$�8:>P�"!#&'����>N, (-� �%>N,O�"(5;�â�!#�%4 �%4�(dà $�! ;7>P��,O(5� �MßN>Î* �"(),
âE4�!#3547�%4�(�!:��8#(5�}åN(58#&'35!#�O<7!#�E!:��3),O()>2�"(5;D�"&|$���!#�O<7!:�7�uâx&�� ! / (�$���!#�"�jÞ?<D>��"!:��(�*�$���35�"!#&'�5ä

æ ê



� ) �B�ÕÜ �sÛ �¼�����}�m� �^ÝdÜ������"���

���7(Zî��"()���"!�åN(0!:�JåN(5� �"!�è'>P�"!#&'�+&P*��%4�(�!:�Tà $�()��35(|&2* 35&'/wM�$��%>P�"!#&'��M�>N,">N/0(5� (),O���%$�354D>P���"!:/0(��"�"()M5ß���()>N,Í1
>N��;+*G>N,Ç1Ró¨(58 ;
,O(5� &N8:$��"!#&'�5ß�;�!#�"�%,O!�Þ�$��"!#&'��&2*?è',O!#;²��&�;�(5��>N��;D;�&�/|>P!:���"!�ò5(5�MßK>P��â-(58#89>P���%4�(�!:�Tà $�()��35(|&P*
M�4?<'�"!#3)>P8�M�>N, >N/0(5�"(),O���%$�354i>P�0�x(5<���&N8#;��Q�'$�/�Þ (),Zß935<�8 !:��;�(),0� ! ;�(D, >P�"!#&²>N��;`>N�FèN8#(V&P*�!:��35! ;�()��35(gâ�>P�
M�(),Ç* &', /0(5;4äe��� �%4�(7*�$�8#8#<X��>P�%$�,">P� (5;`�"�%>P�"(Jßx!Rä (Jäe>P�7M�4?<'�"!#3)>P8��"!:/0(5��âE4�()� /0()/ &',O<`(vãK(535�"�V&P*��%4�(
�"�%>?,O�"!:�FèiM�,O&�35(5�"�7>N,O(D��(ZèN8#!�èN!�Þ�8#(JßA/w>N�N<`$��"(�*�$�8AM�4?<��"!#3)>P8.ð�$�>N�N� ! � ! (5�yâx(),O(D35&�/|M�$��"(5;4ß¥* &', (Zî=>N/wM�8 (Jß
;�&'/0!:��>P� ! �Fèbâ�>N@P(V*�,O(Zð�$�()��35<Jß�/0()>N�J>?��;J�x�
;åy>28 $�(5�V* &',�åP>N,O!#&'$��yâ�>P8#8EM�,O(5�"�%$�, (5�Mß�8#! * �Mß�;¨,">]èi>N��;
/0&'/ ()�N�"��ßK,O(5�%M�(535� !¦å?(58 <Jä7�Í�
>P;�;�!#�"!#&'�5ß.* &�,��"&'/0(0�"(58#(535�"(5;�3)>P�"(5�Mß.�"(Zð�$�()��35(5��&P*dà¨&Aâ�M�>2�"�"(),"����â�!#�%4�!:�
�%4�!#���%>P�%$�,">2�"(5;Q� �%>P�"(�>N,O(�M�,O(5� ()�N�"(5;4ä
��8 8�� ()���"!#�"!�å'!#�O<|�"�%$�;�!#(5�B&'���%4�(x! �Tà $�()��35(�&P*K�'$�/0(), ! 3)>28 M�>N,">?/0(5�"(),O�?$ !:��358:$�;�! �FèyÞ�8 &�35@)>oèN(+%	âx(),O(x3)>N, ,O!#(5;
&'$��B* &',9�%4�(��ð�$�>N,O(�35<'8#!:��;�(),Zß?�9�
	 � æ ä9	�î�35()M���* &',B�%4�(�!:�Tà $�()��35(�&P*�� ßN!Rä (Jä9�%4�(�*�>N,Í1Ró¨(58#;D,O(5�"&N8:$��"!#&'�5ß
�"&'/ (E,O(5�%$�8#�"�B&P*K�%4�!#���"()M�>N, >P�"(�!:�TåN(5�"�"!�è'>P� ! &��|4�>�åN(EM�,O(Zå�!#&'$��"8#<·Þ�(5()�V,O()M &',O�"(5;¨éH/ * í¬ä9��4�(�35<�8 !:��;�(),x��4�()�
â�>P�x�"(5�E>P�7ò5(),O&Q>N�FèN8#(�&P*«!:��35!#;�()��35(¯â�!#�%4 ��� � æ ìTì�ä
	�î�35()M���&N��4�(),uâ�!#�"(�� �%>P�"(5;4ß��%4�(�* &N8#8#&Aâ�! �Fè7��$�/0(),O!#3)>P89M�>N,">N/0(5� (),O�9$ !:��358 $�;�!:�FègÞ�8 &�35@)>oèN(+%wâ-(), (�$��"(5; C

��� � � ��� � � � �3£4�()/0(
ì�äëì ö / ì�äÖìJì"6 ìÏä5/ æNæ ä æ ö /�ä ö / � F�C������

�B(58#&Aâ�ß��%4�(�,O()>P� &'���x* &',x354�&'&N� ! �Fèw�%4�!#�E�"(5��&P*¥M�>?,">N/0(5�"(), �I>?,O(�;�!#�"3)$��"�"(5;4ä

��,.- � :�� � 4�: �D4 ������7.8 4
	 ;�4�2

�}ÞTå'!#&'$��"8#<JßÉ�%4�(��"!:/0(��"�"()MV!:�V�%4�(��"!:/0(�1Ç/w>N,O354�! �Fèw3)>P8#3)$�8 >2�"!#&'���E&2*=åN&',O� (Zî|�%4�(5;�;�!:�Fè¯à¨&oâ !#�E>N�w!:/|M�&',Ç1
�%>N�?�EM�>N, >N/0(5�"(),ZäB� *9�"&'&w8 >?,uèN(<åP>P8:$�(5�A>?,O(�3£4�&?�"()�5ß¨��4�(<èN8#&lÞ�>P8°>N��;DM�4�>P�"(0>P353)$�,">P35<D/|>Î<�Þ�(��"(),O!#&'$��"8#<
>�ãK(535�"(5;4ä)�À4�()�35&'���"!#;�(),O!:�Fèi>P��M�(535�"�0&P*jÞ�&?�%4i>2353)$�,">P35<i>N��;��?:�CI1��"!:/0(Jß�>���&'�?1�;�!:/0()���"!#&'��>P8�� ! / (
�"�"()M�&2*���� ��ìDKëì ö /§âI>2�0* &�$���;`�"&�Þ�(�,O()>P�"&���>JÞ�8#(JäX��4�!#�¯åP>P8:$�(gâI>2�Q>P8#�"&
354�&N�"()�;Þ?<`6 ,">?��@P(D>N��;
�x&�;�!}é æ ê�í¬ä)�À4�()�;�(53),O()>P�"!:�Fè
�%4�(V�"!:/0(V�"�"()M�"&1ìÏäëì ö ��4�(|(vãK(535�"��â-(), (|35&'���"!#;�(),O(5; �"&1Þ (Q&P*E/0!:��&',
!:/|M�&�,O�%>N��35(JßÉ(5�%M�(535!:>P8#8#<
�"&w* &',x�%4�(0��%,O&'$�4�>P8°�'$�/�Þ�(),�>?��;D�%4�(0/0()>N�7;¨, >oèQ35&�(��Q35!#()�?�"�MßÉ�"(5(|�«>JÞ�8#( ö ä
:98#()>P� ( ��&?�"(0�%4�>P���%4�(|�'$�/�Þ�(),�&2*��"!:/0(0�"�"()M��}â�!#�%4�!:��&'��(|M (),O!#&';
&2*��%4�(5;�;�!:�FèD!#��(Zð=$�>289�"& $���� � � %� L
âE4�!#354D/0()>N�����%4�>P��������ìDKÖì ö /�!:���«>JÞ�8#( ö 35&',",O(5��M�&'��;����"&|>JÞ�&�$�� öJç /|M &N!:�N� �EM�(),�M�(),O!#&�;4ä
�°>JÞ�8#( ö >28 � &JM�! ��M &N!:�N� �²� &i�%4�(gèN()��(), >P8E&FÞ��"(),uåy>2�"!#&'� �%4�>P�yð�$�>N�N� ! � ! (5�§âE4�!#3£4 >N, (²;�!:,O(535� 8 <À,O(58:>P� (5;
�"&��%4�(7;�<���>N/0!#3�à¨&oâ{�"!#�%$�>P� ! &��5ß�(Jäôè-ägà $�35�%$�>P� ! �Fè8 ! * �×>?��;`;¨,">oè�ß�è?()��(),">P8#8#<J>N,O(7/0&',O(V�"()���"!#�"!�åN(��"&
åy>?,O!:>P�"!#&'����!:���'$�/ (),O!#3)>P8-M�>N, >N/0(5�"(),O����4�>N�gèN8#&lÞ�>P8�/ ()>N�gð�$�>N�N� ! � ! (5�0�%$�354
>P�����,O&'$�4�>P8���$�/�Þ�(),0>N��;
/0()>N�;¨,">oè-ä7�E��åP>P8#! ;¨>2�"(5;`*�$�,O�%4�(),�Þ�(58#&oâ<ß�>N/0&��FèD�%4�(yåy>N, ! &�$��¯ð=$�>?�N�"!#�"!#(5��âE4�!#354bâ-(), (Q3)>P8#3)$�8:>P�"(5;4ß
�%4�(|�x�
�8#! * ��35&'(��V35! ()�?��M�, &lÞ�>JÞ�8#<�! ���%4�(¯Þ�(5�"��&oåN(), >P8#89! ��;�!#3)>P� &',Zä06¨&�,�(Zî�>N/|M�8#(Jß4â�4�()��35&'���"!#;�(),O!:�Fè
��%,O&�$�4�>P8«��$�/�Þ (),E>?��;²/0()>N�V;¨, >oè|&'��8#<JßÉ�%4�(�3)>P� (�>P��� �+ì Këì�/��"(5()/0���%>P�"!#�O*�>P35�"&�,O<Jä���&Aâx(ZåN(),�ß'&?�%4�(),
ð�$�>N�N� ! � ! (5���%$�3547>P���%4�(��I� +8#! * ��,O(ZåN()>P8��%4�(��"!�è'��!Öó¨3)>N�N��!:��>P353)$�,">P35!#(5��!:�TåN&N8�åN(5;²>2�-��4�! ���"!:/0(��"�"()M5ä

��,�� � :�� � 4�: �D4 ��� � 5�7�� = :�� 	�4�>.>�	�7��D4
L !#�"�%,O!�Þ�$��"!#&'��&2*jè',O!#;`M�&N!:�?�"�|!:�i��&��?1Ç$���! * &',"/ è',O!#;��Mß°* &',�(Zî=>?/|M�8#(Jß?ÞN<�%4�(×4?<�M�(),Þ &N8#! 3��%>N�FèN()�?�|>N��;
�%4�(�4?<=M (),Þ�&?8 !#3|� ! ��(�*G$���35� ! &����Mß¨>N,O(�;�!#�"3)$�� �"(5;HÞN<7��4�&'/|M�� &'�-<+= >�@(A.éëê 6Míuä���4�(�4?<=M (),Þ�&N8#!#30�"!:��(�èN!�åN(5�
>D/ &',O(|$���! * &', /�;�!#�"��,O!�Þ�$��"!#&'��!:�
�%4�(w! /w/0(5;�!:>P�"(yå'!#35!:��!#�Ç<�&P*x�%4�(Q/0!:��!:/0$�/ �%M�>P35!:�Fè�ß9>N��;
��4'$��04�>P�
8#(5�"�|(),", &',�! ����4�! �V,O(ZèN!#&'�5ß�Þ�$��|�%4�(74N<�M�(),Þ &N8#!#3²��>N�FèN()�?� 4�>2����4�(¨Þ�(5�"�"(),�&oåN(),">28 8x;�!#�"�%, !©Þ�$�� ! &��5äã��4�(

æMç



��� � � ��� ���
�
! � !

�
� ����� � � � $ � !

� �
� $ � !

�
� � !

�
� �	�

äëì�/Jì ä æ 6�6 æ ä 6#4 æ æ äH4 * 4 ä çJöJæ ä æNæMç äëìJì æMæ æ äëì�/ ö äëê"6 * æ äëì"6Fì ö ä çTö
äëì ö / ä æ 6�/ æ ä 6�6�6 æ äH4 *Jæ ä çJö ê ä æ 4Jì äëìJì æ+* æ äëìJê�4 äëê�/ * æ äëì"6Fì ö ä öTö
äëì ö ì ä æ 6lê æ ä 6�6 æ æ ä 6lì ö ä çJö ê ä æ 4 ö äëìJì öJö æ äëìJêJê äëêJê æ æ äëì"6Fì ö ä ö ì

�°>JÞ�8#( ö C 	£ãK(535��&P*9�"!:/0(��"�"()M ���9* &',��7�
	 � æ ß���� � æ ìJì�ßD�-��ì � $ � ��ìDK ç %Zä

� �  �
� � � � ��� � � � � � �
ìÏä5/ ì � æMö ê � * ê ì�ä æ ê æ æ ä 6�4 * ì�ä öJöTç ì�äëì æ 4
ìÏä54 ì � æMçTç � æMöJö ì�ä æ 6�6 æ äH/"6�4 ì�ä5/ ö ì ì�äëì öJæ
ìÏä ö ì � 4"6 æ � öJö 6 ì�ä æ 6 * æ ä 6�6�/ ì�ä54Jê ö ì�äëì ö ì
ìÏä5/ ö ì � æMöJö � * ì ì�ä æ2* ê æ ä ç ê æ ì�äëêJê 6 ì�ä æ / *
ìÏä54 ö ì � æMæ / � æ 4�/ ì�ä æ2* ê æ ä ç�* ê ì�ä ç ì ç ì�ä æ�ç /
ìÏä5/ 6�/ � æMö ì � æJæ ì�ä ö ì�/ æ ä * 6�6 ì�ä çJö�* ì�ä æ ìJì
ìÏä54 6�/ � æMæTö � æ 4�4 ì�ä ö ì"6 ö äÖì öJö ì�ä ç�* ì ì�äëì æ 4

�°>JÞ�8#(94DC9		ãK(535�x&P*«/|>oî�! /0$�/{35(58#8��"!�ò5( � * &�,'��� � ö ìTì�ß �7�
	 � æ ß#���?� ö êÏß0���9� æ ì�>N��; �-� /���ä

!:/|M�&�,O�%>N�?�EM�&?! �?��!#���%4�>P�x�%4�(��%M�>P35!:�Fè7/0$��"����&N�jÞ�(0>P8#8#&Aâx(5;7�"&0354�>N�FèN(��"&�&Q,">?M�! ;�8#<7!:�D4�!�è'4 è',">P;�!#()�?�
,O(ZèN!#&'����ä|��* �"(),�� &'/0(0�"(5�"�"!:�Fè�ß.!#�<â�>P��;�(535!#;�(5;`�"&D$��"(|��4�(Q4N<�M�(),,Þ�&N8#!#37�%>N�FèN()�?�}â�!#�%4
>7��&��?1Ç$���! * &',"/
è',O!#;�(Zî'� ()��;�! �Fè/²$���!#�"�|$�M��"��,O()>N/�ß°;�&oâE���"�%, ()>N/�>N��;��"!#;�(Zâ�>Î<'��*�,O&'/ ��4�(ñÞ &';�<Jä-�B(5<N&'��;`�%4�>P���%4�(
è',O!#;�;�!#�"�%,O!�Þ�$��"!#&'�zâI>2�A/|>2;�( $���! * &',"/ â�!#�%4�>w35&'���"�%>?�N��35(58#89�"!�ò5(¯åy>N, ! >TÞ�8 (yÞ�(5�uâx(5()�1ì K ö $�ì K ç 8#()�FèN��4
$���!#�"�0$ �0%Zä
6¨&�,K>P353)$�,">P� (�3)>P8#3)$�8:>P�"!#&'���MßP��4�(��"!�ò5(x&P*��%4�(�35(58#8#��>P;oï">P35()�N�°�"&���4�(�35<�8 !:��;�(),°�%4�&�$�8 ;¯Þ (��%$��Q35!#()�?�"8#<��%/w>P8#8qä
�i>P8#8B;�! � �%>N��35(5��* &�,��%4�(Q��()>N,Í1�â�>P8#8x��&';�( $ � %�!:��Þ (5�¬âx(5()�bì�äëìJì æ >N��;;ì�äëìTì�/Q$���!#�"��âx(),O(|!:�TåN(5�"�"!�è'>2�"(5;4ä
6¨&�,�/ &N�"��&2*E�%4�(D,O(5�%$�8#�"�w! ����4�! �VM�>NM�(),Zß¥�%4�(�åy>P8:$�(¨ì�äÖìJì"6¨â�>P�|$��"(5;4ä L (53),O()>P�"!:�Fè�!#�|�"&Hì�äëìTì æ è'>�åN(
��(ZèN8#!�èN!�Þ�8#(D354�>N�FèN(5��!:��%4�(Q,O(5��$�8 � �Mä � 4�()� ;�(53),O()>P�"!:�Fè � >N��;`>P���%4�(|�%>?/0(|�"!:/0(7@P(5()M�!:�Fè
>V�%/0&�&N�%4
;�!#�"�%,O!�Þ�$��"!#&'��&P*���&�;�(5�Mß��%4�(���$�/�Þ�(),O��&P*���&';�(5�E/0$��"��Þ�(�!:��3),O()>2�"(5;4ä
�
(
4�>�åN(
>P8#�"&�* &'$���;À�%4�>P�V(ZåN()� ! *0�%4�(
35(58#8#�7*�>N,w*G, &'/ ��4�(²35<�8#!:��;�(),�3)>N� Þ�(
��$�Þ��"�%>N�?�"!:>P8#8#<X8:>N,sèN(),
�%4�>N���%4�&?�"(�358#&N�"(w�"&Q��4�(�35<�8#!:��;�(),Zß°�%4�(0�"!�ò5(|&P*��%4�(�* &',"/0(),�35(58#8 �0�%4�&�$�8 ;���&N� Þ (|�"&�&Q8:>N,sèN(Jä��
(|4�>�åN(
!:�Jå?(5�"�"!�è'>P�"(5;w�%4�(�!:�Tà $�()��35(�&P*4è',O!#;Q>N��;w35(58 8��"!�ò5(�!:�|,O(ZèN!#&'���B*�>N,.*G, &'/¼�%4�(�35<�8#! ��;�(),-* &',°;�!ÖãK(),O()�?�->N�Fè?8 (5�
&P*�!:��35!#;�()��35(Q>P�����B� ö ìJì�äx��4�(�,O(Zð�$�!:,O(5;��"!�ò5(0&P*�35(58#8 ��*�>N,B*�,O&'/Ã�%4�(�Þ�&�;�<7;�()M�()��;���&��7�%4�(0>N�FèN8#(�&P*
!:��35!#;�()��35(Jß«>P����4�&Aâ��V! ���«>TÞ�8 (�4�ä96É&', �{*�,O&'/ ì�ä54 �"&¯ì�ä5/0�%4�(}è�,O()>P�"(5�"�x354�>N�FèN(5��!:�§åy>28 $�(5��&P*��«>TÞ�8 (�4
âx(),O(x* &'$���;D>P�dò5(),O&�!:��35!#;�()��35(|>N��;×>?M�M�()>N,B!:�Q�I� w8#! * �MäB6¨&�,9(Zî�>N/|M�8#(Jß��%4�!#�-;�!ÖãK(),O()��35(�* &',9��4�(A>N�Fè?8 (5�
&P*x! ��35!#;�()��35(¨ì � ß ö ì � >N��; 6�/ � >N,O( æ /Tì���ß4ê�ä5/ ��>N��; æ � ßÉ* &',��I�  8 ! * ��>N��; 1 æ 6 ��ß4ì�� ß4ì���ßÉ* &',��%4�(
��%,O&�$�4�>P8«��$�/�Þ (),Zß�,O(5�%M�(535� !¦å?(58 <Jä �
(�� (5(��%4�>P���%4�(�,O(5��$�8 � �A>P� �-�+ì � >N,O(�/0$�3£4�/0&',O(�;�()M�()��;�()�?��&'�
�%4�(0*�>N, ó¨(58 ;J>?��;i;�!#�"�%, !©Þ�$�� ! &����%4�>N�
>P��� � ö ì���ä7��4�!#� /w>)<HÞ (ñÞ (53)>N$��"(V&P*�! ��3), ()>P�"!:�Fè
!:���"�%>JÞ�!#8#!#�O<
â�!#�%4+! ��3), ()>P�"!:�Fè×>?�FèN8#(�&P*«!:��35!#;�()��35(Jä
:98#()>P� (���&N�"(��%4�>P�MßÉ>P�E!:���%4�(0M�,O(Zå'!#&'$����%$�Þ��"(535� ! &��5ß��%4�(��x�
+8 ! * ��35&'(��V35! ()�?��!#�A/0$�354D/0&�,O(��"()��� ! � !¦å?(
�"&|��4�(��'$�/0(), ! 3)>28«,O(5�"&N8:$��"!#&'�+�%4�>N�V�%4�(0��%,O&'$�4�>28v��$�/�Þ�(),Zä

æMæ



X                h                          X

H

U

u                                                            d

A

dD

L

B

α

69!�è'$�,O(94DC L &�/|>P!:�V&P*«3)>P8#3)$�8:>P�"!#&'�

69!�è'$�,O(�6�C���4�( æNæ / � *Jö ��&��?1Ç$���! * &',"/Çè',O!#;�* &�, �9�
	 � ö >?��; �.� êJì � C�>�% L &�/|>P!:��&P*�3)>P8#3)$�8:>P�"!#&'�5õ
Þ�%���()>N,x�%4�(�35<�8#!:��;�(),��%$�,Í*�>P35(Jä

æ+*



��,�� � :�� � 4�: �D4 ��� 	�� �35�= :<;�� 	 ����� ���38���4�5

��4�!#��*�$���;¨>N/0()�?�%>P89�"�%>TÞ�! 8#!#�O<D35&'��;�!#�"!#&'� &P*-/0&N�"��(Zî�M�8 !#35!#�0�"354�()/0(5��(Zî=M�, (5�"�"(5���%4�>P����4�(�;�!#�"�%>N��35(w35&Aå?1
(),O(5;�;¨$�,O!:�Fè��%4�(|�"!:/0(|!:�?�"(),uåP>P8 ���Pß	ÞN<�35&'�TåN(535�"!#&'��%M�(5(5; ��ß°�%4�&�$�8 ;;Þ�(V8#&oâ-(),���4�>N���%4�(7/0!:��!:/�$�/
;�!#�"�%>N��35(gÞ�(5�uâx(5()�`�uâx&i/0(5�%4`M &N!:�N� � $ � ����� � � � æ %Zä ��4�!#�V! �V3)>P8#8#(5; �%4�(D35&'�TåN(535�"!#&'� �x&'$�,">?�N�
��$�/�Þ (),9$ ���I6�� %x>N��;7�%4�!#��35&'��;�!#�"!#&'��>NM�M�8#! (5��ß�èN()��(), >P8#8 <JßÉ�"&0(Zî�M�8 !#35!#���"3£4�()/ (5�x* &�,-4?<�M�(),Þ &N8#! 3|M�>N, �"!:>P8
;�!ÖãK(),O()�N� ! >28 (Zð�$�>P�"!#&'����ä����w&N�%4�(),dâx&',O;��MßP��4�(A��$�/0(),O!#3)>P8��"354�()/0(�;�(vó ��!:�Fè|�%4�(�>NM�M�,O&oî�! /w>P�"!#&'�|>P�x()>P354
/0(5�%4VM�&?! �?�-/0$��"��Þ�(�>JÞ�8#(E� &�!:��358:$�;�(�>P8#8¨��4�(EM�4N<��"!#3)>P8�!:�?* &�,"/|>P�"!#&'� âE4�!#3£4w!:�Tà $�()��35(5�E�%4�(�Þ�()4�>�å'!#&',B&P*
�%4�(��"<��"�"()/Ã>P���%4�!#��M�&N!:�?�Mß�&',�>wM�>N,O�"!#358#(0&P*4à $�!#;��%4�&'$�8#;²��&N���%,">�åN(58K/0&',O(���4�>N�V&'��(���M�>P�"!:>P8K�"� ()M?1��"!�ò5(
!:�7&'��(�� ! / (��"�"()M5ä
����&N�%4�(),�* &',"/Ã&P*I�x6��!#��3)>P8#8#(5;
;�!Öã«$��"!#&'���x&'$�,">N�?�E��$�/�Þ�(),Zß L �x6�� $����B��$ ��� � � V % � æ %Zß5âE4�!#354
(Zî�M�,O(5�"�"(5�E4�&oâ å�! � 35&N�"!#�O<7;�!ëã«$��"(5��! �+�%4�(�;�&'/|>2! �V!:�V35&'/wM�>N,O!#�"&'�V�"&0�%4�(�;�!#�"��>N��35(�Þ (5�¬âx(5()�V�uâx&|/0(5�%4
M�&?! �?�"�Mä �B<73)>P8#3)$�8 >2�"!:�FèD���x6���>N��; L �x6��!:���%4�( � >N��; � ;�! , (535�"!#&'�5ß5âx(}ó ��;D��4�>P�A/w>oî'!:/|>/åy>28 $�(5�
&P*A���x6��J>N, (×>JÞ &'$�� æ $ ���)� æ ìJì�%Zä���4�(7/|>oî�! /0$�/ åy>28 $�(5�w&P* L �x6�� >N,O( ç ä æ�æ $ ���)� ö ìJì�%�>N��;
>N,O(�8#&'3)>P� (5;²��()>N,��%4�(�Þ &';�<Jä�� ��!#�E!:/|M &',O�%>N�?���"&Q@���&Aâ �%4�>P���%4�(��"!:/0(0;�!#�"3),O(5�"!�ò)>P�"!#&'��!:��&'$�,x�"��$�;�<7! �
!:/|M�8#!#35! �0>N��;²4�!�è'4 åy>P8:$�(5��&P*��x6��;�&Q��&N��!:�Tà $�()��35(|&��7�%4�(��"�%>JÞ�!#8#!#�Ç<7&2* &'$�,I�"3£4�()/ (Jä���4�(�>P353)$�, >P35<Jß
4�&oâx(ZåN(),Zß�3)>N�HÞ (Q>�ãK(535�"(5;4ä|��4�( ó ��(),�/ (5�%4�>N��;
�%4�(�ó ��(),��"!:/0(|�"� ()M����%4�&'$�8#;;Þ�(Q$�� (5;
!:�
&', ;�(),��"&
@P(5()M��x6���35&'���"��>N�N��ä ��4�! �7â�!#8 8�Þ�(�*G$�, �%4�(),x�"�%$�;�!#(5;�! ���%4�(���()>?,B*G$���$�,O(Jä

��, + � :�� � 4�: �D4 ���	�I2�� ;�5�46= 8 /10�;�4�:<; ��� 	�=?>�� � >9=6;�7�� : � � 8 =?79:
��4�(�! �Tà $�()��35(0&P*9�%4�(�(Zî'�"()�?��&P*9�%4�(�3)>P8#3)$�8:>P�"!#&'��;�&'/w>P!:�D$�M��"�%, ()>N/{&P*9�%4�(�35<�8 !:��;�(), $ ����%�â�>P�x!:�JåN(5� 1
�"!�è'>P� (5;²>N��;��"&'/0(�,O(5��$�8 � �A>N, (�8 !#�"� (5;²!:���°>JÞ�8#( 6-$ �ð�$�>N,O(�35<�8 !:��;�(),�>P�.ò5(),O&V!:��35! ;�()��35(JßJ���B� æ ìJì�%Zä-�G�
�%4�&'$�8#;�Þ (|�"�%, (5�"�"(5;��%4�>P�}âE4�()� ! ��3), ()>P�"!:�FèD�%4�(w3)>P8#3)$�8 >2�"!#&'��;�&'/|>2! �²*G,O&�/�ßÉ* &�,�(Zî�>N/|M�8#(Jß ����� /V�"&
æNæ ß���4�(|�uâ-&yè',O!#;��0>N,O(0!#;�()�N�"!#3)>P8¥*G, &'/ /7$�M��"�%,O()>?/ &P*-�%4�(yÞ�&�;�< >?��;
;�&oâE���"�%,O()>?/�ä9�À4�()��3), ()>P�"!:�Fè
�%4�(�è',O!#;¨â�!#�%4 ����� æ?æ *�,O&'/{��4�(<è',O!#;§â�!#�%4 ��� � /�ßÉ35(58 8#�}â�!#�%4+35&'���"�%>?�N��� � �2ìDK ç >N, (�>P;�;�(5;K$RìN�
;�&oâE���"�%, ()>N/ �"!#;�( � � ��ìDK5/�%Zä
��4�(}è', ! ;��7â-(), (�>P8#�"&|3),O()>P� (5;Q!:�7��4�(��%>N/0(�â�>)</âE4�()�7!:�TåN(5�"�"!�è'>P� ! �Fèw�%4�(�!:�Tà $�()��35(�&2*«�%4�(�3)>P8#3)$�8:>P�"!#&'�
;�&oâE���"�%, ()>N/ &P*«�%4�(�35<�8#! ��;�(),�>?��;7�%4�(<Þ�8#&'35@)>oè?(�(vãK(535�.Þ�(58#&oâ<ä�����3)>N��Þ (��"(5()�V*�,O&'/{�°>JÞ�8#(�6Q>�åy>P8:$�(
&P* � � � ç K5/74�>P��>V8:>N,sèN(|(vãK(535��&'���%4�(|3)>P8#3)$�8:>P�"(5;`,O(5�%$�8#�"��ä|�����%4�(|&N��4�(),�4�>N��;4ß«>N��!:��3),O()>P� (0*G, &'/���K� æNæ K æ �"& æMæ ä54�&'��8#< è�>Må?(D/0!:��&',|354�>N�FèN(5��äÏ��4�$��·âx(�3)>N�`35&'��358:$�;�(
��4�>P�|�%4�(�(Zî'�"()�?�V&P*��%4�(
3)>P8#3)$�8:>P�"!#&'��;�&'/|>2! �7$�M�� �%,O()>N/{&2* �%4�(�35<�8#!:��;�(),��%4�&'$�8#;gÞ�(�>2�-8#()>P� � ����� æNæ ä969!�è�ä�/��%4�&oâ����%4�(�� ! / (
>�åN(),">oè?(5;QM�,O(5�"�%$�, (E35&�(��Q35!#()�N��>N��;)��åN(58#&�35! �O<7>P8#&'�Fè���4�(E35()�?�"(),O8#!:��(�* &',9;�!ÖãK(),O()�?� � � ä �G�x3)>N�·Þ (E� (5()�
�%4�>P��! * ���7!#�08 >?,uèN(),���4�>N�i>TÞ�&'$�� æNæ ßK��4�()�
�%4�(V,O(5�%$�8#�"�|>N,O(Q��&?��>�ãK(535�"(5;
! *E��4�(Q;�!#�"�%>?��35(Q!#��*G$�, �%4�(),
!:��3),O()>P�"(5;4ä
���-��4�&Aâ��|!:�7�°>JÞ�8#(B6�ßFâ�!#�%4'����*G,O&�/ ç ä5/��"& æNæ ä æ ßN�%4�(�/0&N�"�B�"!�è'��!Öó¨3)>N�?��3£4�>?�FèN(5�x! �yåP>P8:$�(5�E>N,O(�!:�V�%4�(
�x�
V8#! * �Mß �"�%>oè'��>2�"!#&'�|M�,O(5�"��$�,O(�>N��;V*�,O&'�?�%>P8¨M�,O(5�"��$�,O(�35&'(��V35! ()�?�"�.â�4�! 3547>N,O(�;�(53), ()>P�"(5;¨Þ?< æ ì�ß#4|>N��;
4VM�(),O35()�?�Mß«, (5�%M�(535�"!�åN(58#<Jä0� ��!#��!:/|M�&�,O�%>N�?���"&V()/|M�4�>P�"!�ò5(|�%4�>2�E�%4�(�åP>P8:$�(5��&P*9*�,O!#35�"!#&'��>P898#! * ��>?��;²;¨, >oè
>N,O(�>?M�M�,O&oî'!:/|>P� (58 <V35&'���"��>N�N�I* &',x>P8#84åP>P8:$�(5��&P*;���V>N��;7&'��8#<7�%4�(�M�,O(5�"��$�,O(�* &',O35(5��354�>N�FèN(Jä

��,�
 � :�� � 4�: �D4 ���&� ���: � ;'5�4�=?8 /10�;�4�:<;7� � 	�=?>�� � >9=6;�7�� : � �<8 =?79:
���V�°>JÞ�8#( /�>N��;Q69!�èN��älê�>?��; ç �%4�(�!:�Tà $�()��35(�&P*K�%4�(�;�&Aâ����"�%,O()>N/ (Zî'� ()�N�B! �x;�()M�!#35�"(5; $ �,ð=$�>N, (�35<'8#!:��;�(),
>P��ò5(),O&|!:��35!#;�()��35(Jß ��� � æ ìTì�%Zä«��4�(5�"(�,O(5��$�8 � ���%4�&oâÀ�%4�>P�x!:�7&�,O;�(),x�"&0&lÞ��%>2! �7, (5�%$�8#�"�E!:��;�()M ()��;�()�N��&P*
�%4�(�&'$�� 8 (5��ß'��4�(�(Zî'�"()�?�x&P*«�%4�(�3)>28 3)$�8:>P� ! &��7;�&'/|>2! �V;�&oâE��� �%,O()>N/ &P*«�%4�(�35<�8#! ��;�(),�/0$��"�.Þ�(�>P��8 >?,uèN(�>P���� � 4Tì�äx�¼*G$�, �%4�(),x!:��3),O()>P�"(0�"& ���?� /TêDK54�;�!#; ��&?�AM�,O&�;¨$�35(|>N�?<Q�"!�è'��!Öó¨3)>N�?��(vãK(535�"�Mä��G�E�%4�&�$�8 ;HÞ (
�"�%, (5�"�"(5;��%4�>P��âE4�()��!:��3),O()>P� ! �Fè��%4�(03)>P8#3)$�8:>P�"!#&'�;�&'/|>2! �+*�,O&'/�ßÉ* &',�(Zî=>?/|M�8#(Jß%���7� æ 6�K * �"& ö ì�ß��%4�(

ö ì



� � � � � � � �
�
! � !

�
� � � � � � � $ � !

� �
� $ � !

�
� � !

�
� � �

ç ä5/ ä æ / æ æ ä5/Tì * æ ä 6lê ö ä çJöJç ä æ êJì äëìJì ö ê æ ä æ 4 * ä çJö ì æ äëì�/�/ ö äëì æ
æNæ ä æ ä æ /Jì æ ä 6 æ ê æ ä 6�4 * ä ç ì�/ ä æ 6�/ äëìJì�4Jê æ ä æ 4 ç ä çJö 4 æ äëì öTç ö äëì æ
æMæ ä54 ä æ /Jì æ ä 6 æ 4 æ ä 6�4Jê äëê *�* ä æ 6lê äëìJì�4 ç æ ä æ 4 æ ä çJö / æ äëì ö æ ö äëìTê

�°>JÞ�8#(966C 	£ãK(535��&P*�$�M��"�%,O()>N/ (Zî'�"()�?�x* &',G���B� æ ìJì�ß#���G� æ 66K * ß �C� ç K æ ��ß �;��ìDK ç >?��;�C�>ì � ä

0 5 10 15

0.0

0.2

0.4

0.6

0.8

1.0

0.0

0.2

0.4

0.6

0.8

1.0

flow

body

X

X

Cp

Cp

U

U

69!�è'$�,O(�/DCK��()>N�VM�,O(5�"��$�,O(�35&�(��Q35!#()�N�E>?��;¯åN(58#&'35!#�O<Q>P8#&'�Fè0�%4�(�35()�N�"(), 8 !:��(�* &',�åP>N,O!#&'$��x8#&'3)>2�"!#&'�|&2*v!:��8#(5�
Þ�&�$���;¨>N,O< ����* &',��9�
	 � æ ß��-��ì��Zß���� � æ ìTì�ß#���G� æ 6�K * ß �-� ç K æ ��ä

ö�æ



0 10 20 30 40 50

-0.8

-0.6

-0.4

-0.2

0.0

flow X

X

Cp

β=7%
Re=100
Xu=11

69!�è'$�,O(<êDC��I! / (�>�åN(),">oè?(5;×M�,O(5� �%$�,O(�35&�(��Q35!#()�N��>P8#&'�Fèw�%4�(�35()�N� (),O8#! ��(

�uâx&<è',O!#;���>N,O(�!#;�()�N� ! 3)>28�*G, &'/ æ 6�K * $���! � �-;�&oâE��� �%,O()>N/ &P*K�%4�(<Þ &';�<Q>?��;V*G$�,O��4�(),�;�&oâE��� �%,O()>N/�ä �À4�()�
3),O()>P� ! �Fè7��4�(�è�,O!#;Hâ�!#�%4 ���9� ö ì *G,O&�/ �%4�(�è',O!#;gâ�!#�%4 ����� æ 6�K * ßÉ35(58#8#��â�! ��4²>V35&����"�%>N�?� � � � ìDK ç
$ ;�&oâE���"��,O()>N/ � � � ìDK ç %�>2;�;�(5;4ä²��4�(7/0&N� ��!:/|M�&�,O�%>N�?��354�>N�FèN(5�0!:�båy>P8:$�(5�0&P*A�°>JÞ�8#()/²>?,O(|!:���%4�(
8#! * �|35&�(��Q35!#()�?�Mß98#()�FèN�%4&P*�(5;�;�<ã>?��;ãM�,O(5� �%$�,O(�Þ�>P�"(V35&'(��Q35!#()�?�Mß�âE4�(), (Q�%4�(V354�>N�FèN(5��>?,O( / 6 ��ß æ 4��
>N��;K4�� ß�,O(5�%M (535�"!�åN(58#<Jß.âE4�()�����V!:��3),O()>2�"(5�0*�,O&'/ æ ì�ä ö �"& 4JìÏä 6�äi��4�(D/|>oïO&',O!#�O<�&P*E�%4�!#�V;�!ëãK(),O()��35(5�
&�353)$�,.Þ�(5�uâx(5()� ���G� æ ìDK ö >?��; ���G� æ 6�K * âE4�(),O(��%4�(�35&�,",O(5�%M &'��;�!:�FèQ354�>N�FèN(5��>N,O( æ ì���ß�/ �m>?��; æ �
,O(5�%M (535�"!�åN(58#<Jä
�T� 3),"$��"!:�N<&P*��%4�(Q;�&oâE��� �%,O()>N/ ()��;���!:��69!�èN�Mä�ê�>N��; ç èN!�åN(5�¯Þ (5�"�"(),0$���;�(),O�"�%>?��;�! �Fè
&P*��%4�(5�"(7,O(5�%$�8#�"��äD�{354�>N�FèN(V! �0�"(5()��>P���%4�(Q()��;�&P*�()>P354
3)$�,såN(Jß	âE4�!#3£4�!#�03)>N$��"(5;;ÞN<�%4�(Q!:�Tà $�()��35(
&P*E��4�(7&'$��"8#(5�¯Þ�&'$���;¨>N, <i35&'��;�!#�"!#&'�5ä�À4�()�����w!#�Q��&N�0�%$��Q35!#()�?�"8#<`8 >?,uèN(JßB�%4�(·è?8 &FÞ�>P8dà¨&AâTM�>P� �"(),"�
!#��>�ãK(535�"(5;��%4�$���3)>N$��"!:�FèD354�>N�FèN(5��!:�HÞ &N�%4
M�,O(5� �%$�,O(|>N��;gåN(58#&'35!#�O<
>N,O&'$���;��%4�(yÞ�&�;�<Jä�������4�(�&?�%4�(),
4�>N��;4ß�! * � � !#���%$��Q35!#()�?�"8#<²8:>N,sèN(0�%4�(�$�M��"��,O()>N/Ã! �Tà $�()��35(w*�,O&'/Ã�%4�(�&'$�� 8 (5��!#��(vãK(535�"!�åN(58#<D;¨>?/|M�()��(5;
&'$��Mä9�Í�7�%4�(�M�,O(5� ()�N��� �%$�;�<Jß��%4�(�35&'/|/0&'��8#<7$��"(5;1Þ &'$���;¨>N,O<V35&'��;�!#�"!#&'��&P*=ò5(), &|�"�%,O()>?/<â�! � (}è',">P;�!#()�?�"�
!#��$��"(5;4ä|����4�(),<Þ�&�$���;¨>N,O<D35&���;�! � ! &�����â�4�! 354
>P8#8#&oâe* &',�>V�%/0&�&N�%4�(),�;�!#�"354�>N,uè?(�&2*-�%4�(¯å?&',O�"(Zî7�"��,O(5(5�
â�!#8#8£Þ (��"(5� �"(5;7!:�7�%4�(�*�$��%$�,O(Jä

��, � � :�� � 4�: �D4 ��� 	 � >.7�� � >�� ���?=�� 4
��4�(�!:�Tà $�()��35(0&P*«�"&?8 !#;gÞ�8 &�35@)>oèN(}â�>P�x!:�TåN(5�"�"!�è'>P� (5;V* &',B�%4�(��,ð=$�>N, (E35<�8#! ��;�(),�>2�#ò5(), &|!:��35! ;�()��35( $ ��� �
æ ìJì�%Zä«��4�(.Þ�8#&�3£@Î>oèN(EM�>N, >N/0(5�"(),Õâ�>P�=åP>N,O!#(5;·Þ?<�354�>N�FèN!:�Fè���4�(-(Zð�$�>P8�(Zî'� ()�N�9&P*��%4�(x3)>P8#3)$�8:>P�"!#&'�0;�&'/w>P!:�
>JÞ &Aå?(I>?��; Þ (58#&Aâ`��4�(-35<�8#!:��;�(),Zä-�Í���%4�(�M�,O(5�"()�?��â-&�,"@��%4�(�$�M�M�(),B>N��;08 &oâx(),�Þ�&�$���;¨>N,O!#(5�->N, (-��,O()>P�"(5;0>P�
*�,O!#35�"!#&'�?1 *G, (5(�â�>P8#8#�MßÉ!Rä (��"<�/|/0(5��,O<¨Þ�&'$���;¨>?,O!#(5�MäE��4�(�!:�Tà $�()��35(|&P*#Þ�8#&'35@)>]èN(0! ��M�,O(5�"()�?�"(5;�!:�D�°>JÞ�8#(5�<ê
>N��; ç >N��;�69!�è�ä æ ä���4�( F�C������{�"354�()/0(|!#��$��lÞ &'$���;�(5;`>N��;�3)>N�gèN!�åN(|$���M�4?<'�"!#3)>P8B&N�"35!#8#8:>P�"!#&'���|>N��;

öJö



0 10 20 30 40 50

0.0

0.2

0.4

0.6

0.8

1.0

Re=100
Xu=11
β=7%

U

X

69!�è'$�,O( ç C��x!:/0(�>�åN(),">oè?(5;�åN(58#&'35!#�O<D>P8#&'�Fè|�%4�(�35()�?�"(),O8#!:��(

��� ��� ��� ����� � !
�
� ��� � � � � $ ��!

� �
� $ ��! � ��! � �	�

æ ì�ä ö ä æ /Jì æ äH/Jì�4 æ ä 6�/"6 ä ç ì�4 äëì æJö äëìTì�/ * æ ä æ / æ ä ç 4�/ æ äëì öJç æ ä * ì
æ 6�ä * ä æ /Jì æ ä 6 æ ê æ ä 6�4 * ä ç ì�/ ä æ 6�/ äëìTì�4Jê æ ä æ 4 ç ä çJö 4 æ äëì öJç ö äëì æ
ö ì�äëì ä æ 6 æ æ ä 6 çJæ æ ä 6�4�4 ä ç ìJê ä æ 4�/ äëìTì öJö æ ä æMöTç ä ç�æ 6 æ äëì öJç ö ä ö ì
4Jì�ä 6 ä æ 6 * æ ä 6 æ 4 æ ä 6�4Jê ä ç ìJê ä æMö�* äëìTì öJö æ ä æMö�* ä ç�æ / æ äëì öJç ö ä æMæ
/Jê�ä54 ä æ 6 * æ ä 6 æ 4 æ ä 6�4Jê ä ç ìJê ä æMö�* äëìTì öJö æ ä æMö�* ä ç�æ / æ äëì öJç ö ä æMæ

�«>JÞ�8#(�/DC�		ãK(535�x&P*9;�&oâE���"�%,O()>?/�(Zî��"()�?�x* &',��9�
	 � æ ß��-��ì � ß ��� � æ ìTì�ß �;� ìDK ç ß �-� ç K æ � ä

� ��� ��� ��� � � !
�
� � ��� � � � $ � !

� �
� $ � ! � � ! � � �

ç ä æ ä æ 6 ö æ ä 6lêJê æ ä 6 ö / ä ç�æ+* ä æ�öJç äëìTì ö 4 æ ä æ ìJê äëê *Jç æ äëì ö ê ö ä54"6
/�äëì ä æ 4 * æ ä 6 ö 4 æ ä54 æTö ä çJö�* ä æ 4Jì äëìTì ö / æ äëì"6 ö äëê 6�6 æ äëì öJæ ö ä54Jì
4�ä ç ä æ 4Jê æ ä 6lì æ æ ä54JêTì ä ç 4 ö ä æ�ö�* äëìTì ö�* æ äëìJìJê äëê æ 4 æ äëì�4�4 ö ä54 ö
ö äëì ä æ 4�/ æ äH4 * ì æ ä54"6 æ ä ç 6 ö ä æ�öJö äëìTì"6�6 ì�ä *Jç�æ ä5/ æ / æ äëì"6�/ ö ä54Jì

�°>JÞ�8#(·êDCE	£ãK(535��&P*wÞ�8#&�3£@Î>oèN(0* &',��9�
	;� æ ß �.�¾ì � ß ����� æ ìJì�ß
���7� öJö KÖê�/�ß
����� æ�æ K54�ß � � ìDK ç
$ËåP>N�7��(5(),��"3£4�()/ (+%Zä

ö 4



0 10 20 30 40 50 60 700.120

0.130

0.140

0.150

H

St

VAN-LEER SCHEME

QUICK SCHEME

69!�è'$�,O( æ C|��4�(V(vãK(535��&2*7Þ�8#&�3£@Î>oèN( $ � �������C%�&��i��%, &'$�4�>P8-��$�/�Þ�(),�* &',9���)� æ ìJì�ß ��� � öJö Këê�/Ïß���9� æ�æ K54�ß �;��ìDK ç ä

� ��� ��� ����� � !
�
� � � � ��� � $ � !

� �
� $ � ! � � ! � � �

ç ä æ ä æ 6 * æ ä 6 æ�æ æ ä 6�4�/ ä ç ìJê ä æ�ö�* äëìTì ö 6 æ ä æMöJæ ä ç æ 6 æ äëì öJç ö ä æ+*
/�äëì ä æ 6�/ æ ä 6�6�6 æ ä54 *Tæ ä çJö ê ä æ 4Jì äëìTì æ+* æ äëìJê�4 äëê�/ * æ äëì"6lì ö ä öJö
6�äëì ä æ 6�6 æ ä 6�4"6 æ ä54 æTæ ä ç 6lì ä æ 4�4 äëìTì ö ê æ äëì�4�/ äëê�4�4 æ äëì�/ æ ö ä ö 4
4�äëì ä æ 6�4 æ ä 6�4 æ æ ä54 æ ê ä ç 6 æ ä æ 6 ö äëìTì ö ì æ äëì ö ì äëê æ+* æ äëìJêJì ö ä ö 4
ö ä5/ ä æ 6 ö æ ä 6�4 ö æ ä54 æ ê ä ç /�/ ä æ 6 ç äëìTì æ 6 æ äëì æ / äëê æ 6 æ äëìJê�/ ö ä ö 4

�«>TÞ�8 ( ç C9		ãK(535��&P*?Þ�8#&'35@)>]èN(�* &', �9�
	 � æ ßD�C�>ì � ß ���B� æ ìJì�ß � ��ìDK ç

ö 6



198 199 200 201 202 203 204 205

-0.10

-0.05

0.00

0.05

0.10

(2D) || Print ||  3 May 1996 || clRe75a0.dat || 

CL

t

T

b

c

d

e
0

t’

a

TC

t

t’

L

0
a

b

c

e

d

69!�è'$�,O( * C���&�3)>P�"!#&'��&P*��"(Zð�$�()��35(V�"�%,O()>N/ 8 !:��(5��! �69!�èN�Mä æNæ � & æ 47>�%���� � ç /D>N��; ö ìJì�ß �K� ì � õ�Þ�%
��� � ö ìJì�ßD� � 4Jì � ß��9�
	 � ö

�%4�!#�Q>P35��$�>P8#8 <�&�353)$�,",O(5;bâE4�()���%4�(�Þ�8 &�35@)>oèN(�â�>P�0;�(53),O()>2�"(5;`�"& ö M (),O35()�N��ä�6¨&',��%4�!#�|,O()>P�"&��
!#�¯â�>P�
;�(535!#;�(5;J�"&
$��"(V�%4�(D/0&�,O(Q� �%>JÞ�8#(Jß?Þ�&�$���;�(5; åy>?�i��(5(), �"3£4�()/ (7! ��� &'/0(7>P;�;�!#�"!#&'��>P8�3)>P8#3)$�8:>P�"!#&'���V>P�
8#&oâ Þ�8#&�3£@Î>oèN(5�Mä��B<735&'/|M�>N, ! �Fè7�°>JÞ�8#(5�<êQ>N��; ç * &', ����� æ ìJì�ß �%4�(�;�!ÖãK(),O()��35(5�}âE4�()��$��"!:�Fè7�%4�(��¬âx&
�"354�()/0(5��>?,O(0�"(5()�5ä L $�(|� &78 (5� ��>P353)$�,">235<JßK�%4�(|F�>?�?1Ç��(5(),��"3£4�()/ (QM�,O(5;�!#35�"(5;�8 &oâx(),�åy>28 $�(5�0�%4�>?���%4�(
F�C������ �"354�()/0(JäB�E��3)>N��Þ�(0�"(5()�×*G, &'/{�«>JÞ�8#(5�<ê|>?��; ç ß���4�(�,O(5�%$�8#�"��3£4�>N�Fè?(�(ZåN()� âE4�()�D$��"!:�FèV�%$�354
�%/|>28 8�Þ�8#&'35@)>oè?(D>P� ö M�(), 35()�N�Mä �À4�>P��!#�|>¨Þ�!#�0�%$�,"M�, ! � ! �Fè! �0�%4�>2�<âE4�()��%4�(�Þ�8 &�35@)>oèN(7!#�0;�(53),O()>P� (5;
*�,O&'/ 4�ä ç M�(), 35()�N�V�"& ö M�(), 35()�N�MßB�%4�(78#! * �V35&�(��Q35!#()�N�"�V354�>N�FèN(735&'���"!#;�(),">TÞ�8 <Jä ��4�!#�7/|>Î<�Þ�(�;¨$�(7�"&
��$�/0(),O!#3)>P89M�,O&lÞ�8#()/0�}âE4�!#354²>?,O(�/0&�,O(�(vãK(535�"!�åN(0! � F�CE�Í��� �"354�()/0(0�%4�>N��åP>N�D�v(5(),��"3£4�()/ (Jä�����69!�è�ä
æ ß9��4�(¨Þ�8 &�35@)>oèN(�(vãK(535�"�|&'����%,O&'$�4�>28I��$�/�Þ�(),V>N,O(V;�()M�!#35�"(5;4äJ���03)>N�;Þ�(��"(5()�5ß�ÞN<�;�(53),O()>P�"!:�Fè��%4�(
Þ�8#&'35@)>]èN( $ !:��3),O()>P�"!:�Fè²4�(5!�è'4?��&P*�;�&'/w>P!:��%��%4�(|��%, &'$�4�>P8«��$�/�Þ�(),�;�(53),O()>P� (5��>N��;gâ-(�3)>N�7(Zî�M�(535����4�>P�
�%4�!#��,O()>P354�(5��>P�"<�/|M��"&N�"!#3)>P8#8#<²>V35&����"�%>N�?�.åy>28 $�( * &',�Þ�&?�%47�"354�()/0(5�}âE4�()���%4�(�Þ�8#&'35@)>oè?(Q,O()>P354�(5�jò5(), &�ä
��� / ()�N�"!#&'��(5;4ßB�%4�(V;�!Öãv(), ()��35(¨Þ�(5�uâx(5()���%4�(×, (5�%$�8#�"�0* &',��%4�(V�uâx&D�"354�()/0(5�|!#�|M�,O&lÞ�>JÞ�8#<�;¨$�(7�"&��%4�(
F�C������ �"3£4�()/ (�Þ�(5!:�FèD/0&�,O(A>2353)$�,">P�"(��%4�()�+�%4�(}åy>?�D��(5(),��"354�()/0(Jä'�x$�����4�(��¬âx&0�"354�()/0(5���%4�&oâÀ�%4�(
�%>N/ (<Þ�()4�>�å'!#&',I* &',B�%4�(<Þ�8#&'35@)>oè?(�(vãK(535�Mä

��, � � > ��� ���3:3=?8 7 ���
����� �%>N�?�%>N��(5&'$���� �%,O()>N/08#!:��(5�Mß�;¨$�, ! �Fè74�>P8 *->|M (),O!#&';�&P*£å?&',O�"(Zî|��4�(5;�;�! �Fè7!:�+�%4�(�*G$�8#8#<7;�(ZåN(58#&'M (5;²� �%>P�"(Jß
* &',���4�(��,ð=$�>N, (�35<�8 !:��;�(),�>P�jò5(), &7! ��35!#;�()��35(7>N��;�* &�,B���7� ç /Q>?��; ����� ö ìJì|>?,O(0�%4�&oâE�7!:��69!�èN�Mä æNæ
>N��; æMö ä�69!�è�ä æ 4w�%4�&oâ��E>w�"!:/0!#8:>N,��"(Zð�$�()��35(0&P*�à¨&oâ M�>2�"�"(),"����* &�,?���9� ö ìTì $ �� 4Jì � %Zä�6¨&',�� �2ì �
�%4�(�à¨&oâ ! �0�"<�/|/0(5��,O!#3×>N��;�%4'$���âx(|&'��8#<iM�,O(5�"()�?�0�%4�(�à¨&oâ�;¨$�, ! �Fè
4�>P8 *A>�M�(),O!#&�;4ß9�"(5(V69!�èN�Mä * ß æNæ
>N��; æMö ä0��4�(0�"�%, ()>N/08#!:��(5��!:��69!�èN�Mä æNæ 1 æ 4V>N,O(|M�,O(5� ()�N�"(5;�>P�E� ! / (|8#&'3)>P� ! &�����35&',", (5�%M�&'��;�!:�Fè��"&7�%4�(
8#! * ��35&'(��V35! ()�?�MßÉ�"(5(�69!�è�ä * ä
���V��4�(.à¨&oâÀ>N,O&'$���;7>0,O(535�%>N�Fè�$�8 >?,x35<'8#!:��;�(),ZßÉ�%4�(��%4�>N,"Mw35&',"��(),O��>N, (A��>P��$�,">P8KM�&N!:�?�"�x&P*«�"()M�>?,">P�"!#&'�5ä��G�
â�>P�x* &'$���;�éH/ * í �%4�>2���%4�(�� ()M�>N,">P�"!#&'��M�&N!:�?�"��* &',��%4�(��ð=$�>?,O(�35<'8#!:��;�(),�>2�jò5(),O&V>N�FèN8#(0&P* !:��35!#;�()��35(7>N,O(
8#&'3)>2�"(5;
>P���%4�(|,O()>N,I35&',"��(),O��* &�,E�x(5<���&N8#;�����$�/�Þ�(),�8#(5�"���%4�()� æMö / $ �"(5(�69!�è�ä æMö %Zä?�B<7!:��3),O()>P� ! �Fè��%4�(
�x(5<���&N8#;����'$�/�Þ (),Zß¨��4�(��"()M�>N, >P�"!#&'�7M�&?! �?�"��/0&oåN(�>P8#&'�FèV�%4�(��"!#;�(0�%$�,Í*�>P35(5��*G,O&�/T,O()>N,x35&�,"��(),x�"&oâ�>N,O;��
�%4�(�*G, &'�N��>P8¨35&', ��(),O�Mß��"(5(�69!¦è-ä æ?æ ä°���->0�x(5<���&N8#;��E��$�/�Þ (),x&P*«>JÞ &'$�� æMö /�ß�>���/|>P8#84Þ�>P3£@21Rà¨&oâÀ,O(ZèN!#&'�w! �
&lÞ��"(),såN(5;|>P�9�%4�(��"&�M�>?��; Þ &N�"�"&�/¼&P* �%4�(.Þ &';�<|>N��;|��4�! ��, (ZèN!#&'�0!#��8:>N,uè?(),9>P��4�!�è'4�(),��x(5<���&N8#;����'$�/�Þ (),Zä
������4�&Aâ���!:�
69!�è�ä * >�ß°�%4�(V3)>P�"(5��!:�69!�èN�Mä æNæ >?��; æMö â�4�! 354`>N,O(V/|>N,"@P(5; � ß��|>N��;.�Jß9,O(5��M�(535�"!�åN(58#<Jß

ö /



35&',", (5�%M�&'��;���� &·ò5(),O& $ ! ��3), ()>P�"!:�Fè�%ZßK/|>]î'!:/0$�/ >N��;¨ò5(), & $ ;�(53),O()>P�"!:�Fè�%�8#! * ��$ � � ��� �2ì � ìDK ö / � ìDKH/ %�ä�6É&',
�%4�(03)>P�"(0!:�69!¦è-ä æ 4V��4�( M &N!:�N� ��>P��ò5(),O& $ ;�(53),O()>2�"!:�Fè�%Zß«/ ! ��!:/0$�/�ßÕò5(),O& $ !:��3),O()>2�"!:�Fè�%�>N��;i/|>]î'!:/0$�/
8#! * �x>N,O(�/|>N,"@2(5; � ß��oß �x>N��;0�Tß',O(5�%M (535�"!�åN(58#<Jß��"(5(�69!�è�ä * Þ5ä°69!:��>P8#8#<Jß'!:�069!�èN��ä æNæ 1 æ 4��%4�(x3)>P�"(5�x/|>N,"@P(5;0�
�%4�&oâ��B�%4�(��"!:/0(�>�åN(),">oèN(x�"��,O()>N/08#!:��(5�x! �w&'��(�M�(),O!#&�; $��B%°&P*4åN&�,O�"(Zî0�%4�(5;�;�!:�Fè�ä9��� � � ���K��ì $ ��� � ç /�ß
� � ç K5/�%x�%4�(),O(�!#��>|358#&�3£@Tâ�!#�"(�åN&',O� (ZîQ!:�7;�(Zå?(58 &�M�/0()�N��>P���%4�(�$�M�M�(),}Þ�>2�"(�35&', ��(),Zß�Þ�(5!:�FèV* (5;1Þ?<7�%4�(
�"()M�>N, >P�"!#&'�`>P�0�%4�>P��åN(), <
35&',"��(),Zä�E�w! �/è',O&oâ��Mß	â�!#�%4�!:��3),O()>P� ! �Fè��"�%, ()�FèN�%4bÞ�$��·Þ�(5!:�Fè`,">P�%4�(),áó�î�(5;
!:�`M�&N� ! � ! &��5ß��%4�(7>P�"��>P3£4�/ ()�N�0M�&N!:�?�|&'��%4�(×, ()>N,��"!#;�(7! �¯Þ (5! �Fè`M�$��%4�(5;`;�&oâE�Tâ�>N,O;��Mß°�"(5(V69!�è�ä æNæ >��
3Jä0�����%4�(|>P�"��>P3£4�/ ()�N��M�&N!:�?��,O()>23£4�(5���%4�(|8#&oâ-(),}Þ�>2�"(035&',"��(),Zß.! � Þ�(5�uâx(5()��69!�è�ä æNæ 3Q>?��;²;4ß.�%4�(|8#! * �
>P8:,O()>P;�<74�>P��M�>P�"� (5;7! � �I/w>oî'!:/0$�/{8#(ZåN(58K>N��;D>0��(ZâÏ>N�?�"! 1�358#&'35@Tâ�!#�"(<åN&�,O�"(Zî0!#�E>JÞ�&�$��-� & Þ (�* &�,"/0(5;7>P�
�%4�>P�7åN(),O<735&',"��(),�ß�âE4�!#354��%4�(),O()>Î* �"(),B* (5(5;���!#�"�E35!:,O3)$�8:>P� ! &��5äE�����%4�!#����(Zâ+åN&�,O�"(Zîyè',O&oâ��Mß�� (5(�69!�è�ä æNæ ;
>N��;�(Jß��%4�(�&N8#;²358#&�3£@Tâ�!#�"(¯å?&',O�"(Zî7!#�<Þ�(5!:�Fè�M�$��%4�(5;i>�â�>)<7>N��;�!#��(ZåN()�?�%$�>P8#8#<D�%4�(5;
!:�?�"&V�%4�(�âI>?@P(JäE�Í�
èN()��(),">289�"(),"/0�Mß���4�(���>N/0(0�%,O()��;
&�353)$�,O�0>P� ��� � ö ìJì $�� � êDK æ %�Þ�$����%4�(|/|>2! � ;�!ëãK(),O()��35(yÞ�(5�uâx(5()�
�%4�(5�"(��uâ-&w�"!:/0(��"(Zð�$�()��35(5��!#��;¨$�(0�"&|�%4�(�*G>P35���%4�>P�I* &', ����� ö ìJì�ß�� ()M�>N,">P�"!#&'�V&�353)$�,O��>P���%4�(�*�,O&'�?�%>P8
35&',"��(), �<âE4�!#354�3)>N$��"(5�|,O(ZåN(),O� (�à¨&oâm>P���%4�(Q� &'M
>N��;;Þ�&N� �"&'/ &2*I��4�(·Þ�&�;�<Jä²�Í��69!�è�ä æ 4+�"�%,O()>?/08#! ��(5�
>N,O&�$���; >V,O(535�%>?�Fè'$�8:>N,�35<'8#!:��;�(),}â�! ��4D� ! ;�(V,">P�"!#& �9�
	 � ö >N��;I��;4Jì � >?,O(0�%4�&oâE�V* &',�>Q�x(5<���&N8#;��
��$�/�Þ (),�&P* ö ìJìÏß«!:��&'��(7M�(), ! &�;`&P*E��4�(5;�;�! �Fè-äi����%4�(/ó ,O�"��ó�è'$�,O(Jß"âE4�!#3£4�35&', ,O(5�%M�&���;���� &¨ò5(),O&�8#! * �Mß
�uâx&�å?&',O�"!#35(5��3)>N�¨Þ (��"(5()� âE4�!#3£4�>N,O(�* &',"/ (5;4ß¨>P���%4�(�â�!:��;�â�>N,O;D8#&oâx(),�35&�,"��(),�>N��;�>P��8#(5(Zâ�>N,O;D8#&oâx(),
35&',"��(),�ß , (5�%M�(535�"!�åN(58#<Jä-�B&N�%4gåN&�,O�"!#35(5��4�>�åN(QM &N�"!#�"!�åN(yåN&',O� ! 35!#�O<K$ >N�?�"! 1�358#&'35@Jâ�! � (+%ZäD���69!�è�ä æ 4JÞ5ß°�%4�(5�"(
�uâx&¯åN&',O� ! 35(5��/0(),uè?(��"&Jè?(5�%4�(),�� &|* &',"/T>yÞ�!�èJèN(),�åN&�,O�"(ZîyâE4�!#3£4�!#���%4�()�+�%4�(5;�!:�D��4�(�â�>N@2(Jß¨>P��! ��� (5()�
!:��69!�è�ä æ 423Jä7������4�(Q�%>?/0(Q� ! / (×>N��&?�%4�(),}åN&�,O�"(Zî�* &�,"/0��>2���%4�(V8#(5(ZâI>?,O;ã$�M�M (),035&',"��(),�âE4�!#354
��4�()�
Þ�(535&�/0(5� Þ�!�èJè?(),�>N��;², &N8#8 ��;�&oâE�w&'�7�%4�(�8#(5(Zâ�>N,O;7��$�,Í*G>235(�>N��;yó ��>P8#8#<D!#����4�(5;D!:�7�%4�(}â�>N@2(Jä
69!�è�ä æ ìV�%4�&oâ����%4�(��"!:/0(V4�! � �"&',O<7&P*x;¨,">oè�ßÉ8#! * ��>N��;
/0&�/0()�N��* &',����9� ö ìTì�ß �7�
	;� ö >N��;I��¾êJì � ä
���-��4�(E�"!:/0(�1Ç/w>N,O354�! �Fè|M�,O&�35(5�"�x!#���"�%>?,O�"(5;4ßN��4�(E�"!:/0(�4�!#�"�"&', <|&P*�* &�,O35(5��>N��;×/ &'/0()�?�-M�>P�"�x>��%,">N���"!#()�?�
�"�%>?,O�O1Ç$�M0M�,O&�35(5�"���"&���4�(�*�$�8#8#<QM�(),O!#&�;�!#3��"�%>oèN(Jä.6¨&',°(Zî�>N/|M�8#(Jß��%4�!#����,">N���"!#�"!#&'�|M�>?,O�°* &�,°69!¦è-ä æ ì�!#�->JÞ &'$��
ö ì|$���!#�"��&2* �"!:/0(Jä���4�! ���%,">?���"!#�"!#&'�DM�>N, �E;�()M ()��;���&'�7�%4�(0�x(5<���&N8#;����'$�/�Þ�(),�ß¨�%4�(��"!#;�(�,">2�"!#&×>N��;��%4�(
>N�FèN8#(|&2*�! ��35!#;�()��35(Jä)�B<D!:��3),O()>P� ! �Fè��%4�(|�x(5<���&N8#;�� ��$�/�Þ�(),Zß���4�( >?�FèN8#(|&P*-!:��35!#;�()��35(D>N��;�;�(53),O()>P� ! �Fè
�%4�(��"!#;�(0,">P�"!#&�ß?�%4�(��%,">N��� ! � ! &��V�"!:/0(��%4�>N,"M�8#<7;�(53),O()>2�"(5�E>P�x�%4�(�!:���"�%>TÞ�! 8#!#�"!#(5��&P*9�%4�(�à¨&oâ ! ��3), ()>P�"(Jä96É&',
(Zî�>N/|M�8#(Jß#Þ?<
!:��3),O()>P� ! �Fè�%4�(×�I(5<=��&N8#;��7�'$�/�Þ (),�*�,O&'/ æ ìTì7�"& ���)� ö ìJì$ �9�
	�� æ ß3� � ì � %��%4�(
�%,">?���"!#�"!#&'�V�"!:/0(�!#�A, (5;¨$�35(5;1Þ?<×>JÞ &'$��B/Jì0M (),O35()�N��ä �B<Q!:��3),O()>P� ! �Fè7��4�(�>N�FèN8#(�&P*9! ��35!#;�()��35(�*�,O&'/ ì � �"&
6�/ � $ ���B� ö ìJì�ß �9�
	 � 6#%���4�(��%,">N���"!#�"!#&'�w�"!:/0(�!#��,O(5;¨$�35(5;¨ÞN< æ /0M�(), 35()�N�E>?��;D>P���C� * ì � �%4�!#��� ! / (
!#�A4�>28 *9&P*9�%4�>P�E>2���-��ì � ä

��,�� � :�� � 4�: �D4 ��� 	 7 �34
	 =6;�7��
���69!�è�ä æ 6¨åy>28 $�(5�w&P*����}ß�� �A>?��; � � ��H J A�M�,O&TïÇ(535�"(5;�"!#;�(D,">P�"!#& E ����>P� ��� � æ ìJì �vö ìJì-$RÞ�8#&'35@)>oè?(
� � �#��� � / �0%�>N, (Q�%4�&oâE� �"&JèN(5�%4�(),�â�!#�%4(Zî�M�(),O!:/0()�?�%>P8�,O(5�%$�8#�"�|>P��èN!�åN()�bÞ?<i��@)>]ïÇ!:/|>bé 6lìFß 6 ö í¬ä
�x&'��� ! ;�(), ! �Fè0�%4�(�(Zî�M�(),O!:/0()�?�%>P8�$���35(),O�%>P!:�?�"!#(5�Mß��%4�(AM &N�"�"!�Þ�8#(�(vãK(535�"�9&P*K()��;V35&'��;�!#�"!#&'����>N��;Q��4�(�(vãK(535�"�
;¨$�(7�"&
��$�/0(),O!#3)>P8x*�>P35�"&', �Mß9�%4�(D>oè�,O(5()/0()�?��� (5()/0�0�%>P�"!#�O*�>P35�"&', <Jäi���?�"(),O(5� �"!:�FèN8#<Jßx�%4�(),O(yâI>2� ��&! ��;�! 1
3)>P�"!#&'� &P*E>78#&'3)>28I/w>oî'!:/0$�/ !:��%4�(V;¨,">oè735&�(��Q35!#()�N�Q>2���"&'/0(|!:�?�"(),"/0(5;�!:>P� (Q3),O!#�"!#3)>P8x�"!#;�(7,">P�"!#&�ä7�Í�
�%$�,Þ�$�8#()�?��à¨&oâ<ß��%$�3547>�/w>oî'!:/0$�/{&�353)$�,O�E>P��>N, &'$���; E ���9�>ìDKëê�ß��"(5(�(Jäôè�ä.éH4�4Fß�6-ß 4�/Zíuä�:B,O&lÞ�>JÞ�8#<Jß���4�! �
M�4�()��&'/0()��&��|!#�-, (58 >2�"(5;|�"&�>N� ! �?�"(),">235�"!#&'�¯Þ�(5�uâx(5()�0�%4�(��"()M�>N,">P� (5;|�%4�()>N,°8:>Î<N(),O�x>N��;|�%4�(�;�&oâE��� �%,O()>N/
M�>N,O�w&P*A��4�(¨Þ�&�;�<Jß��"(5(�(Jäôè�ä�é 6#4lß 4 * í¬äJ��8#�%4�&'$Fè'4 ��&N�0*�$�8#8 < !:�JåN(5� �"!�è'>P�"(5;J>P�VM�,O(5�"()�?�Mßx�%4�!#�Q�O<�M�(7&P*
�%4�()>N,¥8:>)<?(), �P(5;�èN(x!:�N� (),">P35�"!#&'�0;�&�(5����&N�9�"(5()/ �"&�&'353)$�,¥!:�|8:>N/0!:��>N,"åN&',O� (Zî��%4�(5;�;�!:�Fè�à¨&oâ<ä9��4�(.åN&', �"(Zî
�%4�(5;�;�!:�Fè7�"�%, ()�FèN�%4w�%4�&oâ��E>�;¨,">P�"� ! 3�;�(53),O()>P�"(}â�! ��47!:��3),O()>P�"!:�Fè E����-ä96É&',B! ��� �%>N��35(Jß�>P�?���B� æ ìJì�ß��%4�(
�x�
78#! * �E35&�(��Q35!#()�N��>P��E����9� ö !#��>JÞ�&�$��B40�"!:/0(5��8#&oâx(),x�%4�>N�7>2� E����7� æ ä
��4�(���%,O&�$�4�>P8'��$�/�Þ (),.* &�, ���?� æ ìJì�;�(53),O()>P�"(5�°�%/0&�&N�%4�8#<�Þ?<��"!#;�(�,">P�"!#&}Þ�$��°* &�, ���B� ö ìJìx!#�9!:��3),O()>P�"(5�
,">P��4�(),->TÞ�,"$�M��"8#<×>2�I>?,O&'$���;E����9� ö ä°����E������ ö * &',G��� � ö ìJì��%4�(7à¨&oâÏ,O()>P� �%>P354�(5��&'�V�%4�(�8#&'�Fè?(5�"�
�"!#;�(¯âE4�!#354���&N�E!#���%4�(�3)>P� ( >2� E ���@ ö äA�Í��&N�%4�(),�âx&',O;��Mß * &',B���7� æ ìJì/â�!#�%4�;�!Öãv(), ()�N���"!#;�(Q, >P�"!#&N�Mß

ö ê



10 20 30 40 50

1.6

1.8

2.0

2.2

2.4

0.0

0.1

0.2

0.3

0.4

0.5

0.6Re=200 

B/A=4

α=60

CD

CDf

CDf

t

10 20 30 40 50-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

-0.2

0.0

0.2

0.4

0.6

0.8

C

CC

Lf

LfL

Re=200

B/A=4

α=60

t

10 20 30 40 50

-0.35

-0.30

-0.25

-0.20

-0.15

-0.10

-0.05

0.00

C

CMf

MRe=200

B/A=4

α=60

t

69!�è'$�,O( æ ìDC9�x!:/0(�4�!#�"�"&�,O<Q&2* ;¨,">]è�ß�8 ! * �A>?��;D/0&'/0()�?��35&�(��Q35!#()�N�"��ä

öJç



$ >�%
Re=75

t/T=0

$RÞ�% Re=75

t/T=.125

$ 3+% Re=75

t/T=.25

$ ;�%
Re=75

t/T=.375

$ (+% Re=75

t/T=.5

$ * %
Re=75

69!�è'$�,O( æNæ CV�x!:/0(Q� (Zð=$�()��35(Jß�$ >�%A1 $ (+%Zß°�"(5(V69!¦è-ä * ß9&P*��"�%,O()>?/08#! ��(5� * &',����)� ç /+!:�`4�>P8 *�M (),O!#&';`&P*
åN&', �"(Zî|�%4�(5;�;�!:�Fè�ß $ * %��x!:/0(0>Må?(),">oèN(��"�%,O()>?/08#! ��(5��ä

öJæ



$ >�%

Re=200

t/T=0

$RÞ�%
Re=200

t/T=.125

$ 3+%
Re=200

t/T=.25

$ ;�% Re=200

t/T=.375

$ (+% Re=200

t/T=.5

$ * % Re=200

69!�è'$�,O( æ�ö C��x!:/0(V�"(Zð�$�()��35(JßB$ >�%�1 $ (+%ZßK�"(5(V69!�è�ä * ß.&P*��"�%,O()>N/ 8 !:��(5��* &',9���0� ö ìJìV!:�i4�>28 *�M�(),O!#&�;i&P*
åN&', �"(Zî|�%4�(5;�;�!:�Fè�ß $ * %��x!:/0(0>Må?(),">oèN(��"�%,O()>?/08#! ��(5��ä

ö�*



$ >�%

Re=200  B/A=2   CL=0

$RÞ�%

Re=200   B/A=2  CL=CLmin

$ 3+%

Re=200  B/A=2  CL=0

$ ;�%

Re=200  B/A=2  CL=.66 CLmax

α = 30

$ (+%

Re=200  B/A=2   CL=CLmax

$ * %

Re=200  B/A=2   average

69!�è'$�,O( æ 4 C|�x!:/0(7�"(Zð�$�()��35(Jß9$ � % $ $ �+%Zß¥�"(5(769!�è�ä * ß°&P*E�"�%, ()>N/08#!:��(5�|* &',����)� ö ìJì�ß �9�
	�� ö >N��;
�-� 4Jì � !:�7&'��(�M (),O!#&';�&P*�åN&',O�"(ZîV�%4�(5;�;�!:�Fè�ß�$ * %x�x!:/0(�>�åN(),">]èN(E� �%,O()>N/08#!:��(5�Mä

4Jì



E���� ��� ��� ����� � !
�
� ����� � � � $ � ! � ��! � � �

ì�ä ö / ä æ�æ ì ö äëì * / ö äëì"6 * äÖê ç ì ä54Jì�4 äÖì"6 * æ ä54�4 * æ äÖì�4�/ æ ä öJö
ì�äH/Jì ä æ ê�/ æ ä ç ê ç æ ä çJö 4 äÖê * ê ä öJçJç äÖì öJö ä *�*Jæ æ äÖì�4 ç æ ä 6 ö
ì�ä ç / ä æ /�4 æ ä5/Jê ö æ ä5/ æ2* ä ç�æ 6 ä æ+* ê äÖìJì * ä çJæJö æ äÖì�4�/ æ ä æ 4
æ äÖìJì ä æ 6�/ æ ä 6�6�6 æ ä54 *Tæ ä çJö ê ä æ 4Jì äÖìJì æ+* äÖê ö 4 æ äÖì"6 æ ö ä öJö
ö äÖìJì ä æ 4 ö æ ä54JìJì æ ä öJö ì ä ç 6lì äëì"6�6 äÖìJì"6�4 ä 6lê�4 æ äÖì"6 ö ö ä ç /
ö äH/Jì ä æ�öJæ æ ä öJç�* æ ä æMæ ì ä ç 6�4 äëì�4 æ äÖìJì"6 æ ä 6 æ+* æ äÖì"6 ö ö ä çJç
4�äÖìJì ä æ�ö / æ ä öJç / æ ä æ / ö ä ç 6lê äëìTì"6 æ äÖìJì"6lì äH4 æ�* æ äÖì"6�4 ö ä ç /
6�äÖìJì ä æ�ö�æ æ ä öJæ ê æ ä æNæ ê ä ç 6 æ äëìTì�/�/ äÖìJì�4 æ äH4"6 * æ äÖì"6�4 ö ä çJö

�«>TÞ�8 ( æ C9		ãK(535��&P*�M�,O&TïÇ(535�"(5;7� ! ;�(0,">P�"!#&�E ����* &',?��� � æ ìJì

E ��� � � ��� ��� � � !
�
� � � � ��� � $ � ! � � ! � �	�

ì�ä ö / ä ö ìTì ö ä 6 ö 6 ö ä 6 ö ì ä5/Tê�4 ä5/�/ ö ä æ 6Fê�/ æ ä * 4Jì æ äëì æ�æ ä ç�*
ì�ä5/Jì ä æ+* æ ö äëìTì"6 ö äÖì ö ì ä5/ æJæ äëê æ+* äëì * / æ æ ä 6�/�/ æ äëì æ ê ä æ�æ
ì�ä ç / ä æMç ì æ äëê æMç æ äÖê"6 * äëê�4Jê ä 6 æ ê äëì�4TêJê æ äÖìJìJê æ äëì ö ì æ ä öTç
æ äëìJì ä æ ê�/ æ ä 6 ö 6 æ ä 6lê"6 äëêTê ö ä ö 6lì äëì æ�ö�æ ä ç�* ê æ äëì ö 4 æ ä ç æ
ö äëìJì ä æ ê * æ ä æ�æ 4 æ ä ö 4"6 äëê ç�* ä æ 4�4 äëìJìTêJê ä5/"6#4 æ äëì ö / æ ä ç�*
4�äëìJì ä æ / æ æ äëì æJö æ ä æMö / äëê * ì ä ö ì�4 äëìJì 6 ç ä 6 ö 4 æ äëì ö ê æ ä * ì
6�äëìJì ä æ 6Fê æ äëì æ / æ äÖì"6 * ä ç ìJì ä æNæ ì äëìJì�4 ç ä54�4 æ æ äëì öTæ ö ä5/ ö

�«>TÞ�8 ( * C9		ãK(535��&P*�M�,O&TïÇ(535�"(5;7� ! ;�(0,">P�"!#&�E ����* &',?��� � ö ìJì

�"()M�>N, >P�"!#&'�DM &N!:�N� ��>N,O(�8#&�3)>P�"(5;i>2���%4�(08#(5(ZâI>?,O;�35&',"��(),O�Mß5Þ�$���>P�B���7� ö ìJì�ßÉ�%4�(5<�>N,O(�8#&�3)>P�"(5;
>P���%4�(
â�!:��;�â�>N,O;
35&�,"��(),O�}â�!#�%4HÞ�>23£@ à¨&oâe&'353)$�, ,O!:�Fè²>P���%4�(0�"!#;�(V�%$�,Í*�>P35(Jä|C�M��"&E����)� æ ��4�! ��Þ�>P35@yà¨&oâ
35&oåN(),O���%4�(�âE4�&?8 (w�%$�,Í*�>P35(·Þ�$��<Þ?<D!:��3),O()>P�"!:�Fè��%4�(|� ! ;�(V,">P�"!#&7�%4�(|>P�"��>P3£4�/ ()�N��M�&N!:�?�"��>?M�M�()>N,�>P���%4�(
�"!#;�(V�%$�,Í*�>P35(5��âE4�!#3£43)>N$��"(7>�ï"$�/|M! ��%4�(yåy>P8:$�(V&P*��%4�(7��%,O&'$�4�>P8x�'$�/�Þ (),Zß9>P���"(5()�!:�
69!�è�ä æ 6-äQ�
35&'/|M�!#8:>P�"!#&'��&P*�åy>?,O!#&'$��}ð=$�>?�N�"!#�"!#(5��>P��;�!ÖãK(),O()�?�AM�,O&TïÇ(535� (5;7�"!#;�( , >P�"!#&N�E>N��;�>P�B����� æ ìJì �vö ìJì�3)>N�¨Þ (
* &'$���;D!:�D�°>JÞ�8#(5� æ >?��; * ä

��, � � :�� � 4�: �D4 ����� : � >.4 ��� � : �D7��346: �D4
��������� ö ìJì�ß°>N�(Zî'�"()��� !¦å?(Q!:�TåN(5�"�"!�è'>P� ! &���&P*��%4�(|!:�Tà $�()��35(D&P*��%4�(Q>N�FèN8#(V&P*E!:��35!#;�()��35(7*�,O&'/ ì � �"&
* ì � >N��;J>P��� ! ;�(�,">P�"!#&N� �7�
	 � æ��Pö � 6�â�>P��M (),Í* &�,"/0(5;4äi��4�(D,O(5�%$�8#�"�0* &',����,O&'$�4�>P8���$�/�Þ (),ZßB;¨,">oè�ß
�x�
�;¨,">oè�ß�M�,O(5�"��$�,O(0;¨,">oè�ß�8#! * ��ßKM�,O(5�"�%$�,O(08#! * ��ß«�x�
�8#! * �MßK/0&�/0()�N��ß ,">2�"!#&N��&P*-M�,O(5�"��$�,O(0;¨,">oèV�"&Q;¨, >oè
�"�%>]è'��>P�"!#&'�VM�,O(5�"�%$�, (�35&�(��Q35!#()�N�"��>N��;D��%, &'$�4�>P8«��$�/�Þ�(),�>N, (�M�,O(5�"()�?�"(5;D!:�769!�èN��ä æ /��"& ö ì
��4�(gåy>?,O!:>P�"!#&'� &P*0�%4�(��"!:/0(�1Ç>�åN(),">oè?(5;X;¨, >oèi35&�(��Q35!#()�?�¨â�!#�%4 ��4�( >?�FèN8#(
&P*�!:��35!#;�()��35(`! ���%4�&oâE� !:�
69!�è�ä æ /�ä06É&',��"!#;�(7,">P�"!#&N� æ >N��; ö ßK�%4�(0;¨,">]èD35&�(��Q35!#()�N�04�>P��>7/0!:��!:/0$�/ >P��>N,O&'$���;��K� ê � >?��;i>
�"(535&'��;7/0!:��!:/0$�/m>2�->N,O&�$���;Q>N�FèN8#(5�x&P*K!:��35! ;�()��35( æ 6 � $ �7�
	 � æ %�>N��; ç ì � $ �9�
	 � ö %Zä°��� �7�
	 � 6�ß
4�&oâx(ZåN(),ZßK��4�(Q;¨,">]èD35&�(��Q35!#()�N�|!:��3),O()>2�"(5�|/0&'��&N�"&���! 3)>28 8#<bâ�!#�%4�!:��3),O()>P� ! �Fè�>N�FèN8#(Q&2*E!:��35! ;�()��35(Jä
��4�(
Þ�()4�>�å�!#&',x&P* ���J>P���7�
	 � æ !#��;�!ÖãK(),O()�?�B*G,O&�/e�"!#;�(�,">P� ! & ö >N��;�6-ß=>?��;Q�%4�!#�x!#�jÞ�(53)>?$��"(�&P*K�"<�/|/0(5�%,O<
&P*¨�%4�(x�ð�$�>N,O(x35<�8#! ��;�(),�ä'�B(53)>N$��"(x&P*��%4�!#�°*G>235�MßP�%4�(x�%>N/0(B�%,O()��;C$ØÞ�$��«!:�0�%4�(x&'M�M &N�"!#�"(x;�!:,O(535�"!#&'��%¥&'353)$�,O�
Þ�(5�uâx(5()�&�C�>ì � $ 6�/ � >N��; �-� 6�/ � $ * ì � * &',�>P8#85ð�$�>N�N� ! � ! (5�9$ � (5(E69!�èN�Mä æ /A1 ö ì�%ZäK69!�è�ä æ /��%4�&oâ�����4�>P�
* &',}ì � @ ��@ 6�/ � >N��!:��3),O()>2�"(|!:���"!#;�(Q,">2�"!#&�èN!�åN(5��>N��!:��3),O()>P� (|!:�I����ß4âE4�(), ()>P�<Þ�$��}å'!#35(yåN(),O�%> * &',
��G.6�/ � ä

4 æ



0 1 2 3 40.10

0.12

0.14

0.16

0.18

0.20

St

h/d

0 1 2 3 41.0

1.5

2.0

2.5
D

h/d

C

Present Re=100

Present Re=200

Okajima Re=100

Okajima Re=200

0 1 2 3 40.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7
L

h/d

C’

Present Re=100

Present Re=200

69!�è'$�, ( æ 6�C���%, &'$�4�>P8K�'$�/�Þ (),Zß�;¨,">oèV>N��;D�x�
78#! * ��35&�(��Q35!#()�N��H
J+A�M�, &JïO(535�"(5;Q� ! ;�(|,">2�"!#&�ä

4 ö



����8#&oâÏ>N�Fè?8 (5��&P*9!:��35! ;�()��35(V>N��;D4�!�è'4�>N�FèN8#(5��&P*9!:��35! ;�()��35(-$ � � æ ì � %x�%4�(�M�,O(5� �%$�,O(�;¨, >oè|35&�(��Q35!#()�N�"�
>N,O(�è', ()>P�"(),��%4�()���%4�(0�"&N��>P8«;¨, >oè735&'(��V35! ()�?�MßÕâE4�!#3£4
/ ()>N�����%4�>2�E�%4�( *G,O!#35�"!#&'� ;¨,">oè7!#����(Zè'>P�"!�åN(-$ �"(5(
69!�è�ä æ ê�%Zä���4�!#�|!#��;¨$�(7� & >+8:>N,uèN(�Þ�>P35@P1Rà¨&oâT,O(ZèN!:/0(7>P8#&'�Fè
�%4�(V�"!#;�(5�Mä �B(5�uâx(5()�
�%4�(5� (Q�uâx&²,">?�FèN(5�
*�,O!#35�"!#&'�
;¨, >oè7!#��M�&?�"!#�"!�åN(×>?��;
�%4�(Q/|>]î'!:/0$�/ åy>P8:$�(V!#� æ ê�� &P*-��4�(|�"&N�%>28«;¨,">]è�âE4�()� �7�
	 �;6�>N��;
�� 4Jì � ä?�À4�()� �9�
	 � ö >N��;I� � 4Jì � ßK>N��; �7�
	 � æ >?��; �� 6�/ � ß��%4�(�*�,O!#35�"!#&'��;¨,">oèV;�(53),O()>P�"(5�
�"& æ�ö �{>N��; æNæ ��ßÉ,O(5�%M�(535� !¦å?(58 <Jä
����69!�èN��ä æMç >N��; æMæ ß9��4�(·åP>N,O!:>P�"!#&'��&P*��%4�(7� ! / (�1Ç>Må?(),">oèN(5;
8#! * �Q>N��;J�x�
8 ! * �|35&�(��Q35!#()�N�"�/â�!#�%4��%4�(
>N�FèN8#(�&P*°! ��35!#;�()��35(|>N,O(��%4�&oâE�5ä°���-!#��� (5()�V! �V69!�è�ä æMç ß � � ! ��3), ()>P�"(5�x*�,O&'/ ò5(),O&|�"&0>�/w>oî'!:/0$�/ åy>P8:$�(
>P��>N�Fè?8 (5��&2*-!:��35!#;�()��35( 4Jì � >?��; æ ì � ßv* &�,��"!#;�(7,">P�"!#&N� ö >N��; 6-ßK,O(5�%M�(535� !¦å?(58 <Jß9>N��;�%4�()��;�(53),O()>P� (5���"&
ò5(),O&�>P�%� � * ì � ä7��âx&DM ()>N@§åy>P8:$�(5�0&P*�� � * &', �7�
	 � æ >N, (|�"(5()�
>P��ê � >?��; æ 6 � ä7��4�(¯åy>28 $�(5�0&P*
� � �%4�>N,"M�8#<�!:��3),O()>P�"(�ÞN<! ��3), ()>P�"!:�Fè
�%4�(V�"!#;�(D,">P�"!#&�ßv* &�,�!:���"��>N��35(Jß9�%4�(7M�(535@gåy>28 $�(V* &',1�9�
	�� 6�! �
�uâx&|�"!:/0(5�}è',O()>2�"(),���4�()�7* &',��7�
	 � ö ä���4�(¯Þ�()4�>�å�! &�,�&P*3� ��� â�!#�%4�>N�Fè?8 (0&P*�!:��35!#;�()��35(V* &',x;�!ÖãK(),O()�N�
�"!#;�(�,">P� ! &0!#�E>NM�M�, &Aî�!:/|>P�"(58#<V�%4�(��%>N/0(�>P�B* &�,3� �J$�MV�"& �C� 6�/ � Þ�$��x�%4�()�V!#�x;�(53),O()>P�"(5�7â�!#�%4w*G$�, �%4�(),
!:��3),O()>P�"(�!:��dä
��4�(|� ! / (�1Ç>Må?(),">oèN(5;
/0&'/ ()�N��35&'(��V35! ()�?�"�0>P35�"!:�FèD&'���%4�(yÞ�&�;�<²;¨$�(w�"&DM�,O(5�"�%$�, ( >?��;�*G, ! 35� ! &���* &�,O35(5�
âx(),O(�3)>28 3)$�8:>P� (5;
* &',�;�!ëãK(),O()�?��>N�FèN8#(5��&P*�!:��35!#;�()��35(D>N��;��"!#;�(Q,">P�"!#&N��>N��;��%4�(|,O(5�%$�8#�"��>?,O(0;�()M�! 35� (5;
!:�
69!�è�ä æ+* ä-��4�(0/0&'/0()�?�"�.âx(),O(�35&�/|M�$��"(5;¨â�! ��4D,O(5�%M (535���"&|�%4�(}è?(5&'/0(5�%,O!#3)>P8.35()�N�"(),�&P*9�%4�(�Þ &';�<Jä���4�(
åy>?,O!:>P�"!#&'��&P*3����â�!#�%4�>N�FèN8#(|&2*�! ��35!#;�()��35(V* &',�;�!ëãK(),O()�?���"!#;�(Q,">2�"!#&N��;�&'(5����&?���%4�&oâÏ�%4�(0�%>?/0(0�%,O()��;
>P����4�&Aâ��|!:�769!�è�ä æ+* ä9��4�(�M�()>?@yåy>P8:$�(5��>N,O(�8 &�3)>P�"(5;�>P���-� æ ì � � ê � >N��; æ ì � * &�,�� ! ;�(0,">P�"!#&N� æ ß ö >N��;
6�ß�,O(5�%M�(535� !¦å?(58 <Jäx6É&',3�7�
	 � ö ß?!#�-!#��� (5()�Q>N��&?�%4�(),xM�()>N@|>2� �-� 4Jì � ä9��4�(�/|>oè'��!#�%$�;�(�&P* ���Ã�%4�>N,"M�8#<
!:��3),O()>P�"(5��âE4�()�+�%4�(��"!#;�(�,">2�"!#&|!#�E!:��3),O()>P� (5;4ä
��%,O&�$�4�>P8��'$�/�Þ (),O�<åN(), �%$���>N�FèN8#(5�0&P*-!:��35!#;�()��35(V* &',�;�!Öãv(), ()�N���"!#;�(×,">2�"!#&N��>N,O(|��4�&Aâ��D!:�69!�è�ä ö ì�ä0���
!#�Q� (5()�`!:�`69!�è�ä ö ì�ß����,O&'$�4�>P8E��$�/�Þ�(),w;�&'(5�7��&N�¯åP>N,O<`�%/ &'&N��4�8 <`>P��� � ö ì��Zä 6¨&',w4�!¦è�4�(),Q>N�Fè?8 (5�
&P*x! ��35!#;�()��35(Jß�4�&oâx(ZåN(),ZßÉ�%4�(|��%,O&�$�4�>P8��'$�/�Þ (),�! ��3), ()>P�"(5����/0&'&?�%4�8#<D�"&D>7/|>]î'!:/0$�/ åy>P8:$�(Q>?��;²��4�()�
;�(53),O()>P� (5�Mä9��4�(�/|>oî�!:/�$�/>åy>28 $�(B&P*¨��%,O&'$�4�>P8��'$�/�Þ�(),v&'353)$�,O�9>P� �-� 6#/ � ßoêJì � >N��; ç / � * &',?�9�
	 � æ��Pö
>N��;)6�ßÉ,O(5�%M�(535� !¦å?(58 <Jä
69!�èN�Mä æ / 1 ö ì0�%4�&oâÏ��4�>P�E��4�( Þ ()4�>�å'!#&',�&P*->28 8	ð�$�>N�N� ! � ! (5��>2�E8#&oâ�>N�FèN8#(5��&P*�!:��35!#;�()��35( $ ��� ö ì � %�>N��;
4�!�è'47>N�FèN8#(5��&2*«!:��35! ;�()��35( $ � � ç ì � %B!#��;�!ÖãK(),O()�?��*�,O&'/ �%4�>2�-!:�V�%4�(�, (ZèN!#&'�·Þ (5�uâ-(5()�V��4�(5�"(��uâ-&�åy>P8:$�(5�Mä
��4�!#��;�!ÖãK(),O()��35(V!#���"�%,O&'�Fè?(),�>P��8#&Aâ�>?�FèN8#(|&P*-!:��35!#;�()��35(5�|�%4�()��>P��4�!�è'4>N�FèN8#(5��&P*x!:��35! ;�()��35(Jä7��4�!#��! �
M�,O&lÞ�>TÞ�8 <�;¨$�(V�"&7�%4�(|;�(Zè�,O(5(|&P*�,O()>P�"�%>23£4�/0()�?��>N��;��P&�,��"()M�>N,">P� ! &���&'��()>P354��"!#;�(Q&2*-�%4�(|35<�8#!:��;�(),0!:�
�%4�(�â�>N@P(�à¨&oâ�>N��;��"&7�%4�(�*�>P35���%4�>P���%4�(|!:�?�"(),">P35�"!#&'����!:����4�(Q��()>N,Í1�â�>N@P(0,O(ZèN!#&'�gâ�! 8#8x4�>Må?( >V� �%,O&'�Fè
!:�Tà $�()��35(0&'�7�%4�(���4�(5;�;�! �Fè7M�(), ! &�;4ä
� �w! � * &'$���;��%4�>P�0�%4�(7�uâx&D� ()M�>N,">P�"!#&'�`M &N!:�N� � >?,O(yó�î'(5;J>2����4�(Q�uâx&�35&',"��(),O��âE4�!#354`>N,O(78#&'3)>2�"(5;`&'�
M�,O&TïÇ(535�"(5;��"!#;�(Jß°(Jäôè�ä�>P�}ò5(),O&7!:��35!#;�()��35(7�%4�(5�"(QM &N!:�N�"�0>N,O(�ó�î�(5;
&'���%4�(Q$�M�M (),�>N��;�8#&oâ-(),�â�! ��;�â�>N, ;
35&',"��(), �Mß�>N��;J>P�|>N��!:��35!#;�()��35(�&P*�8 (5� �|�%4�>N��6�/ � �%4�(5<i>N, (yó�î'(5;`&'����4�(D$�M�M�(),08#(5(Zâ�>N,O;J>N��;`8#&oâx(),
â�!:��;�â�>N,O;�35&',"��(),O��ä �B<
354�>N�FèN!:�Fè��%4�(Q>?�FèN8#(Q&P*�!:��35!#;�()��35(D�%4�(yâ�!#;��%4&P*��%4�(¯â�>N@P(w! �0354�>N�FèN(5;`>N��;
�%4�!#��!#�E&���(�&2*��%4�(�/0&?�"��!:/|M�&�,O�%>N�?�AM�>?,">N/0(5�"(), �.âE4�!#3£4 ! �Tà $�()��35(5��&'�7��4�(�,O(5�%$�8#�"��äE����8#&Aâ�>?�FèN8#(5�E&P*
!:��35!#;�()��35(Jß�(5�%M�(535!:>P8#8#<D>P�-4�!�è'4V� ! ;�(�, >P�"!#&N�Mß?�%4�(��"()M�>N,">2�"(5;�à¨&oâÀ,O()>P�"�%>23£4�(5�x>P���%4�(��"!#;�(��%$�,Í*�>P35(5�x!:�V�%4�(
M�(), ! &�;
&P*x�%4�(5;�;�!:�Fè�ß«>?��; >V� (535&'��;��"(5��&P*#å?&',O�"!#35(5���%4�(5;�*�,O&'/Ã�%4�(0&N�%4�(),�35&',"��(), ��! ���%4�(�â�>N@P(�à¨&oâ<ä
��4�(�>JÞ &oåN(�35&'/|/0()�?�"��3)>?�V(Zî=M�8:>P!:��,O(5�%$�8#�"��* &�,#Þ &N�%4V8#&oâ >?��;D4�!¦è�4D>N�FèN8#(5��&P*«!:��35!#;�()��35(Jä

� ���<Ý��vÜ����"�����

��$�/0(),O!#3)>P8x3)>P8#3)$�8:>P�"!#&'���|&P*�åN&',O�"(Zî��%4�(5;�;�!:�FèãM�>2�"��>�,O(535�%>N�Fè'$�8:>N,�35<�8#! ��;�(),V>P��! ��35!#;�()��35(�4�>Må?(ñÞ (5()�
,O()M &',O�"(5;�6¨&�,������ ö ìTì�ß �.� ì � $ * ì � >?��; �7�
	 � æ��vö � 6�ä���M�>N,O��*�,O&'/Ã�%4�(QM�4?<'� ! 3)>28-M�>N,">?/0(5�"(),O�
!:�Jå?(5�"�"!�è'>P�"(5;4ßP!Rä (Jä9�x(5<���&N8#;�����$�/�Þ (),ZßJÞ�&�;�<�� ! ;�(�,">2�"!#&�ßy>?�FèN8#(-&2*=!:��35!#;�()��35(A>?��;�Þ�8#&'35@)>]èN(JßN!#�	âI>2��* &�$���;

4�4



0 20 40 60 80
1.0

1.5

2.0

α

2
4

1
B/A

CD

69!¦è�$�,O( æ / C L , >oè035&'(��Q35!#()�?�jå��E>N�Fè?8 (�&P*9! ��35!#;�()��35(0* &',G��� � ö ìJì�ß#����� æ ìÏß���� � ö /

0 20 40 60 800.75

0.80

0.85

0.90

0.95

1.00

1.05

α

2
4

1
B/A

CDp/CD

69!�è'$�,O( æ êDC«��>2�"!#&�&P*vM�,O(5� �%$�,O(�;¨,">]è��"&�;¨,">oè�35&�(��Q35!#()�N��H
J+A9>N�FèN8#(�&2* !:��35!#;�()��35(�* &',���� � ö ìJì�ß3�'� � æ ì�ß��� � ö /

4"6



0 20 40 60 80

0.0

0.5

1.0

α

CL

2
1

B/A

4

69!¦è�$�,O( æMç C9��! * �E35&�(��Q35!#()�N��H
J+AB>N�FèN8#(�&P*°! ��35!#;�()��35(0* &',?��� � ö ìTì�ß#����� æ ì�ß#��� � ö /

0 20 40 60 800.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

α

2
4

1
B/A

LC’

69!�è'$�,O( æMæ C��x�
V8#! * ��H
J+A�>N�Fè?8 (�&2* !:��35!#;�()��35(0* &',?���?� ö ìJì�ß#� � � æ ìÏß1� � � ö /

4�/



0 20 40 60 80

-0.4

-0.2

0.0

α

2
4

1
B/A

CM

69!�è'$�,O( æ2* C9��&'/0()�?�x35&'(��Q35!#()�?��H J AB>N�FèN8#(�&P*9!:��35!#;�()��35(0* &�,?���?� ö ìTì�ß#� � � æ ì�ß#� � � ö /

0 20 40 60 800.140

0.150

0.160

0.170

0.180

0.190

0.200

0.210

α

St

2
4

1
B/A

69!¦è�$�,O( ö ìDC9��%,O&�$�4�>P8«��$�/�Þ (), H
J+AB>N�FèN8#(�&P*°! ��35!#;�()��35(0* &',?��� � ö ìTì�ß#� � � æ ì�ß#� � � ö /

4Jê



�%4�>P�9��4�(I, (5�%$�8#�"��>P8#�"&<âx(),O(x�"��,O&'�FèN8#<�;�()M ()��;�()�N�B&'��åy>N, ! &�$��-��$�/0(),O!#3)>P8 M�>?,">N/0(5�"(), �«�%$�354|>P�9� ! / (-� �"()M5ß
;�&'/|>2! �w�"!�ò5(�>N��;Q��M�>P�"!:>P8 , (5�"&N8:$��"!#&'�V!:�·Þ &N�%4 *G>?,�>N��;Q��()>?,�ó¨(58#;4ä��&�/0(E&2*v��4�(E;�!#�"3),O()M�>?��35! (5��Þ�(5�uâx(5()�
M�,O(5�"()�?��,O(5�%$�8#�"�0>N��;
�%4�&?�"(�*G,O&�/ M�,O(Zå'!#&'$��0�'$�/ (),O!#3)>P8��"��$�;�! (5�04�>�åN(0�"&¨Þ�(Q>2�"�%,O!�Þ�$��"(5;
� &7;�!ëãK(),O()��35(5�
!:�7�%4�(�>TÞ�&oåN(�/0()�?�"!#&'��(5;²��$�/0(),O!#3)>P89M�>N,">?/0(5�"(),O�Mä
�B<×$�� ! �Fèw�%4�(A���,O&'$�4�>P8K��$�/�Þ (),x&',B;¨,">oè035&�(��Q35!#()�N� �E>P��>N�w! ��;�!#3)>P� &',x* &',B35&'/|M�>?,O!#�"&'�w&P*«�%4�(�,O(5��$�8 � �Mß
�"&'/ (E&P*9�%4�(5�"(�(vãK(535�"�x;�&Q��&?�-��4�&AâÀ$�M+35&',",O(535�"8#<Jä���&oâx(ZåN(),ZßJâ�4�()�7$��"!:�FèQ�%4�(��I� V8#! * ��35&'(��V35! ()�?��>P�
>N�V!:��;�!#3)>P�"&',��%4�(��"��,O&'�Fè|�"()��� ! � !¦å�!#�O<7�"&¯åy>?,O!#&'$��E��$�/0(),O!#3)>P89M�>N,">N/0(5� (),O��âI>2��;�()/0&'���"��,">P�"(5;4ä
�B<Q!:��3),O()>2�"!:�Fè7�%4�(�M�,O&TïÇ(535� (5;7�"!#;�(�,">P� ! &w�%4�(),O(}â�>P�E>0� !¦è���!ëó¨3)>?�N��;�(53),O()>P�"(�!:�D��%,O&�$�4�>P8«��$�/�Þ (),Zä96É&',
!:���"�%>N��35(Jß�>P�����?� æ ìJìÏßMâE4�()��èN&?! �Fè�*�,O&'/ E����9��ìDK ö /x�"& E����7� 6�ßP�%4�(), (#â�>P�°>��%/ &'&N��494�4�� ;�(53),O()>P� (
!:����%,O&'$�4�>P8K��$�/�Þ�(),Zäx��� ����� ö ìJì�ß �%4�(�35&', ,O(5�%M�&���;�! �FèV;�(53),O()>P� (�â�>P� öJç � Þ�$��E!:���%4�!#��3)>P�"(�>w@N!:��@
>P��>N, &'$���; E����)� ö â�>P��&FÞ��"(),uåN(5;i>?��;
�%4�!#��!#��;¨$�(w�"&D>P�"�%>23£4�/0()�?��&P*dà¨&Aâe&�353)$�,",O!:�Fè�&'���%4�(|� ! ;�(5�
>P8#!�è'��(5;gâ�!#�%4V�%4�(�à¨&oâ<ä
� ��!#�E35&���358 $�;�(5;�%4�>P���%4�(�Þ�()4�>�å�! &�,�&P*¥>28 8	ð�$�>N�N� ! � ! (5��>P��8#&oâe>N�FèN8#(5�E&2*�! ��35!#;�()��35(C$G>NM�M�,O&oî^ä � � ö ì � %
>N��;|>P�94�!�è'40>N�FèN8#(5� $ >?M�M�,O&oî^ä � � ç ì � %.!#�9�"!�è'��!Öó¨3)>N�N� 8 <w;�!ëãK(),O()�?�°*�,O&'/ �%4�>2�«!:�¯Þ (5�¬âx(5()���%4�(5�"(�,O(Zè?! &����Mä
��4�!#��! ��;¨$�(��"&0*�$���;¨>N/0()�?�%>P8#8#<7;�!ÖãK(),O()�N��(ZåN&N8:$��"!#&'����&P*=à¨&oâ * ()>P�%$�, (5��358#&N�"(�� &���4�(�35<'8#!:��;�(),Zä

) ���Î�9�K�x�<Ý9�B�

é æ íA�;ä�:	ä9�A, ��>P8Rß L äJD�ä9��&�(),O!:�Fè�ßx>N��;.D�ä ��ä �}ä9��$�/|M�4�,O(5<Jä�F9&',O� (Zî
�%4�(5;�;�!:�Fè
*�,O&'/ >HÞ�8:$Tã+Þ�&�;�<
>P;oï">P35()�?���"&Q>wM�8 >?��(��"8#!#;�!:�Fè�âI>28 8Rä���A�� @��	��
BJ����� A������ >��DJ+A��������#ß æNæ 4DCH4 æ 6�� 4 *Jæ ß æ+*�*�æ ä

é ö í���ä��jä?�jâ�Þ�!qä°		ãK(535��&2*ÕÞ�8#&�3£@Î>oèN(�&'�w�%4�(��"�%, &'$�4�>P8 ��$�/�Þ�(),B&P* ö 1�;�Þ�8:$TãzÞ�&�;�!#(5�Mä���A�� �! "����
#�$����A
>��%
'&(��
#A�� <)�*��A ß æMö C54�/�4�� 4Jê�4�ß æ+*Jæ 4Ïä

é54Aí :	ä��2ä��B()>N,"/w>N�0>N��;Q	.ä L äN�}Þ�>2�%>P!:$5ä¨���0(Zî�M�(),O!:/0()�?�%>P8É�"�%$�;�<0&P*KM�,O(5�"�%$�,O(wà $�35�%$�>P�"!#&'���B&'��ó�î�(5;
>N��;�&N�"35!#8#8:>P�"!:�Fè7�ð�$�>N,O(�1��"(535�"!#&'�+35<'8#!:��;�(),O�Mä+��A�� @,�-��
.�-<(/10 A�ß æNæ+* C ö�*Jç � 4 ö æ ß æ2*JæJö ä

é 6]í :	äG�2ä'�B()>N, /|>N�J>?��; L äB�;ä-�°,"$�()/|>?�5äÏ��� !:�JåN(5� �"!�è'>P�"!#&'� &P*��%4�(§à¨&oâ >N,O&'$���;À,O(535�%>?�Fè'$�8:>N,
35<�8#! ��;�(), �Mä2� <)�*����>3��=4��/ >�@652�#>���= <)��@�7Aß ö 4DC öJö�* � ö 4 ç ß æ+*JçTö ä

é5/Aí�5ä.� ä �B(58#&N�"� (),"@P&oå'��@N<Jß.F�äK��ä«��&N� &Aå��%@?!#!qß.�;äK�ä«��!#�%4?�Mß«>N��;��}ä �;ä�6¨(5;�(),O&oå5ä|��âx&P1�;�!:/0()���"!#&'��>P8
�"()M�>?,">P�"(5;yà¨&oâ��MäB�K(5354���!#3)>P8 , ()M�&',O��ß=���-� :�,O(5�"��ß��B&'3)>|�I&N�"&'�5ß�698#&', ! ;¨>Ïß æ+*�* 4Ïä

éëêAí��}ä L ä��B8 (Zå�!:���Mä8� @���9;:<&=��
��-/ <=
?>;�A@1� >�=4�B�3��ä°F�>N�D��&N�"��,">N��;7�x(5!:��4�&N8#;4ß«��(ZâÀH9&',"@-ß æ+*�* ì�ä
é ç íA��äK��ä �B&'@)>P!:>N�>N��;�6.ä¨6.ä���(5&�&N8:>�ä�������4�(�3), &N�"�7à¨&Aâ�, (5�%M�&'��� (�&2*-35<�8 !:��;¨,O!#3)>P8B�"�%,"$�35��$�,O(5�Mä��Í�

C �D�E/ A�&(� J = AGF�� H)� @%�$���-�B� < <E�(�����FßJåN&?8 $�/ ( ç /�ß¨M�>oè?(5�B4 ç�* �#6 æMæ ß æ+*Jæ 4�ä
é æ íA��ä¨��äI��&�@)>P!:>N��>N��;76.ä¨��(5&�&N8:>�ä���<�;¨,O&';�<���>N/0!#35��è'>P8#8#&'M�!:�Fè7&P*�,O(535�%>N�Fè'$�8:>N,I35<'8#!:��;�(),O�Mä��Í�D��ä¨5ä

��"()M�4�()���V>N��;i�¯äJ��ä �i>N, ,O()�5ßK(5;�!#�"&', �MßH&(��= A8FH��� �+AG� @,�39;:<&(�%
��	/�<=
I>;�A@1� >�=4�B��� JJ&(�K� @��	��
BJJ�$�3�	�L:
� < <E�(������J8ß�M�>oèN(5� æ ì�/�� æMö�* ß'�x()>P;�!:�Fè�ß�	��Fè?8 >?��;4ß æ+*TæJö ä

é * í ��ä9�}ä �B&N� �"&'35@�>N��;� ä.��ä.�
>P!:,Zä):�,O(5�"��$�,O(Q;�!#�"��,O!�Þ�$��"!#&'���Q>N��;* &�,O35(5��&'�,O(535�%>N�Fè'$�8:>N,0>N��;;�1
�%4�>?M�(5;D35<�8#!:��;�(),O�Mä2� <)�*��� >���=4��/�>�@;52��>���= <)��@�7oß ö 4 C æ �Wê�ß æ+*JçJö ä

é æ ìAíA�;ä �x,">N>2�"()�`>N��;K�2ä��4?<�<JäJ� �"��$�;�<i&P*�, (535! , 3)$�8 >2�"!:�Fèbà¨&AâÃ35&'/|M�$��%>P� ! &��`$��"!:�Fè Þ�&�;�<N1Ró¨�"� (5;
35&�&',O;�!:��>P�"(5� Cã�I&'���"!#�"�"()��35< >P�%M�(535� �D>N��;À/0(5�%4 �%@P(ZâE��(5� �MäNM�	O0A8P�<�>�="��� >3�DJ � <E�Pß * CH/�/ * � / ç 6�ß
æ+*Tæ ê�ä

é æNæ íA��ä L ä"�-$�, ����>N��;|�<ä 5ä"� !#8:@P(5�Mä��Yó ��!#�"(x;�!ëãK(),O()��35(�/0(5�%4�&�;�* &',°�%4�(B35&'/|M�$��%>2�"!#&'��&P*�à $�!#;�à¨&oâ��°!:�
35&'/wM�8 (Zî7��4�,O(5(�1�;�!:/0()���"!#&'��>P8�èN(5&�/0(5�%,O!#(5�Mä9��(),O(�� æMö 4"6 ö ß'��>N,uâx(58#8«�K>JÞ &',">P� &',O<Jß�	��FèN8:>N��;4ß æ+*JæTç ä

4 ç



é æMö í�5äP5ä)��4�()�5ä � @,�39;:D����
��-/ <=
�H)�4@ � >�=4�����.� ��/)���D/E��@ >��H/)7"@��B�%
�<)�=��/ >�@'J =4�=�	/2=4�	� < J8äN��()/0!#�%M�4�(),O(�M�$�Þ�8#!#�%4�!:�Fè
35&', M�&',">2�"!#&'�5ß æ+*JæTç ä

é æ 4Aí���ä L >Må�!#;��"&'�`>N��;K��ä96�>N,"4�>N��!#()45ä`�x���K�B1 �B69� C°� ó ��!#�"(�1�åN&?8 $�/ (D35&�;�(D()/|M�8#&P<'!:�Fè�35&N8#8#&'3)>P� (5;
åP>N,O!:>JÞ�8#(|>N,",">N�Fè?()/0()�N��>N��;D3)>N, �"(5�"!:>N��å?(58 &�35!#�O<735&'/|M�&���()�N�"��* &',x35&'/|M�$���>P�"!#&'�V&P*	à $�!#;¨à¨&oâe>N��;
4�()>P�7��,">N���O* (),|!:� 35&'/|M�8#(Zî �%4�,O(5(�1�;�!:/0()���"!#&'��>P8�èN(5&'/0(5��,O!#(5�Mäe�x()M��Mä *Jö � 6�ß-��4�(),"/0&J>N��; 698 $�!#;
L <���>N/0!#35�Mß���4�>P8:/0(),O��CE��!�åN(),O� ! �O<7&P*��.(53£4���&N8#&Jè?<^ß¨��&N�%4�()�FÞ�$�,uè�ß æ+*�*Tö ä

é æ 6]í��}ä � ä L >�å�! �|>N��;`	.ä 6À��&'&', (JäD����$�/0(),O!#3)>P8��"�%$�;�<
&P*�åN&',O�"(Zî
4�4�(5;�;�!:�Fè*G,O&�/�,O(535�%>?�FèN8#(5�MäK� A
� @��-�B
'�-<(/10 A�ß æNæ êDC 6 ç / � /JìJê�ß æ+*JæTö ä

é æ /Aí��}ä � ä L >�å�! ��ß�	.ä 6.ä.��&'&', (Jß�>N��;`��ä5:	ä :�$�, �"(58#8qä�r��$�/0(),O!#3)>P8 1�(Zî�M�(),O!:/0()�?�%>P8��"�%$�;�<�&P*E35&��Tó ��(5;
à¨&oâÏ>N, &'$���;D,O(535�%>N�Fè�$�8 >?,x35<'8#!:��;�(),O�Mä C 0	7 J A�� @��-�B
'J8ß öJç C 6lê�� / * ß æ+*Jæ 6�ä

é æ êAí��}ä�6�,">N��@P(JßI�2ä��x&�;�!qß°>N��; ��äK�3£4 �&'��$��Fè�ä���$�/0(),O!#3)>P8B3)>P8#3)$�8:>P�"!#&'��&P*�8:>N/ ! ��>?,}åN&', �"(ZîN1���4�(5;�;�! �Fè
à¨&oâÏM�>P� ��35<'8#!:��;�(),O�Mä8��A8 "����
 �$����A�&=��
�A�� <)�*��A ß�4�/DC ö 4 ç � ö / ç ß æ+*�* ìÏä

é æMç í D�ä�	.äÉ6 , &'/|/T>N��;�6.ä ��ä��E>N, 8 &oâ<äx��$�/0(),O!#3)>P89�"&N8:$��"!#&'��&P*9�%4�(|M�,O&lÞ�8#()/Ã&P*?åN&', �"(ZîQ� �%,O(5(5��;�(ZåN(58 1
&'M�/ ()�N�Mä C 0	7 J �B/ J � � � @��	��
BJZßWê C *Jç /�� *JæJö ß æ+* ê�4�ä

é æMæ í��,ä«��, >N�N��>?��;²6.äK��ä �x>N, ��(5�Mä|��4�(¯åN&�,O�"(Zî7�%4�(5;�;�!:�Fè
>P�"�"&�35!:>P�"(5;Hâ�! ��4��"�%,"$�35��$�,">P8�>N�FèN8#(5�Mä'��A�� �
 "����
'����� A >��%
'&(��
�A%� <)�*��A ß æ C æNæ / � æMöJö ß æ+*Jæ�æ ä

é æ+* í���äÉ�;ä=��,O!H�×�5ä9�e��&N�"(�&'��Þ�8:$Tã Þ &';�<�å?&',O�"(Zî0* &',"/w>P�"!#&'�5äH� A�� @��	��
 �C<=/ 0 A ß ö / æ C ö�æMç � öJö 6�ß æ+*�* /Ïä
é ö ìAíA�;ä ��ä � ä���>P�%>N�5ä9��4�(���()>N,wâI>?@P(E� �%,"$�35�%$�,O(�&P*�>��ð=$�>?,O(�35<'8#!:��;�(),Zä+&(��= A ��A�P <�>�= >3��
 � @,�-��
J� @���9�ß

æ ì C54�4 * ��4"6 æ ß æ+*Tæ�* ä
é ö�æ í��}ä�:	ä�D�>P3£@?�"&'�5ä.� ó ��!#�"(�1�(58#()/0()�?�E�"��$�;�<|&P*K�%4�(�&'���"(5�x&P*=åN&�,O�"(Zî0�%4�(5;�;�!:�Fè|!:�/à¨&oâXM�>P�"��åP>N,O!#&'$��"8#<

�%4�>?M�(5;1Þ &';�!#(5�Mä8��A�� @��	��
 �C<=/ 0 A ß æMæJö C ö 4���6�/�ß æ2*JæJç ä
é öJö í��}ä.F9&'���-,>N,"/.,>N�5ä¼�CjÞ (),�;�()���(53£4�>?��! ��/�$��0;�(5��� !#;�(),O�"�%>N��;�(5��ß9;�()�
(5!:�;Þ (Zâ-(Zè?�"(),�� �&', M�(),�!:�

(5!:��(),�698 �$��"�"!�è'@P(5!#��(),uò5()$Fè?�Mä8M >3/ 0	� A��?< J A8 "� J J+A������= =4�B�3��<)���->�=�0 A�: C 0-7 J+A��9@ >BJ J < & &Pß�M�>oèN(5��/Jì * �
/ æ�ç ß æ+*�æNæ ä

é ö 4Aí���ä��;äN��(58:@)>N,x>N��;75äNF�ä�:9>P��>N��@)>N,�ä¨�E$�/ (),O!#3)>P8KM�,O(5;�!#35�"!#&'�V&P*4åN&',O� (Zî��%4�(5;�;�!:�Fè·Þ ()4�! ��;D>��ð�$�>N,O(
35<�8#! ��;�(),�ä8&(��= A���A�M �-O0A��C<2=�0	�)
BJ ����� @��	��
BJZß æ 6�C54 öJç ß æ+*�*Tö ä

é ö 6]í��}ä � ä�����!#�"(58#<Jä����,O&'$�4�>P8«��$�/�Þ�(),O��&2*-,O(535�%>N�Fè'$�8:>N,�35<�8#!:��;�(),O��>P��!:��35!#;�()��35(�C��m,O(Zå�!#(Zâ�>N��;²��(Zâ
;¨>P��>�ä���A;� �� @��	��
BJ9>��%
.�I=4�(�-/+=4�-� <
JZß�6�C54 ç æ � 4 * 4Ïß æ+*�* ì�ä

é ö /Aí ��ä�	.ä���(5(Jä9��4�(�(vãK(535�-&2*«�%$�,Þ�$�8#()��35(�&��|�%4�(��%$�,Í*�>P35(�M�,O(5� �%$�,O(7ó¨(58 ;�&P*«>��ð=$�>?,O(AM�, ! ��/�äH� A � @��	��

�-<(/10 A�ß-ê * C ö ê�4�� öJæJö ß æ+*Jç /�ä

é ö êAí ��ä5:	ä���(5&���>N,O;4ä
� �"�%>TÞ�8 (D>?��;J>P353)$�,">P�"(V35&'�TåN(535�"!�åN(D/0&�;�(58#!:�Fè Þ�>P� (5;J&'� ð=$�>2;¨,">P�"!#3D$�M��"�%, ()>N/
!:�?�"(),"M�&?8 >2�"!#&'�5ä FH��O�� A;�-<+=�0 A��	�
� @(A��C<=/ 0�A��$����A�ß æ+* C5/ * � *Tæ ß æ+*Jç�* ä

é öJç í��/ä¨��!«>N��;7��ä¨�}ä���$�/|M�4�,O(5<Jäx�E$�/ (),O!#3)>P8«/0&�;�(58#! �Fè7&2*«35&'�Tó ��(5;�à¨&oâÏM�>2�"�E>�35<'8#!:��;�(),�&P*9�ð�$�>N,O(
3),O&?�"�O1��"(535�"!#&'�0>P�	åy>?,O!#&'$���&', ! ()�?�%>P� ! &����Mä%&(��= A � A � ���HM �-O�<)�=�B/�>�@-�C<2=�0	�)
'J ���J� @��-�B
BJZß ö ìDC æMö�æ /�� æMö 4oê�ß
æ+*�* /�ä

é öJæ í�5ä �{�K$�&-ß���;4ä �/äKH�>oò5;¨>N��!RßBH�ä �}ä«��4�(Zâ�ß�>N��;`�}ä 5ä9��(5(Jäi	£ãK(535�"��&P*�! ��35!#;�()��35(
>N��;J>Î* �"(),Þ &';�<
�%4�>?M�(�&��/à¨&Aâ¼M�>P�"�jÞ�8:$Tãi35<�8#! ��;�(), �Mä2��A8 "����
'�$�3� A &(��
#A��B<E�*��A�ß�/�4 C54 ç /���4 *�* ß æ+*�* 6�ä

é ö�* í��}ä 6.äN��!#8 8#(),�>?��;Q6.ä �2äN�354�/0!#;��Mä«C��"(�&P*«>�M�,O(5� �%$�,O(�â-(5!�è'4?�"(5;V!:�N�"(), M�&N8:>P�"!#&'�7/ (5�%4�&'; * &',¥�%4�(��"&P1
8:$��"!#&'�0&2*¨�%4�(�!:��35&'/|M�, (5�"�"!�Þ�8#(A��>�å�! (),Ç1��"�"&'@P(5�.(Zð=$�>P� ! &����9&'��>���&'�?1��"�%>]èJèN(),O(5;�è',O!#;��"<��"�"()/ ä�M�	O�<)� A
P�< >�=���� >��DJ � <)�vß æ 6�C ö�æ 4�� ö 4�4�ß æ+*Jæ ì�ä

4 æ



é54JìAíAF�ä�D�ä���&�;�!K>N��;)D�ä¨	7ä¨�8:>P�"(),Zä9C����"�"()>P;�<7>P(),O&�;�<=��>?/0!#35�A>N��;�å?&',O�"(Zî|!:��;¨$�35(5;
>P(),O&�(58:>P�"�"!#3�!:���"�%>y1
Þ�!#8#!#�Ç<�&P*�>0�"�%,"$�35��$�,">P8K>N�FèN8#(�� (535�"!#&'�5ä���A;� �  "�B�%
'�$�3� A >���
'&(�%
�A%�B<E�*��A�ß æNæ C54 ö�æ ��4�4"6�ß æ+*Tæ 4�ä

é54 æ í :	äB��äB��&'��@P(Zâ�!#�òJß��}ä���ä-� � !#8 8#!:>N/0� &'�5ß�>N��;X�/ä L ä9��!#8#8#(),Zä;:�4�>2�"(D;�<���>N/0!#35�7&P*��-,>N, /.,>N�
åN&�,O�"!#35(5��!:��35<'8#!:��;�(),�â�>N@P(5�Mä C 0-7 J+A � @,�-��
BJ8ß æ C *�æ ß æ+*�* êÏä

é54 ö í�5ä��E>]è'>N��&�ß��;ä¨��>P!#�"&�ß¨>N��;��<äÉ�«>N@Î>P�%>�ä¥���'$�/0(), ! 3)>28 >N��>28 <��"!#��&P* �uâx&P1�;�!:/0()���"!#&'��>284à¨&oâÏM�>P� �E>
,O(535��>N�Fè'$�8:>N,�M�,O!#�%/ Þ?<×>0;�!#�"3), ! � (�å?&',O�"(ZîQ/ &';�(58Rä F���O�� �#= <)� J�� � @��	��
BJZß æ ìDC ö 6�4�� ö / * ß æ+*JæTö ä

é54�4Aí���äK�E>?@)>oè'$�354�!Rß«��ä��E>2�%4�!:/0&N�"&�ßK>?��; 5ä��
$��"&-äE����(Zî=M (),O!:/0()�?�%>P89�"�%$�;�<�&'��>P(),O&�;�<=��>?/0!#3�;¨, >oè
&P*�,O(535�%>?�Fè'$�8:>N,x35<�8 !:��;�(),O��ä8� A���> � >3� ���)/"A��B<E�*��A�� � >�/�< � /E� A ß æ êDC æ ��/�ß æ+* ê æ ä

é54"6]í��}äK��&',Þ (),uè�ä�698#&oâ�>N,O&'$���;�,O(535�%>N�Fè'$�8:>N,�35<�8#!:��;�(),O� C9:B,O(5�"�%$�,O(�* &',O35(5��>N��;gâ�>N@P(�*G, (Zð=$�()��35!#(5�Mä � A
 "����
'����� A &(�%
�A�� <)�*��A ß�6 * C æMæJç � æ+* ê�ß æ2*�* 4�ä

é54�/Aí��}ä���&�,Þ�(),uè-ä��A�w(Zî=M (),O!:/0()�?�%>P8¨!:�TåN(5�"�"!�è'>2�"!#&'�|&2*v��4�(.à¨&oâX>?,O&'$���;Q>�35! , 3)$�8 >?,x35<'8#!:��;�(),
Cx���Tà $�()��35(
&P*�>P�%M (535�A, >P�"!#&�äH� A�� @��-�B
 �C<=/ 0�A�ß ö / æ C öJæJç ��4 æ ê�ß æ+*�* 6�ä

é54JêAí D�äÉ��&oåy>?@�ä°��%,O&'$�4�>P8K��$�/�Þ�(),x&P*9><ð�$�>P;¨,">?�Fè'$�8:>N,�M�,O!#�%/�ßÉ>N�FèN8#(�!:,O&'�5ß�>N��;7�uâx&�35!:,O3)$�8:>N,�35<'8#!:��;�(),O�
>N, ,">N�FèN(5;7!:�7��>N��;�()/�ä��Í� �8/+= > �I<(/10	����/�>�@ F���� >	ß'M�>]èN(5�B4Jê æ � 4 ç 4�ß���ò5(5354�&N�"8#&oåy>N@?!:>�ß æ2*Jç 6�ä

é54 ç íA�;ä9��&oåP>N@�ä���>P8#8#&'M�!:�Fè`>N��;;åN&',O� (Zî²!:��;¨$�35(5; &N�"35!#8#8:>P�"!#&'���V&P*E�"��,"$�35�%$�,O(5�Mä���� �;0-�B�*
 &(� = AFH��� �+A
 "����
'���B<(/2= J �3���2�-� @�
�������J >3��
'� =4�=�-/+=4�-� < J8ß�M�>oè?(5� ç�*�* � æ ì * ß��K&'@?<N&�ß#D'>?M�>N�5ß æ+* êTê�ä

é54 æ í�	7ä L ä°�}Þ�>P�%>]ï $5ä7����!:�Jå?(5�"�"!�è'>P�"!#&'�&P*E��4�(Q(vãK(535�"��&P*E!:��35!#;�()��35(D&'��%4�(/à¨&Aâ{>N,O&'$���;`>��ð�$�>N,O(
�"(535� ! &��735<�8 !:��;�(),Zä2� <E�D�3��>��#=4�B/�>�@;52�#>�� = <E� @�7oßI4"6�C ö 6#4�� ö / * ß æ+*Jæ 4�ä

é54 * íAH�ä ��4?<'>�ßÉ��ä��i>2�%4�!�ò)$5ßK��ä¨6�$�ïÇ!#!Rß >?��;²H�ä¨���"��$�@N!Rä?� !:��;D��$�����(58«(Zî�M�(),O!:/0()�?�"��&'��>P(),O&�;�<=��>?/0!#3
* &',O35(5��>N��;7M�,O(5�"�%$�, (�;�! � �%,O!�Þ�$��"!#&'����&P*9,O(535�%>N�Fè'$�8:>N,B35<�8#! ��;�(),�!:�7>0$���! * &',"/ à¨&oâ<äG� A � @��	��
BJ2�I=4�(�-/ :
=4�-� <
J+A�ß æ2*Jæ ì�ä

é 6lìAíA��ä'��@Î>oïO! /w>�äK��%,O&'$�4�>28¨�'$�/�Þ�(), ��&P*«,O(535�%>?�Fè'$�8:>N,935<�8#! ��;�(), �Mä���A%� @��	��
 �C<=/ 0 A ß æMö 4 C54 ç�* ��4 *Jæ ß æ2*JæJö ä
é 6 æ íA��ä¨��@)>]ïÇ!:/|>Ïä ��$�/0(),O!#3)>P8.�"!:/�$�8:>P� ! &��7&P*	à¨&oâ >?,O&'$���;D,O(535�%>?�Fè'$�8:>N,x35<�8 !:��;�(),Zä+��A2 "����
 �$�3� A�&(�%
�A

� <)�*�Jß 4�4DC æMç æ � æMæ ìÏß æ+*�* ì�ä
é 6 ö íA��ä'��@Î>oïO! /w>�ä ��$�/0(),O!#3)>P8�>N��>P8#<��"!#��&P*K�%4�(�à¨&oâJ>N, &'$���;Q>N��&N�"35!#8#8:>P�"!:�Fè|35<�8#! ��;�(),�äK�����"=�0J&(��= A;FH��� �+A

� @���9;: &(��
��-/�<(
K>6�4@ � >�=4�����-ß=�v&'��;�&'�5ß�C<ä ��ß æ+*�* /�ä
é 6�4AíA��äN��@)>]ïÇ!:/|>�ßN�áäy��>oè'>N4�!#�%>ÏßN>N��;0��äN�x&�@'$FèN&�45ä'� �'$�/ (),O!#3)>P8¨>N��>P8#<��"!#�9&P*�à¨&oâ`>N,O&'$���;|,O(535�%>?�Fè'$�8:>N,

35<�8#! ��;�(), �Mä8�	�%� � &(��= A���A�� <E� A�& &vß�4�4DC ç ì ö � ç æNæ ß æ+*�* ì�ä
é 6�6]íA��ä ��@Î>oïO!:/|>�ß��<ä�C�()��&-ß >N��;��<ä��>N@Î>P!RäE��$�/0(),O!#3)>P8°�"!:/�$�8:>P� ! &��D&2*�8 >?/0!:��>N,E>?��;²��$�,Þ�$�8#()�N�7à¨&oâ��

>N, &'$���;²,O(535��>N�Fè'$�8:>N,x35<�8#! ��;�(), �Mä2&=��= A���A � ���8M�-O <E�(��/�>�@ �-<+=�0	�E
BJ ���"� @��	��
BJZß æ /DC *�*�* � æ ì æ�ö ß æ+*�*Jö ä
é 6�/AíAH�ä¨���"�%$�@?!Rß¨��ä�6 $�ïO!#!qß���ä��i>2�%4�!�ò)$5ß¨>N��;7��ä=��4?<'>�äJ� !:��;7�%$�����(58K(Zî�M�(),O!:/0()�?�"��&'�V>P(),O&�;�<=��>N/ ! 35�

* &',O35(5��>N��;7M�,O(5�"�%$�, (�;�!#�"�%,O!�Þ�$��"!#&'����&P*«,O(535�%>N�Fè�$�8 >?,9!:�7>�$���! * &',"/ 35<'8#!:��;�(),O��!:�Q>�$���! * &',"/ à¨&oâ<äK�Í�
C �D�E/ <�<=
��B�3� � �9=�0#<J� > � >���� 7 O�� �'J ���	O ���  "�B�%
 :<�I=4�(�-/+=4�-� <J&(��= <E� >�/+=4������ß�M�>oè?(5� æ ê * � æMç ê�ß æ+*JçJæ ä

é 6lêAíAH�äK���"�%$�@?!RßK��äI�i>P�%4�!�ò)$5ßK��äK�K&'/ !¦ò)>�â�>�ß�>N��;���ä���4?<'>�ä��m��&N� (�&'���%4�(|>P(),O&�(58:>P�"�"!#30!:���"�%>JÞ�!#8#!#�O<
&P*�>|M�,O!#�%/w>P�"!#3�Þ�>N,I�ð=$�>?,O(��"(535�"!#&'�5ä���A;� � � ���-��
 >���
K>;�A@1� >�=4�B���-ß¨M�>oèN(5� ö 4�4�� ö 6 æ ß æ2*Jç 6�ä

é 6 ç í��}ä�:9>N, @P(),�>N��;7�;ä��}ä��
(58#�%45ä9	£ãv(535� ��&P*«� &'$���;Q&���à¨&oâ �"()M�>N,">2�"!#&'�0*�,O&'/ Þ�8:$��N��à >2�-M�8:>P�"(5�MäH&(� = A
��A�P <�>�= >���
'� @��-�B
 � @���9�ß#6�C æNæ 4 � æMöJç ß æ+*Jæ 4Ïä

é 6 æ í��/ä :9>N, @N!:���"&'�5ä7:�4�()��&'/0()��>7>?��; / &';�(58#!:�FèD&P*dà¨&oâx1�!:��;¨$�35(5;Hå'!�Þ�,">2�"!#&'����&P*#Þ�8:$Tã Þ�&�;�!#(5�Mä C �*� � A
� <)�*�BJ � >3/ <�� /)�Ëß ö ê C æ ê * � öJö 6�ß æ+*Jæ�* ä

4 *



é 6 * í��/ä F�ä�:9>N, @N!:���"&'�5ä �X!:��;�1�!:��;¨$�35(5;
!:���"�%>TÞ�! 8#!#�O<7&P*9�"�%,"$�35�%$�, (5�Mä C 0	� @(A���� >3�DJ+A � ��7�A����)/ A�� ����
3��� ��ß
ö ê * C54 * / ��6lì * ß æ2*Jç�æ ä

é5/JìAí�5ä F�ä�:9>P��>N��@)>N,�ä�M�-O <E�(��/�>�@�P�< >�=8��� >��DJ � <E�B>3��
 � @,�-��
.� @���9�ä°��3)��,">�âx1Ç��!#8#8qß���(ZâÀH9&',"@-ß æ+*Jæ ì�ä
é5/ æ íA�;ä�:°(),O!#3Jß¨��(5�"�"8#(),Zß�>N��;D�/ä=�354�()$�(),O(),ZäB�x&'/|M�>N, ! � &'�V&P*4ó ��!#�"(�1�åN&?8 $�/ (���$�/0(),O!#3)>P8«/0(5��4�&';��.â�! ��4

�"��>oèJèN(),O(5;D>?��;735&N8#8 &�3)>P�"(5;gè', ! ;���äF���O�� �#= <)� J�� � @��-�B
BJZß æ ê C54 æ�* �#6lì�4�ß æ+*TæJæ ä
é5/ ö íA�;ä :B,O&oåy>N���%>28qßB�}ä9�
>P�%4�!#�Mßx>N��;J��ä �B&P<N(),Zä�0,()��>N,O;�1�å?&'�`�-,>N,"/.,>?�
!:���"�%>TÞ�! 8#!#�O< C���,">N���"!#()�?�Q>N��;

* &',O35(5;�,O(ZèN!:/0(5�Mä���A�� @��	��
 �C<=/ 0 A ß æMæJö C æ � öJö ß æ+*JæJç ä
é5/�4Aí��}ä � ä9��4�!#(
>N��;.�2ä ��ä9��4�&oâ<ä��E$�/ (),O!#3)>P8E� �%$�;�<
&P*��%4�(7�%$�,Þ�$�8#()�?�¯à¨&oâTM�>P�"�V>N�i>2! ,Ç* &N!#8.â�! ��4

�%, >P!#8 !:�Fè7(5;�èN(�� ()M�>N,">P�"!#&'�5äH�&D�8� � A ß ö�æ C æ / öJç � æ /�4 ö ß æ+*Jæ 6�ä
é5/"6]í L ä°��ä«�x&�3£@Tâx(58#8qä���,uè'>N��!�ò5(5;bà $�35�%$�>P� ! &�����;¨$�(w�"&�à¨&oâmM�>2�"��>V�ð�$�>N,O(V3),O&N� ���"(535�"!#&'�35<'8#!:��;�(),Zä

������� ��A;� �� @��-�B
BJ�����-�B� < <E�(�����Fß *�* C5/ æ?æ � / æ êÏß æ+*JçJç ä
é5/�/Aí �2ä��x&';�!Rä������%4�(0�"!:/0$�8 >2�"!#&'��&P*��%$�,Þ�$�8#()�?��à¨&AâeM�>P�"�}Þ�8:$TãYÞ &';�!#(5�Mä ��A "����
 �$����A�&(��
#A � <)�*�Jß
6lê C54�� æ+* ß æ+*�* 4�ä

é5/JêAí D�ä�H�äK�>7>N��;
��äK5äK��4�>N�Fè-äA�4�(5;�;�!:�Fè
M�>P�"� (),"���E&2*-�%4�(|��()>N,Í1�â�>N@2(<åN&', �"!#35(5�<Þ�()4�!:��;ã>V35!:,O3)$�8:>N,
35<�8#! ��;�(),�ä8� A�M�	O0A �C<+=�0-�)
BJ� @��-�B
BJZß æMö C 6Fê�4���6 ç 6�ß æ+*�*�æ ä

é5/ ç íA�;ä��354'$�/|/ ßE	.äG�B(),uèN(),Zß�>N��; :	äx��äB��&'��@P(Zâ�!#�òJä��(58 * 1�(Zî'35!#�"(5;¼&N�"35!#8#8:>P�"!#&'����! � �%4�(gâI>?@P(D&P*
�uâx&P1�;�!:/0()���"!#&'��>P8�Þ�8:$Tã�Þ�&�;�! (5��>?��;7�%4�(5!:,�35&'�?�%,O&?8qä � A�� @��-�B
 �C<=/ 0 A ß ö /�4DC æMç � 4�/Ïß æ+*�* 6�ä

é5/ æ í �2ä��4N<�<Jß¨5ä 7�.&'�Fè�ß�>N��;75ä �;ä��x&',", ()>�ä«��$�/0(),O!#3)>P8«, (535! , 3)$�8 >2�"!:�Fè¯à¨&oâ 3)>P8#3)$�8:>P�"!#&'��$��"!:�Fè·Þ�&�;�<?1
ó¨�"� (5;D35&�&',O;�!:��>P�"(��"<��"�"()/ ä�M �-O0A�P <�>�=8��� >3�DJ � <E�Pß æ C *�* � æNæ 4�ß æ+*Jæ /�ä

é5/ * í��&'4�>?��@)>N,ZßK�"ä L >�å�! ;�� &'�5ßK>N��;²�áä ��&',Þ (),uè�äE��$�/0(),O!#3)>P89� ! /0$�8:>P�"!#&'��&P*-$���� �"()>P;�<�à¨&oâe>N,O&'$���;�>
�ð�$�>N,O(��uâ-&21�;�! / ()���"!#&'��>P8°35<'8#!:��;�(),Zä���������=�0!� J =4� >3��@ >BJ � >3� � @��-�B
'�-<(/10�>��%�B/ J F��3� � <)� <)�%/ <�ß=M�>]èN(5�
/ æ�ç � / ö ìÏß'��4�(0CE��!�åN(),O� ! �O<7&P*9�<';¨��(5<JßÉ�A$�� �%,">P8#!:>�ß æ+*�* /�ä

éëêJìAíAF�ä«��%, &'$�4�>P8Rä �CjÞ (),�(5!:��(�Þ�(5�"&'��;�(), (|�A, ��;�(),��x&'��(), ,O(Zè'$��Fè�ä.��%� A C 0	7 J ���"�	�%
?F�0#<)OJ� <1�2M�<)�#<
� ��@ ��<�ß�/DC ö�æ ê � ö / æ ß æ�æJçJæ ä

éëê æ í��}ä��°>N/0$�,">�ß¨	7ä¨��,">N$��"(Jß�5ä��4�! , >)<�>N/|>|��ä�� �%4�!#!Rß«>?��;²��ä���$Jâ�>N4�>N, >�ä-��4�,O(5(�1�;�!:/0()���"!#&'��>P8B35&'/�1
M�$��%>2�"!#&'��&P*¥$���� �"()>P;�<yà¨&oâ���>N,O&'$���;�>0�ð�$�>N,O(�35<�8#!:��;�(),Zä������	�"=�0"&(� = <)�=��>�=4����� >�@�F���� � <E� <)��/�< �3�
M�	O�<E�(��/ >�@��C<2=�0	�)
BJ ����� @��	��
�
7 ��>�OJ��/
JZß�� !#8 8#!:>N/0�vÞ�$�,uè�ß æ+*JæJæ ä

éëê ö í��}ä��°>N/0$�,">�>N��;À��ä���$Jâ�>N4�>?,">�äe�E$�/ (),O!#3)>P8��"��$�;�<J&P*�>P(), &';�<���>N/0!#35�1Þ ()4�>�å'!#&',+&P*�>��ð�$�>N,O(
35<�8#! ��;�(),�ä8� A;� �  "�B�%
.������AJ>���
 &(��
#A�� <)�*��A ß�4�4 C æ ê æ � æMç ì�ß æ+*�* ìÏä

éëê�4Aí��}ä°�«>?/�$�, >�ß«�,ä«��4?�%>�ß«>?��;i��ä9��$Jâ�>N4�>N, >�ä|���
��4�(Q,O(58#!:>JÞ�!#8 !#�O<`&P*��uâx&P1�;�!:/0()���"!#&'��>P8B�"!:/�$�8:>P� ! &��
* &',7$����"�"()>2;�<;à¨&oâ��7>N,O&'$���;À>�35<�8 !:��;�(),Í1��O<�M�(��"�%,"$�35��$�,O(Jä � A � �  "�B�%
 �$�3� A >���
K&(�%
�A2� <E�D�#A�ß
4�/ C öJç /�� öJæJæ ß æ+*�* ì�ä

éëê"6]í D�äÎ6.ä)��4�&�/|M��"&'�5ß � ä C�ä ��ä ��>N,O�"!RßP>N��;��}ä � ä��
>P�"� ! �5ä-M�-O <E�(��/�>�@ �2�=��
 �?<)� <)� >�=4�������� ���-��
�>�=4�B��� J
>��%
.��� � @��B/�>�=4�����DJZä9	98#�"(Zå�! (),��35!#()��35(Jß æ+*Jæ /Ïä

éëê�/Aí ��äJåP>N�08#(5(),ZäK�.&oâI>?,O;��«��4�(E$�8#�"!:/|>P�"(�35&'���"(),uåP>P�"!�åN(�;�!ÖãK(),O()��35(��"354�()/0(JäN��&'��&N� &'��!#35! �O<|>N��;035&'���"(),Ç1
åP>P�"!#&'�V35&'/�Þ�!:��(5;D!:�7>��"(535&'��;7&', ;�(),�� 3£4�()/0(JäH�����-�(� >�@ � �.F��3O ����= >�=4����� >�@ C 0-7 J ��/
JZß æ 6�CH4Jê æ � 4 ç ì�ß
æ+*Tç 6�ä

éëêJêAí ��äFåy>N�w8#(5(),Zä«�.&oâ�>N,O;�����4�(A$�8#�"!:/|>P� (E35&'��� (),uåy>P� !¦å?(E;�!ÖãK(),O()��35(��"354�()/0(Jä�F�ä�� �"(535&'��;�1�&�,O;�(),x�"(Zð�$�(58
�"&/èN&';�&���&Aå�, ��/0(5�%4�&�;4ä������-�(� >�@ � �'F���O�� �#= >�=4�B�3��>�@ C 0	7 J �B/ J8ß�4 ö C æ ì æ � æ 4Jê�ß æ+*Tç�* ä

6lì



éëê ç í ��ä D�ä9F�! 35@P(),O<Jä 698:$�35�%$�>P�"!:�Fè�8#! * �7>N��;J;¨,">]è²&��J>�8#&'�Fè�35<'8#!:��;�(),V&P*��ð�$�>N,O(73),O&N� �O1��"(535�"!#&'� ! � >
�%/ &'&N��47>N��;7!:�D>0�%$�,,Þ�$�8 ()�?���"�%,O()>N/ ä���A�� @��	��
 �C<=/ 0 A ß ö /DC 6 æ�æ ��6 * 6�ß æ+* êTê�ä

éëê æ í���ä���>P�%4�!�ò)$5ß¨��ä���4N<�>�ß�H�ä¨��� �%$�@N!Rß¨>?��;D��ä�6 $�ïO!#!qä¥�E(),O&�(58:>P�"�"!#3�! ��� �%>JÞ�!#8#! �O<�&P* ,O(535�%>?�Fè'$�8:>N,x35<�8 !:�?1
;�(),O��!:�D>|4�()>�å�!:�FèQ/0&�;�(Jä�� A � ���-��
 >��%
 >;�A@1� >�=4�B�3��ß�/ * C 6 æ�æ ��6 * 6�ß æ+*JçJæ ä

éëê * í��}äx��ä-��äG� !#8#8 !:>N/ �"&'�5äeF9&', �"(Zî`;�<=��>?/0!#35�D!:� �%4�(D35<�8#! ��;�(),§â�>N@P(Jä ����� A � < H"A8� @��	��
K�C<=/ 0�A�ß
öJæ C 6 çJç ��/�4 * ß æ+*�* ê�ä

é ç ìAí��}äÉ�¯ä � >N@?!Rß��;ä=�()�5ßÉ>N��;7� ��>P;�1Ç	¥8 1Ç��>N@-ä���$�/0(),O!#3)>P8«>N��;7(Zî�M�(), ! / ()�N�%>28K!:�JåN(5� �"!�è'>P�"!#&'�+&P*4à¨&oâ
M�>P� �E>�*�,O(5(58#<D,O&N�%>P� ! &���>JÞ�8#(��ð=$�>?,O(�35<'8#!:��;�(),Zä8��A�� @��	��
BJ9>��%
.�I=4�(�-/+=4�-� <
JZß æ C5/�/�/�ß æ+*�* 6�ä

6 æ



�T� �r�I�áÝ�� ��Û4Ü��K�

	 ��4�(��%4�&�,O�"(5�"�x�"!#;�(0&P*«�%4�(�35<'8#!:��;�(),
� ��4�(�8#&'�FèN(5� ���"!#;�(0&P*«�%4�(�35<'8#!:��;�(),
��� �.&N�%>P8�;¨,">oè035&�(��Q35!#()�N�
��� � �x�
V;¨,">oèw35&'(��Q35!#()�?�
� ��� :�, (5�"�%$�,O(�;¨,">]è|35&'(��V35! ()�?�
����� *�,O!#35�"!#&'�7;¨,">]è�35&�(��Q35!#()�?�
� � �.&N�%>P8�8#! * ��35&'(��V35! ()�?�
� � � :�, (5�"�%$�,O(�8#! * ��35&�(��Q35!#()�N�
� � � *�,O!#35�"!#&'�78#! * ��35&�(��Q35!#()�N�
� ��� �x�
V8#! * ��35&'(��V35! ()�?�
��� �.&N�%>P8K/0&'/ ()�N�x35&�(��Q35!#()�N�
� ! � �x>P�"(�M�,O(5� �%$�,O(�35&�(��Q35!#()�N��>P�x35()�?�"(),O8#!:��(
� ! � ��%>oè���>P�"!#&'�VM�,O(5�"�%$�,O(�35&'(��V35! ()�?�
� !
�
� �$�,Í*�>P35(�>�åN(),">oè?(5;|*�,O&'�?�%>P8��"!#;�(%� !

� !
� �
� �$�,Í*�>P35(�>�åN(),">oè?(5;Q�"&�M7>N��;1Þ &N�"�"&'/ �"!#;�(1� !

� :�, &JïO(535�"(5;·â�! ;���47!:�7�%4�(�� �%,O()>N/�â�!#�"(�;�!:,O(535�"!#&'�.$ ��	�35&N��� � ��"!:� �J%
�"! �4�(5;�;�!:�FèV*G, (Zð=$�()��35<
E :�, &JïO(535�"(5;Q8#()�FèN��47!:�7�%4�(�3), &N�"�O1��"��,O()>N/{;�!:,O(535�"!#&'�$ � 	��"!:���&���35&N���J%
� ��(5!¦è�4N��&2* 35&'/wM�$��%>P�"!#&'��>P8�;�&'/w>P!:�
� � �x!:/0(�/0()>?�78#()�FèN�%4V&P*�,O(535!:,O3)$�8:>P�"!:�FèD,O(Zè?! &��
��� �x(5<���&N8#;��A��$�/�Þ�(),Zß � 
 �#���
��� ��%,O&�$�4�>P8K�'$�/�Þ�(),�ß��"!��#�#��

� ��&'�?1�;�!:/0()���"!#&'��>P8°�"!:/0( $ �"3)>P8#(5;�â�!#�%4 �#�#��
 %
� ��%,O()>?/<â�! � (}åN(58#&'35!#�O<
��
 6 , (5(��"�%,O()>N/ åN(58#&�35!#�Ç<+ ��,O&?�"�x�"�%,O()>N/ åN(58#&�35!#�Ç<��� 	�î��"()�?�x&P* ;�&�/|>P!:�7;�&oâE���"��,O()>N/ &P*?Þ�&�;�<� � 	�î��"()�?�x&P* ;�&�/|>P!:�D$�M��"��,O()>N/{&P*�Þ�&�;�<
� ���FèN8#(�&P*«!:��35!#;�()��35(
� �B8#&'35@)>oè?( $ � �#���-%
� ��!:��! /0$�/Ã35(58#8«�"!�ò5(0>P;oï >235()�N�x�"&|��4�(<Þ�&�;�<
� �
>oî�! /0$�/{35(58#8K� !¦ò5(0!:�V*�>N,"ó¨(58#;
��� ��&'�?1�;�!:/0()���"!#&'��>P8°�"!:/0(�� �"()M
� ��!:��()/|>P�"!#3�å'!#�"35&N� ! �O<
� 698:$�!#;D;�()���"!#�O<

6 ö


