
���������
	�������������������������������������
	! #"�$&%'�
( $)�*��+,�-$.��+,�/����"��0�����1�����2���43

5 6/798;:=<&6/7
:=>@? ACBEDGFH?I<KJMLINPO 7
:.FRQ'SG?�JTQ

UWVYX�ZY[]\ [_^@` X�a�`#bdc

egfChji0kml*n�opkrqts�u kmi&v0wyx{z|km}H~y�
e.�}�np�jl~�hji0�ml*��s#��n�lr�#�/xj�_�#�
k*op��qG�_q�k*oC~��W����lr�

�.i0kr�jk ���d�Rq��}Hxjk��m�����



� � �������
	��

�������������������������! ����#"%$�&%'(���) +*�,!��"�*.-��0/�1+'�23��$�45�0'�23�#���� +768��'�239���"�*#�:&;�!'�2�1:�)�!'<�8���!*��:&�4=�! �'?>A@B�!*�����4
-��=�!�DCE1:�)��"%��"�*F'�2G������ +*H/I'E>����KJ�L!#"%ME�N�����! �����"�$�&%'���9)O+��"�*B"��0'�2%-P�!ME RQN�N>3��"%$S�E�� +��/3"�*H�+��$�"%��TVUH�) �'
/�1:9����W/I'?>�9��89X/�O:��&�����>Y��"�9�4ZC?�:&[�DQE���)O+'\�8���!*#�:&]4^�! �'E>A@_/I'�/3��:�`-P�a/�1+'�23��$�4ZQb�EQ?��MDQE +�`-+*��!*c���(/�O:
�4=/G����4=��"D +���!c�d-��e-�#�:&f4='�,�"�9XO+��g+��"�*hT_ic��"DCj/31+'�23��$�4kO+��g+*c/I'84='?�!*l&3��!1:�)1:�m&���+M�$(na'8"o ��Xp_�)1:��'
�EQD���)O+'<�8���!*D4^�! �'E>%Q�T�qE'8��L!9��� +*8/�1:9����I-��r/I'�/3��I�4=/G����4=��"D +�����r �$! �'l4=�! �'?>%Qc��/�1+'�6�1:��4='<�8���!*�4b-��)�!Q?���
s8�\�8�?T

t



� � ��������� �

����+����������) +�'8" '��l +&%�����68&D K��'8��>;#�K�N68��'�2G���7#������4^#"��) +�'8"W/�1+'�2G����4�@V +&��0��#4
#�  +&��04 �)1+ME#"%6a'��
 +&%�(�)1+������� � +&j1+�!68�)1m>f �'X#������4^#"��) +�'8"X'��Z +&��N'�2%-P���� +���"Y +&%�W68�����"f�"%/G�% �+����"���T_U &����� '�1+M
/�1+���+��"o +�c� �+��1+���!Q0'��BME"%'�� " 1m��>��'8�+� Q�4=�! +&%'?>�� ��"�>a>%���+��1:�2 ��� /�1+'�23����4 �  +&��) c'E�!�!�%1c>��%1:#"%6= +&%�
�4=/G����4=��"D +�) +�'8"N/3&�������� � +&W��'84^�=/ '8�:�+�23���K��"��	�7�!1:�!TIte ��'8�������� +&%�=68�����"W/31+'�23����4
� � +&W&%����/N'��
 +&%��&���!1:�)1m�:&���!���Gnd'8"D ��Zp_�)1:��' 1:��>��'8�:� RQ^4=�! +&�'E>ATEU &%�c/3�)1+ '��  +&%��� '�1+M ��r +&%��>%���+��1m�/� +�'8" '��  +&%�
�4=/G����4=��"D +�) +�'8"��"0 +&%� so���8�=/31+'�6�1:��4^4^#"%6^����"%68���)6���T

t+t



� ����� ���	��
� �

�r1:'8&�����g+�`-+h@ ,!� -+����4 "��a �$! �'(/�1:9��!7/�1:����'<�8��� �+��4='8�� +�) +"%� �N,!� -+����4 �%����>�� ����g�M��!1+'8� ��� ��!1m�) +�%1:�A@
ME ��!1+'8� -��+��4 /�O:./�1:9��!H/I'8�%,���hTAqE'8��&������:*�4 �� +*#4�@ �)2EQN�DC?�+����>%MEQ 4=$=/�1m9����K2EQ?��Q ��'8��"%�S�EQE��,�*��89�"oQ
�����!ME �1+'� ����:&3"���+M�'8� � �)ME���� �'8���7���lUlT

na�)1: +�"��_��>�*�M

t+t:t



� ��� � 	 ��� � � �

na'`-P� /I'?>%�!M�'\�89�"3*%/3�) �O:*?����>%'8�3�!*�4 �S �$! �'K>��/3��'84='\��$_/�1:9�����@o/3��"D�=ic'?�)T8tP"%6%T �F���?��� q?���\�E*�M�'\�?3p q?�)T�@
���^����"�"�$ 1:��>%Q0�S/�O:�/I'84^*#"%MDQ�@EME ��!1+$Z4^I/I'84='8&���Q �EQD ���'�O:�  +�% �'^/�1:9��! T

te�



� �� ��� � � �

UH�% �'a>��/3��'84='<��'8�(/�1:9��!B����"E�`-+ ���EC?4 ME1:9��+"DCE4 1+'E>3�L���4�@IME ��!O:* 4^r�D,�>%QW2EQE�#B'�/I'�1+'8�A@V"%�e-���" /I'
>%'�23�0�EQ?��'�M�'8g�M�'8����M�$�&�' �� +��>3��?T
�c9��+����>��`-+*��!* 1:L���"�*_4^7/I'84='8&���'a/�O+�!M�'8"��) ^4^"�'8&%'a ��!,!MEC?�:& /�O:�!M89),!�!M;"��W������ ���,����'� ���4�@r>�*�MEQ(���
"%�e-!@��7'�23g+hT

���
	��������������
�����������������! �"
�7'�2I��g �r����9�g��!M

�



� � �b� �

� ������� �
	 T 	 �H'�/3�� /31+'�23��$�4K���^�!*��I/�1m9���� TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 


� ���������������������������� ��!"�$#%'&)( *

ET 	 + ��>3�'84=�! �1:�� � � '� �'84=�! �1m�� TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T ,


ET 	 T 	 � 1+'8�� �'�1+'<�DC J�&���� T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T ,

ET 	 T-
 .I9)Om��DC  �'�MWT T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /

ET 	 T-, .I9)Om���'8�� �T T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /

ET 	 T0/ tP"o ���"���� +�='���9)O+��"�*�T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /

ET 	 T-1 tP"o ���"���� +�=�EQD���)O+'<�89�"�*YT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /

ET 	 T-2 na�!1:"�9=��9)Om���'8�� T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /


ET-
 .I9)M?����>�"�*I/I'`-+4ZQjT T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1

ET-
ET 	 3 �+���! +��'\�8���!*H4='?>%��� TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1

ET-
ET-
 na�! �'E>�Q �ECE/ '?L� +��'8�����! +����"�*�T T T T TZT T T T T T TZT T T T T T TZT T T T T T 2


ET-, na�! �'E>%Q0������'�,!��"�$ "��=�+����>%'\�89�"�* /3�)/�1:��M?� T TZT T T T T T TZT T T T T T TZT T T T T T 2

ET0/ �cQD���)O+'<�8���!*F4=�! �'E>�Q[T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 4


ET0/%T 	 �H'?>��� +�) +� 4^�! �'E>%Q T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 4

ET0/%T-
 �cQD���)O:'\�8���!*F4=�! �'?>%Q�TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 5

* 6798$:)&<;>=?�@����A"BDC��9��BD8"(>8$:FEG������ �9�
,ET 	 �cCD/I'?L��! M�'8"'H368�%1m��L!"�*��:& � �)ME �'�1 � T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 	 


,ET 	 T 	 I "�����QE +��+M�$ZO+��g���"�*0T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 	 ,
,ET 	 T-
 �cCD/I'?L��! /I'84='?�!*I/ '8��'�M�'8����� T T T T TZT T T T T T TZT T T T T T TZT T T T T T 	 ,
,ET 	 T-, �cCD/I'?L��! /I'84='?�!*I/ '8��'�MD1+Q?�:&3��� T T TZT T T T T T TZT T T T T T TZT T T T T T 	 /
,ET 	 T0/ �cCD/I'?L��! /I'84='?�!*IME�%2G��+M�$�&%'^L� QDOm�� ���"D�jT T T T T TZT T T T T T TZT T T T T T 	 /
,ET 	 T-1 qE �'?�:&3���� +��+M�$KO+��g���"3*aTZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 	 1

,ET-
 na���+&��"%6 T T T TZT T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 	 1
,ET-
ET 	 i����ME1+�! +�����L!"3* �:&DQD2G� TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 	 1
,ET-
ET-
 �������� +"%'8�+ + �+*� �� T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 	 4
,ET-
ET-, I �% �'84^�) +��:M89 M�'8"3�� �1:�%M8���Z�:*� �� T T TZT T T T T T TZT T T T T T TZT T T T T T 	KJ
,ET-
ET0/ + ��>��'���� +"�*I ��ML? +�%1+Q�TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 	 5

,ET-, . '�2�1m�)�!��"�*A�ECE�+����>%ME�]T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 	 5
,ET0/ tP"o ��!1+/I'8������� T TZT T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 	 5

,ET0/%T 	 tP"o ��!1:/ '8�#�����ONQPkT T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 
SR
,ET0/%T-
 tP"o ��!1:/ '8�#�����ONOT T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 
 	

,ET-1 na'E>%���#����� ����"%M�'\�?"�*�&�'^'8�����! +����"�* T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 
 	

�ct



,ET-1ET 	 qE���! ����#"%$ ��>%1+'`-�� T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 
�

,ET-1ET-
 q?�#��"%��L!"�*I�����! +��'kT T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 
�

,ET-1ET-, qE���! +��'^'�23��'8&DQ T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 
�,

� � ;%��$B���8S:);%8$=��GB ��� &����� B��S#>� ����A B�C��9� B�8"( E ������)B ��	
/%T 	 
 ��!1:�)1:�m&���+M89 �DQE���)O+'<�8���!*.4=�! �'?>���T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 
�1
/%T-
 na'8"o ��=p_�)1:��'=�EQD���)O:'\�8���!*H4=�! �'E>�Q T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 
 4

/%T-
ET 	 � �8�)��.nd'8"D ��Sp �)1:��'jTZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 
�5
/%T-
ET-
 �c�!'�1+M�'\�89�"3*V/I'^L!9��� ����m& T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 
�5
/%T-
ET-, + '\�?"%'84=�!1:"%�Z1+'�����'�,!��"%$ /G�)/�1:��MEQ5T TZT T T T T T TZT T T T T T TZT T T T T T 
�5
/%T-
ET0/ qE �'?�:&3���� +��+M890s8�)M�'�2G�&%'^� ��!1:��L!"3*A4=�! �'E>3�[T T T T TZT T T T T T TZT T T T T T ,SR

/%T-, 
 ��!1:�)1:�m&���+M89 nd'8"D ��Sp �)1:��'S�DQE���)O+'<�8���!*.4=�! �'?>�� T T T T TZT T T T T T TZT T T T T T , 	
/%T-,ET 	 I ��6�'�1:� +4K��� &3��!1:�)1:�m&���+M�$ na'8"D ��Sp_�)1:��'^4=�! �'E>�Q
TZT T T T T T TZT T T T T T ,�,
/%T-,ET-
 �H'� �O+�!23"DC0/I'EL��! �E�!'�1+M �;T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T ,$/

	 �KEG�)#>'E '&���BD8" *�
1ET 	 s8�\�8� ,)i T T T TZT T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T ,�2

1ET 	 T 	 � 1m� �F�:��$�"oQ T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T , 4
1ET-
 �B'8��23� 4=�! �'E>�Q �ECD/I'?L� +��T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T , J

1ET-
ET 	 �cQD/G��CD�8�<-+*��!*I�?������ +"%'8�+ + �)/3���M8����� T TZT T T T T T TZT T T T T T TZT T T T T T , J
1ET-, �%'�1:4 9) �?�� +�%/3"�*#�:&��=�ECE�+ +�%/3"�*��m&0>��) T T T TZT T T T T T TZT T T T T T TZT T T T T T ,�5
1ET0/ qEQ?�� �$�4 n(p71:��> T T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T ,�5

1ET0/%T 	 qE �1m�%MD +��1:�=��Q?�� �$�4 � TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T ,�5
1ET0/%T-
 + �!/�1+�!�!��"D +�����K�+��$�"DQ TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T / 	
1ET0/%T-, �H'8�� +�%/a�DCE/I'EL� +�aT T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T / 	

1ET-1 na�! �'E>�� >%������"�*FTZT T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /"

1ET-1ET 	 � '�M89���"�*A �'�/I'8��'�68��:M89 �" � '�1:4 ����� T T TZT T T T T T TZT T T T T T TZT T T T T T /"

1ET-1ET-
 � ���4^�"3������U�� �D1:�m&%'8� � T T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /"


1ET-2 + '���g:*�O+��"�*A4=�! �'?>%Q0�ECD/I'?L� +� TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /",
1ET-2ET 	 .I��L!����"%��"�*I��>%1+'`- ��/3�)1m��������"�*�&�'K�����! +�#� T T T T T T TZT T T T T T TZT T T T T T /",
1ET-2ET-
 . 1m�!��>���'\��$Z'E>%1m�)�!Q T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /",
1ET-2ET-, qE���! ����#"�9^� ��!1:����� T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /�/
1ET-2ET0/ I ME�34 ���#�����Z>%'�/3��>���$c��"��!1+68�� T T T TZT T T T T T TZT T T T T T TZT T T T T T /�/

1ET 4 . '�2�1m�)�!��"�*�T T TZT T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /�/
1ET 4DT 	 . '�231:�)�!��"�* �+*� �� T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /"1
1ET 4DT-
 . '�231:�)�!��"�*A�EQD/I'?L� ���"oC?�:&a&%'?>�"%'� T TZT T T T T T TZT T T T T T TZT T T T T T /"1
1ET 4DT-, p71:�������Z��"%68��� T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /"1
1ET 4DT0/ U.1:��"��	� '�1:4^����� &%'E>3"%'� ��"%�!1+68�� "3�S23�)1+�!�?"%'8� �� +�%/G"���!0T T T T TZT T T T T T /"2

 ������#>9�<=?� ���
2ET 	 �H'8�%,�� �$  ����m&�"���:M�$Z�EQD2G������"�* T T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T / J
2ET-
 �c���� +������"�*./3�)1:��4^�! �1 � 4=�! �'?>%Q T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T / J

2ET-
ET 	 �l�!�E&�'E>�"�$ "����� +������"3* /3�)1:��4^�! �1 � 4=�! �'?>%Q T T T TZT T T T T T TZT T T T T T /"5
2ET-, tP������ �1:��L!"3*A�+��$�"oQ T T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1SR

2ET-,ET 	 U.1:��"��	� '�1:4^����� &%'E>3"%'� ��"%�!1+68�� "3�S23�)1+�!�?"%'8� �� +�%/G"���!0T T T T TZT T T T T T 1SR
2ET-,ET-
 . '�231:�)�!��"�*A��"%�!1:68�� �^�����! �����"�$�&%'^���) +*�,!��"�* T T T T TZT T T T T T TZT T T T T T 1SR
2ET-,ET-, . '�231:�)�!��"�* �+*� �� T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1SR

�lt:t



2ET-,ET0/ �H'8�� +�%/a�DCE/I'EL� +�aT T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1�

2ET-,ET-1 . 1m�!��>���'\��$Z'E>%1m�)�!Q T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1�

2ET-,ET-2 q?��$�"3���:4=1:�)M�'?>%1:�)/EQ��fT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1�,
2ET-,ET 4 q?��$�"3���:���������� T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1�,

2ET0/ � ��'�2G���Ate�#����4^�"3�) +�'8" U.���� cq%����"%���ST T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1$/
2ET0/%T 	 � 4^��+�+�'8"  ����+ ]T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1�1
2ET0/%T-
 q?&3��>%' �[ ����+ ^T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1�1
2ET0/%T-, � �)1+6��Z��/3�) +#���A�MLE ���"D kT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1�1
2ET0/%T0/ p7'84^/3���ML��������4 �"��) +�'8" /3�) +&��WT T T TZT T T T T T TZT T T T T T TZT T T T T T 1�1
2ET0/%T-1 � �!'84^�! �1:��Z���!�!��1:����Q T T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1�2

� � ��� !�� 	��

	 
 #>����&)(>� 9= ��

� � ���SE�� � ��� �� ����� �

� ���";%��B ��'#%��=�� �)CS( �S�<��= B ��
pcT 	 tP"��� +��������� /31+'�6�1:��4K� T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 2 J
pcT-
 �F�)1:��4=�! �1+Q�/3O:*�M8�)�!'\��$�&�'^O:9�>%M?� T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 2 J
pcT-, 3 �?��9�>�9�"�*I/31+'�6�1:��4K� T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 2 J

pcT-,ET 	 �cCD/I'?L��! WT T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 2�5
pcT-,ET-
 . '�231:�)�!��"�*�T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 4$R
pcT-,ET-, �c��'�,!��"�*A�EC?�+����>%M?� T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 4$R

� � )�KB�: �<CS; #%��� '&��':�� � ������� � � *

�ct+t+t



� 
�� � ��� � � � ��� 	��


ET 	 q?��'�,!MEQ 'E>%1m�),!��"%$�&%' �����! +�#� T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1

ET-
 na�!1:"�9=��9)O:���'8�� 	��
�������� �EQD��9)O+��"39=� 2I'E>3���N���Z�+4^�!1:���� T T T T T T TZT T T T T T J

ET-, �H'8�� +�%/3�)-�*��!*I1m��>��'���� +��� �EQ?�� �O+����'<�89�"�*A��"%�!1+68�� T T T T T TZT T T T T T TZT T T T T T 	 R
,ET 	 � �!'84=�! �1m��Z/�1:'=�DCE/I'EL��! M�'8"'HG68�%1:��L!"�*�&�' � �)ME �'�1:��T T T T TZT T T T T T TZT T T T T T 	 

,ET-
 �c���+������ �'<�8� ��"�����'�68��=T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 	 ,
,ET-, �cCD/I'?L��! /I'84='E�!*I/I'8��'�ME1+Q?�:&���� T T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 	 /
,ET0/ � ��������"3��'\�8� 4=�! �'E>3��T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 	 1
,ET-1 I ��/I���� 1:�) +�'(T TZT T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 	 4
,ET-2 I ��6�'�1:� +4 Q0/�1+'=���% �'84^�) +��:M�'8�NM�'8"��� �1:�%M8�!V�+*� �� T T T T T TZT T T T T T TZT T T T T T 	KJ
,ET 4 �H'�1+'\�?"�9�"�*.�"D ��!1+/I'8������� M�'8"��� +��"D +*�4^�
 � � �^���"%��9)1m"�*�4^�
 2 � � ��"%M8����4^�TZT T T T T T 
SR
,ET J U � �E1:�:&�'8� �c-���>�"��S�_-���&%'^4='�,�"DCE�m&d���#�4^�"����!* T T T T T T TZT T T T T T TZT T T T T T 
 	
,ET-5 � �!'84=�! �1m��Z/�1:'=�DCE/I'EL��! ��9)O+�Z2 '?>���"��S'�2G��'��!� T T T T T TZT T T T T T TZT T T T T T 
�,
/%T 	 tP"o ��!1:�)M8���K�0&���!1:�)1:�m&���:M�$ �� �1:�%ME +�%O+�0T T T T TZT T T T T T TZT T T T T T TZT T T T T T 
�1
/%T-
 � �!'84=�! �1m��Z/�1:'='E>�&3��>0M�'8"'H368�%1:��L!"3*�&%'�� �)ME �'�1:� T T T T TZT T T T T T TZT T T T T T 
�2
/%T-, 
 ��!1:�)1:�m&���+M89 nd'8"D ��Sp �)1:��'S�DQE���)O+'<�8���!*.4=�! �'?>�� T T T T TZT T T T T T TZT T T T T T ,�,
1ET 	 �rOm*�ME�#��> -P��>�"�'E>��3�:&%$ �� �1+'84^'\��$ �+ �1:�%ME +�%1+Q 6�1m� � � �:��$�"oQ[T TZT T T T T T TZT T T T T T , 4
1ET-
 qE �1:��MD +�%1m�=��QE�+ �$�4 � n(p71:��> TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T ,�5
1ET-, 
 ��!1:�)1:�m&��� /3��'8g+�!M �EQD ��89)O:��"�9^2I��&%��4 �ECD/I'?L� +� T T T T T TZT T T T T T TZT T T T T T / 	
1ET0/ ic������"�*A/G��'8g�MEQ
TZT T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /"

1ET-1 .I9)M�'8"d'E>%1m�)��� TZT T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /",
1ET-2 tP"o ��!1+/I'8������� &%'E>3"%'� ��"%�!1+68�� "3�S/3��'8g�M89��m&�T TZT T T T T T TZT T T T T T TZT T T T T T /"1
1ET 4 �c&%��� 4=�!�� "�'�1:4^9�����4^A>���'8��/3��'8g��!M T T T T TZT T T T T T TZT T T T T T TZT T T T T T /"2
1ET J �_�)1+�!�?"oC 4='?>%��� 
 � q T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T /�4
2ET 	 ������ "��!�E&%'?>�"%� "3���� +������"DCE�m&d/G�)1:��4=�! �1 � "3�SMD�8����� +���DC?�+����>�ME� T T T T TZT T T T T T /"5
2ET-
 . '�2�1m�)�!��"�*�
 � � 4='8"�'E�m&%1+'84^�) +��:M�$�
 2 � / '84^'E�!* � � ������g+"DCE�m&��K23�)1:�!� T T TZT T T T T T 1SR
2ET-, . '�2�1m�)�!��"�*�
 � � �EQD���)O:'\�8��"%$K��"%�!1+68���
 2 � �����! �����"%$�&�'^���) +*�,!��"�*aT T T T T TZT T T T T T 1 	
2ET0/ . '�2�1m�)�!��"�* �+*� ��(TZT T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1 	
2ET-1 �cCE�+����>�"�9��+��$�"���/I' >%'�M�'8"�L���"�*�
 �?@8> � /�1+�?"�*E� ��!1:������
 2 @)� � >%1m��&%$ � ��!1:������
 �)@�� �  �O+�! +*� ��!1:����� T T T T TZT T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1�

2ET-2 . 1:�!��>3��'\��$ '?>%1:�)�!QK� -���>�"%'?>����m&%$�4 4='?>%�����S����#��� 
 � � M�'8"��� +��"D +"�*%/I'�������lq?���3"����!
 2 �ME1:9) �M89^ �1:�<-��!ME �'�1:��Kq?�#��"���� T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1�,
2ET 4 � ��'�2G���Bte�#����4^�"3�) +�'8"aU.���� =q?����"%����
 � � � 4^��:�+�'8"W ����� �
 2 � q?&���>%'��  ����� "
 � � � �)1+6����/3�) +#���A�MLE ���"D #
 > � p7'84=/3���ML0������34^�"��) +�'8" /3�) +&���
 � � � �!'84=�! �1:#� ���!�!�%1:����Q T T T T 1$/
2ET J tP������ �1:��L!"3*A�+��$�"����:4=1m�)M�'E>%1m�)/DQ�� T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1 4

t%$



2ET-5 tP������ �1:��L!"3*A�+��$�"����:���#������KT T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 1 J
pcT 	 �l,���8�) �������M�$ 1+'���&%1:��"�*A�+QE�� �$�4K�dn(p71:��> T T TZT T T T T T TZT T T T T T TZT T T T T T 2�5
pcT-
 i������'�6^/31+'^"����� +�\����"�* /3�)1m��4=�! �1 ���ECD/I'?L� +�jTZT T T T T T TZT T T T T T TZT T T T T T 4$R
pcT-, qE���! �����"39^��"�����CE��� T T T T T TZT T T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 4 	

$



� 
�� � ��� � ��� � ���B� � �

/%T 	 
 ��!1:�)1:�m&���+M89 �DQE���)O+'<�8���!*.4=�! �'?>��#� �EQE ��89)O+��"�* �8�)�!�!2 
 1+�MHG"%� � T T T T TZT T T T T T 
 4
/%T-
 
 ��!1:�)1:�m&���+M89 �DQE���)O+'<�8���!*.4=�! �'?>���T T T T T TZT T T T T T TZT T T T T T TZT T T T T T 
 J
/%T-, + �!68�3��9)1:"�*A�� �'?�:&3���� +��+M890s8�)M�'�2G�&%'^� ��!1:��L!"3*A4=�! �'E>3� T T TZT T T T T T TZT T T T T T ,�

/%T0/ 
 ��!1:�)1:�m&���+M89 nd'8"D ��Sp �)1:��'=4=�! �'?>��#� �EQD ��89)O:��"�*A�8�)�!�!2 
 1+�MHG"%� � T T T TZT T T T T T ,$/
/%T-1 
 ��!1:�)1:�m&���+M89 �� �'?�:&����� +#�+M89 so�)M�'�23�&%'^4^�! �'E>�� T T T T T TZT T T T T T TZT T T T T T ,�1

$ct



� :�� 6�FHO <�: �

��� �

�rOmV�)1:�m&�� ��!ME �'8"���+M�$�4 "39��E1:&D�W"��)/3O�TG4=���+ +��M�$ ��9��+ +���E2DQ -P�K�?&%'E>3"%$ �!'8&�����>3"�� �����! ����#"%$S�E�����+ +"%'8�� +
�S���) +*�,!��"�*?-P��>�"�'� +����ECE�m&0'�2?-P�!ME �AT�� ��'8��L!���:"%$ >%'�2I� "%��"�* �!/�1:�\�E#>����K�������M�'8��/3O+�!M89),!M�'8� �EQD ���'�O:��"�*
/�1+'8�+ �'�1+'\��$�&%' 4='?>%������"��\�D1:&�'\�8��"%$ ��9��� +���E2DQ�T �c�=��9)M?����>%�  �'8&%'� �' 4='?>%�������=��"�9�4 C?�:&N�����! �����"DCE�m&
/I'E>34^*�"%�!M -P� /I'� �$ 4='�,�"�$ �?�����������!'\�8�) S�����! �����"%$ ���) +*�,!��"�*7'�2?-��!MD �����0�+��$�"%� /�O:�23�#�,�"%�S +�)MG@G-+�)M�$
2EQ 2DQ?��'a���0�+ME�% ���L!"�'8�� +hTH�c����3����������!* �+���! �����"%$�&%'N���) +*�,!��"�*7/�O:� �'8454^*#"�*�4=�^�!'8&3����>�"%��"�* 4^"%'�,��� ��?*
>%'�/3��>3��$ �����! �����"%$ ��"%�!1+68�� "3�7-P��>3"%'� +�����$ L!9��� +G�+��$�"DQ�TDna�! �'E>%Q=�ECE/ '?L� +�= +�)M�'<��$c�?��������#�������� ��/3��>��<-+*
>%'K'�23������ +G/I'EL!*� +��L�'\��$ 6�1:�$H3MEQ�@?MD ��!1m9K�+�c"��)�!CE�89��  ����� �	�
�
����� �� ����� 	
� ��� � �
	  
 ��"%68� T �  ����� ���
������� ����
�� ��� � ���� � � T�cCD�!M?��4^"3*��!c� '�23������ +�/I'?L!*� +��L�'\��$�6�1:�$H3MEQ��+� -��,(�?*���� "%�!,  �O:����! ���! �+"3�),�* ��4=�����W�EQD ��89)O:�! 
'�2�1:�)�!Q�@ ME ��!1+$ 4^�<-+*V�d/I'��!'�1+'\�8�) ������K�E�!23��>�� >�'`-P��4�@G,!� �+����>��`-�� 1+��9���"%'8�a�+��$�"D� T3� ��'8��L!���:"%$ >%'�2I�
-+��'8�^��"�9�4 Q^/I'8�� +�%/EQ�@8ME ��!1+$ -���'8� �!/�1:�\�E�>3��� ������'�,!��"DQ "�� � QE���M89���"�*#�:&^��9)M?����>%���m& �Z/�1+'?>��%M?�`-+*?������4^
ME�8����� +"�* �EC?�+����>%MEQ�T nN"%'8&%' /31+'�23��$�4 �b"%��"�* �Eg+�)Mb�+ +9����a>%'8�+ +�) ���L!"%�N�3��/I'�M�'`-�����d�DQEO+��g���"%'%@7�  +�)M
�ECD�!M?��4 "��S/I'8�� 1+�����#��� +��:M�$Z��Q?"o �$!�!Q0'�2�1:�)���d"���>�9���� /I'�ME1:��L!�`-���T

. O:�e-�4=��"%�e-����! +g+*�4 /�1+'�23��$�4^��45��"39�4ZC?�:&b4^�! �'E>N-����EQE��'�M89 �
� ��� ��� ��� ���	�
� � �	�=�(� "�*7/3��Q?"%'8���!*
��"���L!"%$ �DCE/I'EL��! +"�*%"39)1+'�MDQS"�� /3O:*��+���3g+"%'8�Z&3��> �7�)1:'\��'8�^/G���) 	� '�1m4 �AT8U.��"D �'Z/�1+'�2G��$�4j-P� �!�?��9�g� ��l4^�)1 �
M8��"D +"�*F�d/�Om*�/3��>%�K��QE"D �$!�!QW�+��$�"W�S�MLE ��!1:�$!1:�A@IMD ��!1:$S�+�=�DQE��"���L!�`-+*H�!/�1:���?�>��#� M�'84=/G���ML?"3*V6��!'84=�! �1m�*
�W�+��'�,�� CE4  �����! ����#"oC?4^ / '?>�4^*#"%M8��4^hTHq 6��!'84=�! �1:#�+M�'8�b"�9)1:'EL!"%'8�+ +*7J������0�+'8�%�E#�+* >����#g+*r/�1:'�23��$�4�@
ME ��!1+CE4 -����DQ?��'�M89! ���#"%$ � ��� ��� �&�	�
� � ��� T �F��4=�%'�'<��$K"39)1+'�MDQ "%�!ME ��!1+CE�m&�4=�! �'?>K-��+'8� "3�) �'8���M �EQ?��'�M�$�@
,!�Z�+&�'�1:�S'84=�!���`-+* >%'8�+�),�� �����"%$ 1+'�����#g���"�*A�+��$�"DQ�T
s8��>�"�*�4 � /�O:*#�� +�%/ �A@P-+�)MK>�'8�+9�&�"%'8�% B1:������� ��_������4^?23�#*��!MDC?�:&K�ECE�:����>%M �A@m-P� ��
	
��(���� �)��* 
 1:��>��'���� +"�* �

��%� �)+ � 
 ��"%68�hT � �)+�� � ���
�
,� �� ���)+ � TFU.�) �'N4=�! �'?>��?@A/ �%��'E>3"%�S�DQ?�� +������"39d"���/31:�"��!�/I���m&d ��!1:4^'E>%Q �"���4^�MDQ�@?�����+"��),�* � QE���M89���"��l��/�1m9��?"%�c�:�4 �3��'\�8�) �"D ��!1:�)M8��� �����! +���S�K�!'�2�1:�)�!'<�8��"%$ �+��$�"DQ�T%�lC?�� +�%/I��4
�EQD���)O+'<�8���!*.4^�! �'E>%Q -�� 68��'�239���"3*G/I'�/3#�_'8�����! +����"�*A�?g����m&  ��������l�+��$�"oQ�T
� ��'8��L!���+"�$ >%'�2I�W�+� ��M?�% ���L!"oC?4 �+��$�"39�4�������4^�23�#*�,�*  +�)M�$��DC?�+����>�MDQ�4=�! �'E>f������'�,!��"oC?�:& "��

��� -+ � ��� ��*. �� �� � �! 
 ��"%68�hT � ��/�����0�%� ��� � TDU QD �'Z/ ����'E>�"��_�+/3*�g��_��4=/3�1:��+MEQZ'�1m���"o �'<�8��"%$l4^�! �'E>%QS2EQE��Q1+'���g+*�O+��"oQ ' ��/31:9��?"%$ �%�89),!��"�* � QE���M89���"�*#�:&0/�1:#"��!�/ �AT
p_*#����4f �$! �'c>3�/3��'84='<��$r/�1:9���� -P� ��/I���! H3M�'\�8�) .�E�#���� +"%'8�� +D� 4='�,�"%$ /�O:*��� +��/DQcM�O+��g���"�*8�:��$�" � �ML? ��!1: �

$!1:�A@�/31+'8�� +��>%'<�8�) � /I'�/3�:�) B��"�9�4=$ ����6�'�1m� +4ZQS/�Om�/3��>��<-+*��!*D�SJ��8��&D�^�Z"����E1:&�"%'8�� r� �4=/3����4=��"o �'<�8�) 
�ML?/ �!1m�4=��"D +9���"�*I��Q?�� �$�4 �+��'8��,�*��!*IM �?��������#������!A�����! �����"%$�&�'^���) +*�,!��"�*V +�)M�'\�ECE�m&a�+��$�" T

	



� � � �9n�h�w�� hji0n���q����T� k l~yq hji0�ml*�
p_*�����4 /�1:9����_-�� "��\�D1m&�"%'8�% �^#4=/3����4=��"D �'\�8�) l�MLE/I�!1:#4=��"o +9��#"�*I��QE�+ �$�4 /�1+' �E����3����������!A�����! �����"�$�&%'
���) +*�,!��"�* T
	 ��"�� 	� ����� 	
���
* �! �.* � �+� � 1:9�4 �!% �$! �'Z/�1m9���� 4^*�"�*?������M�'<��$c4^"�'�,��� ��E*%>�'�/3��>���$�&%'���9)O:���$�&%'
 �'�M?�d"��l-���>�"%'� �M?��/3��'?�:&DQ�@�"%�!2I'8��I�)M?��4 �3��'\�8��"�9 &%'E>3"%'� +�=�"D ���"%��� RQ0'���9)O+��"3*A/3��'8g�MEQ�T
���� +�%/I��4 ��QE�+ �$�4 � 23�3>%� /I'�/3��d �O:*�1+'���4^�!1:"%$ 
 ,)i � �:��$�"oQ �j/I'�/3��N�%�8�),!'<�8��"oC?�:& �����! �����"DCE�m&

��>%1+'`- �AT �lC?�� +�%/���Q?�� �$�4K���+�a'?L��!M89��89X��� � '�1:4=�N/ '�/G��+� �EQD/I'?L� ���"%$ ,)i5�+��$�"DQ�@_MD ��!1:CE4k2EQj�%,� �
�8�) ����V4^'8&��I/�1+'?�:&�9)�!�! l���^J�L�������4 /�1+�!�!��"D +����� �)/I'E> TE�B� �DC?�+����>�ME� 2EQ04^����Q 2ECD �E����39���"%��'E>3���g���"DQ
'�23�����+ +B/I'E>����^�����! �����"%$�&%'a���) +*�,!��"�*hT �r1:�4 9)1:"%�=23��>��^��QE�+ �$�4 '�1:���"o �'<�89�"�"��d�DCE/I'EL��! Z����"%M�'\�?"�*��m&
�+��$�"AT
 �� � ���
�.* �	��� �. ����'E>�L!���+ ��e-� ���8�),!'\�8��"DCE�m&N�:��$�"0� �"o ��!1m�$!1:�0���g+*G�!�e-+4=$�"��S/I'\�8��&%'8�d�����! �����"DCE�m&

��>%1+'`- �AT 
 ���\�E"3*�4^ �����! ����#"oC?4^.��>%1+'`-+ ����"%M�'<�E"�*H�+��$�"DQS-+��'8�Nq?�#��"����Z� '�23��'8&��?@GMD ��!1:$ 4^�<-+*V�ECE1:�)��"%�
'?>����g+"�$ �?������ +"%'8�� +7'?>X2I�!,�"%���%�8�),!'\�8��"DCE�m&Y>3 � J���"�*��:& ��>%1+'`- �AT �H'E>%1:'�23"%�e-+ ���� +*#4Z �'W/�1+'�2G��$�4=��4
���)2ECD�89 ���!M8���O,ET-1ET

+ ��������� +��:MDQ �DQE/3��>��<-+*��!* '�2�1:�)� �����! �����"DC?�:&�/I'84=�!1 � ��� �+��$�"������!�c��*#��M8�) �DCE/I'EL� ���4 /I'84='?�!*I>%��'8�
1 �%��"DC?�:&���9)M?����>�"�*#�:&�/�Om*��� +�%/ �A@D/ '84^'E�!*A4=�! �'?>%Q��+����>�'\�89�"�*I/3�)/31:��M?� 
 ��"%68�hT�1:�\Q0 �1:���!�"%6 � "%�!2I'=/I' �4='?�!*V�EQE���)O+'\�8���!*r4^�! �'E>%Q 
 ��"%68�hTI1:��>��'8�:� RQ 4=�! +&�'E> � TIU ��4^� �'04=�! �'E>3��4^H�DCE/I'EL� +�N���K���)2DCE�890M8� �/3� �'8�#� 
ET
� O:B�4=/3����4=��"o +���!r�DQE���)O+'\�8���!*74=�! �'?>%Q -P� / '� �O:�!23��L!���� �'a#4=/3����4=��"D �'\�8�) K>�����g+*F ����m&�"��MEQ�@?-+�)M�'

"��)/�O\T3��>��)/� +��?"�*.>%������"�* �:*� ���T �H'84='?�!"oC?4^. ����:&�"3�M8��4^.�DQE���)O+'\�8���!*#�:& 4=�! �'?>N���Z/I'?>%1+'�23"%� ���)2ECE�89
M8�)/3� �'8�#� ,ET

.I�<-+*�4^�\��$ �?������ +"%'8�� +�� &3����>����M8�;�ECD/I'?L� +����DC?�+����>�ME��4^9 &3��!1:�)1:�m&���+M89X�EQE���)O+'\�8���!*K4=�! �'?>��?T
ic�! ��!1:4^�"3��� +��:M89 �8�)1:���"D +� ��/I'8���Z��� �� �'?�:&����+ +��+M�'8�K�8�)1:���"D �'8�  �$! �'l4=�! �'?>%Q -P� /I'�/3�+9�"��_��M8�)/3� �'8��� /%T
�YM8�)/3� �'8��� 1 -��_������>%��"S/I'�/3��.�E�����+ +"�*?�4=/3����4^��"o +����� &���!1m�)1:�:&�#�+M�$ nd'8"D ��cp_�)1m��'��DQE���)O+'\�8���!*G4=� �

 �'?>%QZ�S"%'\��$�4 �MLE/I�!1:#4=��"o +9��#"�*�4 ��QE�+ �$�4 ����� ���0+S�8L��! +"%� "%�!M�'8�#�M8��1+'���g+*�O:��"�*?4=�! �'E>�Q /�1:'c�ECE/ '?L��! 
����"%M�'<�E"�*#�:&d�:��$�"AT
�cCE�:����>%MEQ �4=/G����4=��"D �'\�8��"%$�&%' "�9��E1:&E�A@���Q?�� �$�4 �anWp_1:��>A@%��� � '�1:4=� '�2�1m9)�!M��a�%�89�>�*A�^>�#��ME�� +�`-P�

M8�)/3� �'8�#� 2ET






� :�� 6�FHO <�: �


 � � ��� ��� � ��� �	� �k� � � � � 
� �

U.�) �'SM8�)/3� �'8���Z'�2G�+��&D�)-P��>%�MHG"�#��� /I'8�%,�*��8��"DCE�m&�� QE���M89���"�*��m& �����#�L!�"A@�-���>�"%'� ��!M � ��9 �
M?����>�"3*��:&W/I'`-+4 �(� '�23������ +F�ECD/I'?L� +�('8�����! +����"3*hTVi�9�����-+��'8�(�WM8�)/3� �'8���=/ '�/G�+9�"oQN1 �%��"�$
/I'8�� +��/DQX�ECD/I'?L� +�A@ �( �'d-��)MX/I'8&�����>�'\��� ��9\�E��:��$�@  +�)M �!�e-+4=$�"�� / '8&3����>%'\���a"%�!��9��?��+��$�T
i �%1m�)�_-P� M?����>%��"d"��S/I'�/3��_�EQD���)O+'<�8���!*��:&N4=�! �'?>AT

��� � 
 km}Hwyn � �*v&i�w�� k�� nrv&n�� � v)i�w��
���)+�������������  -P� ����>3"�*I>���+�!�/G��*�"��?@8ME ��!1:9=�������)2ECD�89 4=�!O+��"�*�4 3�����!ME �1+'84^�)68"��! +��+M�$ ��"%�!1+68���� 1:9�4^�!
'�/� +��:M�$�&%'a�+/ �!ME �1:�?TA�cCE�:����>%MEQa1:��>3�'84=�! �1:��:MDC?�:& 4=�!O+��"�*F�EQ�-+��>%O:�)-�*H1:��>��'84=�! �1:��:M�$^�������L!�"DQN�^-���> �
"%'� �M89��m&YqEt /�1:'a��"%�!1:68� 
hs8'8����� � �N�DCEM�'8" 
� �) � � T� �)� ����%����� a���0���)2ECD�89(4=�!O:��"�*�45�E�>3� �����"%$�&%'
�����! +���^� -���>�"%'� �M89��m&A@3ME ��!1+$Z�%�8�),��)-�* �!� +�����'8�� ��#>���M�$�&%'S'�M8�?T

+ ��>��'84=�! �1:#�+M�$ � � '� �'84^�! �1:��+M�$_������#L!�"oQ -+��'8�Z'�2I���!"%� ��9��?��+��$7"�� 4^*#�� ���@\�+4=�!1m�A@��?��"%'\��$7>%$�������@`L!�����
� /I'8���)1:������!E�+���! +���?T'.I� J3L�������4 �e-���>�"%'?>���g���"�*E�ECD/I'?L� +�=��� /�1:'\�89�>�*%�e-���>�"%'?>���g+��"�*o ����m&o �'K��9��?��+��'8�� +*hT
U QD/3#�+MEQ0���!� � 4 ����CE4 J`-+4=��4 "�� /�O+���+"%'8�+ +A����"%��>%23�) l�E�#�� /I'8���)1m��������Z�^M�'8"���L!"%$ 1:QE�m&���'8�� + g:*�O+��"�*
�����! +���?T
��g����:&3"oQ^1m��>��'84=�! �1:#�+M�$c�������L!�"DQl-���'8� '���"���L�'<�89�"oQ ������MECE4^G/3*��:4=��"oQ=���c��/I'E>3"�*�4 �"�>��MLE��4 �+���DT

3 >%/I'<�E*�>3�<-�*��!* � '� �'84^�! �1:��+M�$=�����#L!�"oQ=-���'8�N��"���L���"DQW�� ��e-�"DC?4^H/3*��+4=��"DQ�2I�!�  �'8&�'� �' �"�>%�ML%�AT3� >���� �
g+*�4  ��ML? +�f23��>%'8�Y�������L!�"DQb�%�89�>%��"DQj2I�!�W��/I'E>3"�*�&%' �"3>%�ML?� �+���D@ "%�!2I'�' �D,�>%Qj/ �)-�>%�d';�����#�L!�"DQ
1:��>��'84=�! �1:��:M�$��0
 4�� T
�B����4 V/�O:��&�����>�"DC �0��1+'�����4^� �����"oC J���'E>W>%' 1:��>��'84^�! �1:�� � � '� �'84=�! �1:��=���!�S"�����$!�! ���� 	 R�� T �_����M�$

"�9)�!��'8�+��'\�?*?-�� �%����>%��"%' "3�)/�O�T?���0
 	 � T
���������  �"��4� ����"��K	���������+
� >%�MHG"���!B"��!MD ��!1+C?�:& �������L!�"(��� �DQ?��MEQD +�`-��! �� � ��� ����� � � ��� 	� T �r1+'8�+ �'�1+'\�EC J�&%���G-��^>%�MHG"%'<�89�"0-+�)M�'
�������M�'8�+ ./3��'E�m&oQ�@`MD ��!1:'8�Z�EQD +*#"�9 '�2I���!"�9lME��,!����'\�89c/3��'?�:&3� "�� / '<�D1m�:&E� -���>�"%'� �M�'<��$_M�'8������@:-P�e-+*�, �+ �O+��>A@
�
� � � ���  �� � ��� � � � �������!���0�  ?@D-P�S �'� �'�,�"DCW���E1:�m&%'8����4 �%�8�),!'\�8��"�$^ME��,!����'\��$^/G��'E�m&oQ�T �r1:'8�� �'�1+'\�ECWJ�&%���
��� ��"3��L!* � @`-P��&�'�-P��>3"%'� �M�'8�K-�� ��� ����)+���� �#" � �%$<@G>%O:*���� "��)�!CE�8��"DC0�+ ��!1+�!'�1:��>��9�" T�B�S���!ME �'�1+'\��$ � '�1:4=�K�!'�2I���'&D�)-P�K/�1+'8�� �'�1:'\�ECaJ�&%��� �� �#�2I'\��'8��"DC��+4=�!1 "�� 4^"%'�,��"E�a�:4=�!1 �aM�'8����4 �'8&%'� �'^���!ME �'�1:�AT�� '�1:4 �)(��� ( �DQ\-���>�O:�`-��l�������M�'8�� /�1+'8�� �'�1:'\��$�&%' J3&����A@E� -���&%'�, 4=�!��*��m&K-��������#9S +�) �'4^"%'�,�#"��=�+4=�!1 ���������EO+��"��?T

,



������� � � 3���� 	����-�4�
� "��!1+68�r��"3��L!*�4=���=TFs8��>�"%'� �M�'8�;��"%�!1+68�� -���� �  �  "���$<T � "%�!1+68�� /�O+��"�������"�9 �����!MD �1+'84 �)68"%�! +��+MEC?4
��9)O+��"�*#4 ���c-���>�"%'� �M?� L!���+� ��� "��)�!CD�89�	���(�� � � � � � 
 ��"%68�hT ���)+���� � ��	  �
�@31+����/ T � �)+�� � ���  �� �� � @

������������� ���� ������� ��� �� 
�H'�M?��> ��� �0>�����g:*�4  ��MLE +�a&%'\��'�O:*V'��+��"%�!1+68� �D@)-P�  +*#4 4ZQ?g+����"3�=&%'E>3"%'� +�S/�1:9\���  �$! �' ������#L!�"oQ�T
�%'� �'84^�! �1:��+M�'8� �������L!#"%'8�Z'?>%/I'\�?*�>��<-+*��!*D��9)O:���$�4K�S �'�ME�l-�� � ��"%� %� ����� � ��
 ��"%68�hT �  � � ���� �  �!�  � � T

�HQD���M89���"�*D-���>�"%'� �M�'8�d�+���! �����"%$�&%'^ �'�M?�K-�� �  ���� 
 ��"���L:M8� ��� � T
�������#" � 3���� 	 �4� �
$ ��(�� � � �	� 
 ��"%68� T � �)+�� � ��� � ���  � ��� �
 � �DQ\-���>�O:�`-��l/�1:'8�� �'�1+'\��'8�d&D���+ �'� +� ��9)Om���$�&%'S �'�ME�0�EQE���)O+'\�8��"%$�&�'2I'E>�'\�ECE4 ��>%1:'`-P��4�@ %&�'� � � �� � ( �*)+�-,/. T �0� ���-,+12 

3 2A>%'�2I'8� ��9)O:���'8�� +<-��_��� � '� �'84^�! �1:� � �&* �
� � � ����
 ��"%68�hT �  � � ���  �� � � �  � ��� �
 � Tos���>�"%'� �M�'8� ���E*� +���'8�� +-���� � � + 	� � 
 ��"���L+M8�S�!> � @!-P�e-+*�, 1+'���4=�!1 -P�43#56)7�8, . T!T �l�!M?>%QK�+�F-P��g+ �� /I'8�%,�*��8�<-+*`-���>�"%'� �MEQK�� +�)1mg+*h@�-+�)M�'
-��:9 <; � ������ � � �&*���� � 
 	>=�? �FR � 5�
A@ � � "��!2 ' �� 		� � � � �)+ �.* � �&*���� � 
 	CB %D� 	 � R 
A@ � � T
�������FE G � �-�K�%/� ��$I�4%'3H�������
I ��� ���		�
� � �
	���( ��.* 
 ��"%68�hT � �����)+���� � �! � / '�/G��+�`-���/3��'8g+"�'8�b&D�3�� �'� +�j��9)Om���$�&%'  �'�M?��>%'�/3��>���$�&�' "��/3��'?�:&E� �KJ @ L �'� � ����KJ ( �M)&5 .ON �0� �P5 N 12 
tP"o ���"���� ��d'���9)O+��"3* '?>%/I'\�?*�>�9 � '� �'84=�! �1:��:M89d-P��>�"�'� �M8� � ����"%�
�  ��*"
 ��"%68� T � ���  �!� ��� � �! � T �B�����M�'8�� '8�����! +����"3* ��>�9\�89�4=�Z�Z-P��>3"%'� +��� �  !
8@�ME ��!1:9^4^9S1+'���4^�!143Q5R)&5 .ON T

�������#S G � �-�K�%/� ��$�	 �*%'$����K	430���
I ��� ���		�
� � �&
	���( � �����.*�
 ��"%68�hT � �)+�� � ����T
��
� � � �  � -��S'�2A>%'�2I'8�a�"D ���"%��� Qd'���9)O+��"3*hT + '���>�*��3-��K�d �'84�@,!�Z4=�!Om*�4=� /3��'8g:"%'8�0&D���+ �'� +� ��9)O:���$�&�'^ �'�ME� 	� � � ��� � � � ��� � /3��'?�:&DQ �KJ @U � �R� ����KJ ( �V)85W.ONX�0� �P5YNZ12 
qE +��"�>3�)1:>���!'<�8��"oC=��"%68��#�+MECS"39)�!�!�= �$! �'Z�������L!#"oQ -P� ���)+���� � � T
)� � � � �!�@o�K/I'?L!*� +��L�'\��$c6�1:�$HG���l�Z�� ��e-+"%�
 +�)M0� >3����g+*�4  ��ML? +�d��� �?g+�)M0/I'8�%,�*��89S ��!1:4 *�" ���0+����!		�
� � 
 ��"%68�hT � �)+�� � ���
�
 � T
�%'� �'84^�! �1:��+M�'8�0�����#�L!�"%'8�='?>%/I'\�?*�>��<-+*��!*%�"D ���"%��� �� �DQE���)O+'\�89�"3*8-�� ��� � 
 ��"�68�hT.�  � � ��� ��� �
 � T � 1+'_-+����ML%��� +�`-��Z�?*���� -P��>�"�'� ��!MG@D-+�)M�'0"3�)/�O�T 	 �
��� � 
 ��"���L:M8�dqE2 � ��[ ���#�
 �	� 
 ��"���L+M8������4 2 � @I�����K���K���! +g:�"%�/�O:*�/3��>��0��� >�"%���F-���� �3>�9��89=� �  �
����m&A@�1+����/VT%�\3Q5R)85 .ON T

�������#] ^`_ "��3|%'3���� 	 �4� �
� "�� � � 	���(�� � � ��� 
 ��"%68� T ���0+������ �! � @G"��!2 '= �$!, 	���( @�-�� /�1+'8�� �'�1:'\�89 �^/3��'8g+"�9S&E���� �'� +� ��9)O:���$�&%'^ �'�M?�A@

�a�'� � N ���� �� � �J
( �M)-�8, . T )&5 .ON �0� ���8, . T �P5 .ON 12 
 
ET 	 �

/



s8�)MN/�1+'8�+ �'�1+'\�EC(J�&%���h@  +�)MW/3��'?�:&�� -+��'8�W�W�%����>%��"%$=1+'<�E"3��!F���^���!ME �'�1+'\��$ � '�1m4=��T.qEM8����9)1:"3*H�+'8��L!�"
���_-+4=��"%'<�8�) ����� ��"���4^��"�9

� �� � �J � � � �KJ ��'8��� �
M?>%���c-�� J�&%���A4=�!��A'8�+'8� /�1+'8�+ �'�1+'\��$�&%' J�&���� � � �^"%'�1:4^9���'8�0/3��'?�:&DQ � J Tna�!1:"%$ ��9)O:���'8�� +D'E>�/ '<�E*#>�9 ��� � '� �'84=�! �1m�.�#" ��� ��� ��*
�
� � � �	� 
 ��"%68�hT��  � � ��� � �  � T�s���>3"%'� �M�'8� 4^�!1:"%$���?*� +���'8�� +D-�� �.�
� @�ME ��!1+C04^9=1+'���4=�!143#5R)X�8, . T )85 .ON T
��� � � �m��q�km}Hx�~ hRn�� �Mf
��� � ��� � � 	 _ ��+2��	4$0�'���|�
	��+
�������� +"%'8�� + / '<�D1m�:&E�  ��������+�^�Z&�����>�#��M8�K�E����E��"��=>�'�/3��>��<-+*��!* �����! +��' ��4='�, &E�`-P� /I'8�� +#&�"%'8�% � ����"%�
� ���
� �0�%* � �0+ 	� �01 	 � T�.I9)M?����>%��4]'8�����! +��'<�8���!*�&%' 4='?>%�����_-�� �0+ ���!	�� ��� ;� � ��� !
 ��"%68�hT�� <	� ���
� � � ;� � ���
� � � � @ME ��!1:9 �EQ�-+��>%O:�)-P� #"o ���"%��� +�(/3�)/�1:�+ME�('?>%1:�),!��"�$�&%'d'?> /I'\�E1:�m&D�� ��������+�d�(��9��?��+��'8�� + "��K-���&%'a�:4=�!1:�
�Z"3� �+4=�!1:� @8�"o ���"���� �� � �?��"%'<��$l>%$��#��� /3�)/�1:�+ME�=>%'�/G��>��<-�*#�!*�&%'%T �l�e-���$!/ � �34='�, &D�)-P� /I'�/3�:�) r'E>�1:�)�����$
�?������ +"%'8�� +7/3��'E�m&oQ >%��'8�3�+4=�!1+'<�89(>���� �1:�23��L!"�* � ��"���� 
�� + i �H@B�E��0"�*�,!� � @FL!���� �' ���0�?g+�)M /I'8�%,�*��8�<-+*
� ��"%M8���B-���>�"%'?>���g:g+*h@`/ '�/G��+�`-+*��!*E/I'8�%�!� >� � J%��"�* @`1:����/ T8�!1:�!��>3��'\�EC='E>�1:�)��@o�?�� '�2�1\T�
ET 	 T 3 23�+9�&���CK/I'�/3��
'?>%1:�)�!'\�EC?�:& � ��"�M8�!*D-P� �%����>���"���� 	 R � T

Ai Ai

+

Ai Ai

+=

BRDF difúzní zrcadlový smìrovì difúzní

3 2�1:9)�!�!M 
ET 	� q%��'�,!MDQ '?>%1:�),!��"%$�&%' �����! +���

� ;����<A"&)( ��� �$BDA
� � ; � 	 �.* �)+ � �
	 
 ��"�68�hT +�� �  ��� � <	� ���
� � � � /I'�/3��:�`-P� '?>%1:�),!��"�$K�����! +��'%@GME ��!1+$ -P�K"%�!��9��?��+��$K"�� �:4=�!1:�/I'8&�����>�� T�q%4=�!1 /3�)/31:��M ��4^9^/�OmA>� � J%��"�*�4 '?>%1:�)���d"39�&%'E>3"oC0�:&��)1m�)MD ��!1 ���Z�+ ��e-�"%'8�d/�1:�\�E>%�!/I'?>%'�2 �
"%'8�� +* �Eg����m&d�+4^�!1 �AT%na"�'�,��� ��E*.>� � J%��"%�c'E>�1:�),!��"%$�&%' �+���! +���c-�� ��9��?��+��$ /I'8�%�!� "3�=J�&����0>%'�/3��>3�AT
� ��8"BD�)#>�9��� ��� ��B�A
$ � �
�)+ � � � � �)+ � �
	 
 ��"%68�hT �� -�� � � � �  	 -���
� � � � /I'�/3��:�`-P�F�����! +��'c�+4=�!1+'<���r'?>%1:�),!��"%$r'?> /I'\�E1:�m&D�  ��������+�?Tq?4=�!1:'\�ECc���!ME �'�1H'E>%1m�),!��"%$�&%' /3�)/31:��M?�7-P� >�9�" ���!ME �'�1+��4 /3�)/�1:��M?� >%'�/3��>3��$�&%' /I'E>3���F��9)M�'8"D� 'E>�1:�)���AT
qE���! +��' 'E>%1m�),!��"%$ �!1:�!��>���'<��� -�� /�O:*�L!#"%'8� �D��"��ME�0'?>�������M ��"��S�!'�2�1m�)�!'\�8��"%$�4  �����������T

 =�����9�"&�� ��� �$BDA &<B � �9� ��8S:�� ��!'#%9�KB
qEM?�% ���L!"%$ /I'\�E1:�m&oQ 'E>�1:9),!�e-�*A�+���! +��'c-��)M0>� � J%��"%��@E +�)M0�!1:�!��>���'<����@�/�O:#L���4=,������� �'8�%/I��"�*D-���>�"%'� +����EC?�:&
�+��'�,!�!M -��='E>3���g+"%$S�(1 ����"oC?�:& >�1:��&��N4 �) ��!1:9�� �AT �_#�� ��^>� � J%��"�*.'E>�1:�)�^"����� +9\�89d� �>���9���"%�=4^�) +"DCE�m&
4^�) ��!1:#9�� �A@E/ '8���!�c�!1m�!��>���'\�EC '?>%1:�)� 4^�<-+*I�>%��9���"3*3�!1:�!��>3���?T3q  +�)M�'\�ECE4^V�>%��9���"�*#4^%/I'\�E1:�:&DQ0�����Eg+�)M
���Z��M?�% ���L!"%'8�+ +A/�1:�)ME +��+MEQ�"%�����! �M89�4=��T
�l�e-����!/3g+* / '�/G��d'?>%1:�)����DC?�:& �?������ +"%'8�+ +*K�+ME�% ���L!"DC?�:& /3��'E�m& /I'?>�9��89 + � �  ����#" � � ��� +�� ������� �  ����.*;� �� �! 
 ��"%68�hT
� ��� ��!�%�
+�� � -���
� � ����� �  	 -���
����� +�� �	����� �  �
� � �Y;� � ���
� � � � � 	 R � T � + i �[�(2I'E>�� ��d-��

1



>%�MHG"�'\�89�"�� -+�)M�'K/I'84=�!1_'?>��:&�'���*G��9)O:�!��� ��� �+4=�!1m� �� � �S�"o ���"���� RQ^'���9)O:��"�*
L
�!� �+4=�!1:� ����  �'8&�'� �'2I'E>3� 

��� 
 ���� �� � ������ � � ��� 
 �� � �� � �L

 ��������� � � ��� 
 �� ���� � �

� � 
 �� ������ � ��'8� � � � ����  
 
ET-
 �
3 2I'8���:4=�!1:"�9^>3��� �1:�2G��L!"�* � �3"%M8��� /I'�/3#�+�`-����)+ � �
	 �+���! +���0"��^/3��'8g���T � /I'�/3��+� � ���  ��� /I'8�%,�*��89

�_U i �H@ �%�
+�� � -���
� � ����� ��� � � ���!� � ��������+�� ������� �  �
����� ;  � ���
��� �3T � / '�/G��+�('?>%1:�)���� ��'84K� ��9)1+'<��� & ���
/I'8�%,�*��89 � q?i � �	��+�� �  ���
� � ����� �	�!�����  ��� � � +�� ���������� �
� � �D;� �� ���
� � ��T
��� � � � ^ �'��� 	�!	��
	m�*� ��� � �t	 _ ��+,�����
na�! �'E>%Q �DCE/I'EL� +� '8�����! +����"�*I���!�c/I'E>3���H-P�e-+��m& �EC?�� +�%/3� '�2 ���!"��l1+'���>������ "3�Z/I'8&�����>�'\��� ��9\�E#�+��$��Z/I' �
&�����>�'\���Z"%�!��9\�E#�+��$�T
� � :)#%9�)����! A �"��;>��# � EG"�����<�
� � �0�  +�� ��" 	�� ��� ��� � ��%� �0+�W-+��'8�� +�)M�'\��$ 4=�! �'?>%Q�@.-��e-���m&%,N�DC?�� +�%/�-��a��9\�E��:��Cj"���/I'�����! M8��4^�!1+Q�T
� �! +g+�"�'8�K-P�Z�DC?�� +�%/� ����m&o �'04=�! �'?> ����'�,!��"���� � '�1:4^� /I'8�%�!� >%��'`-�1+'���4=�!1:"%$�&�' 
 
)i � '�2�1:9)�!M?�AT
� � :)#%9�)����! &�9A ����;%��# � EG"�������
� � �0�  +�� ��" �  	������ ��� � ��%� �)+��-��+'8�  +�)M�'<��$Z4=�! �'?>%Q�@�-��e-+��:&%,c�ECE�� +��/ -��c"��!��9��?��+��C^"��Z/I'�����!3M8��4^�!1+Q�T
�cCE�� +��/  ����:&D �'(4=�! �'?>0-��  RQE/3��:MDQ �3��'�,!��"0-+�)M�'a/I'�/3#�  �1+'`-�1+'���4=�!1:"%$ 
 ,)i � �+��$�"DQ �Z>��MHG"%'\�8��"DC?4^�����! �����"DC?4^A/I'84=�!1+Q�T

��� � u � v&n�}jf�*krq�n��*��x �;xjk �)q��}�n�o��rx�~ hjkrhji �&���
na�! �'E>%Q ������'�,!��"%$ "��=�+����>%'<�89�"�*I/3�)/�1m��ME� -+��'8�0'�2I���!"%� /I'8&�����>�'\������9��?��+��$ 4^�! �'E>%Q�TIp_*�����4 /�1:9����7-��
"��\�D1:&3"%'8�% ��Q?�� �$�4�@)-���&%'�, �ECE�� +��/ ��4 -�� /I'8&�����>%'<��� "%�!��9��?��+�#9=�+��$�"��?@��=/�1:'� �'=23��>%'8�0 QD �' 4^�! �'E>%Q
/I'�/3�+9�"DQ /I'8�%�!� '�ME1:�<-�'\����T
� � !���&�� ��#>��)�9����&)( �)BD� �$�K=��
na�! �'E>%Q ���  +�� ��� �.*  �� �� � �  
 ��"%68�hT � ��/��� �)�%� ��� � ���!� � ���.*. �� �� � �! 
 ��"%68� T � �� �
� �	�
� ��� � -+��'8�^���c����$/ �%��'?>�"�*F>%�! ��!1:4^#"���� +��:M�$ � '�1m4=�^ RQE/3��:M�$ /I'8&�����>�'\���=��9��?��+��$ 4=�! �'?>%Q�T � %� ���� � �.� �	�
�
����� �+����>%'<�89�"�*
/3�)/�1m��ME� -��^�+�:&�'�/3"%' 4='?>%����'<�8�) /I'8�%�!�S/�O:*�4=$K'8�����! +����"3*r>� � J%��"�*��m&d/I'<�D1:�m& � ��"%�!/�O:*�4^$ '8�����! +����"�*
/I'\�E1:�:&��a�!1:�!��>���'<�DC?�:&AT �H'E>�1+'�23"DC�/ '�/G�� 4=�! �'?>%Q �+����>�'\�89�"�*./3�)/�1:�+ME�d�8L��! +"%�=4=�! �'E>N�%1+Q?�:&3���`-+*��!*��:&
�ECD/I'?L��! ���!�Z"�����$!�! ���01 	 � T

 ����8$:<BD� �$;%8$= � A ��!"��&�� ��#>��)�9����&)(7�<BD� �$�K=��
	 � �)����� �	�
�
��� � ���� �����)��� � �b�EQE�m&�9)��*c�aM?�����+#�+M�$N1+�!ME��1+����?"�* 4=�! �'?>%Qj�+����>%'\�89�"�*l/3�)/�1m��ME� @rMD ��!1m9 -��
1+'���g+*�O+��"��X' �ECD/I'?L� RQf>������!,�� CE�m&[�����! �����"DC?�:&[/3O:*���/I�!�EM�� -��)M�'(-���'8�]>� � J%��"�*l'E>%1m�)�!Q�� >%1m��&%'� +"%$
��>%1+'`-���T �l� 1+'���>�*��V'E>a/ �%��'?>�"�*�&%'%@�>��! ��!1:4^�"�#�� +��+M�$�&�' /�O:*#�� +�%/3� -�� /3O:V�� �'?�:&3���� +��+M�$�4 O+��g���"�*V �'� +�,
��������>���"(/�1+���!Md"39�&%'E>3"%'8�� +h@o-P��&�'�,S> ���+����>%M���4 -���@ ,!�S/�1:' �� ��e-+"�9 �?�� +�%/3"�*.>��) +�0>%'8�� +��"%��4^�S4 *�1:"%�
'?>����g+"�$Z�ECE�+����>%MDQ�TAU.'0'\�?g���4 ��/�1m9��?"%�S�DQ?�� +�&E�`-�� /I'\�8��&E� �����! +�#�?@AME>%Qa��� � '� �'8"DQN �$!,^g+*�O:*H"�9�&%'?>�"%�
�=���=/I'?�!� �� +�)23��#� RQ '�2�1:�)��� �?>%��L!*�4^�7-P�e-+��:&0'�231+'\�?��M�$�4K�d/I'?L� +�AT

2



ic�! ��!1:4^#"���� +��:M89l4^�! �'E>��c�EQE�:*���9  ��!� T��� +*�"%'<�DC /G�)/�1:���!M �E,�>%Q /�Om*�4='l>�'c�� �O:��>�� �+���! �����"%$�&%'���>%1+'`-���@
�� �'?�:&����+ +��+M�$K�+����>%'<�89�"�*I/3�)/�1:�+ME�0"��)'�/3�)M0�EQD2I�!1+� "�9�&�'E>�"DC �+4^�!1�@% +�)MD,!�Z/3�)/�1:���!M � "��!MD ��!1+C?�:& /�O:* �
/3��>%���m&j>%'8�:9�&�"%����>%1+'`-���@A-+�"�>�Q "��)/�O�T '�/3���� +* �+��$�"E�AT U.��"D �';"%��>��! ��!1:4^�"�#�+4 �3�K�+� ��� �ECE�+����>�"%$�4
'�2�1:�)��� /�1+'`-��!�E*D-+�)M�' g+��4 @%/�O:�L���4=, >����#g+*I�DCE/I'EL��! 4 �%,!�Z�+M�'8"�L!� 4^*�1m"%��'E>��#�g+"%��@E/�1 ��4^�!1+��4 � �DC �
�+����>�M��0/3�)M '�2A>%1+,�*�4^�c�EC?�+����>%�!M T
qE �'?�:&3���� +��+MECS�DCE/I'EL��! B������'�,!��"oC="��c�EQE�+*#��9�"�*E/3�)/�1:�+M��S�� ��e-+"%$ �89�&DQ�@�-P�e-+��m&%, �+4=�!1:"3����.-���'8�=��1:L���"oQ

4=�! �'?>%'8� na'8"o ���p_�)1:��'%@D-�� �+����=/I'84^����C�@I�����^>����)�0
�5 �I-��=/�O+���+"��e-�g+*B"��!,c-��)M89)M�'8��A-�#"�9 �!'�2�1:�)�!'\�8���!*
4=�! �'?>��=�8L��! +"%�K4=�! �'?>%Q �EQE���)O+'\�8���!*hT

 QD231:�>�"�* + %�  ��� � ��� �	�
�
��� � � �	� �)� ��� ���
��� ���#��%� �)+ �c-��lM�'84=/31+'84^�����4 4=�!�� 1+Q?�:&���'8�� +*G� /�O+���:"%'8�� +*

�ECD/I'?L� +�AT � O:*�4^9 �:��'�,!M8�#
 ��"�68�hT<>��1+���� V��'84=/I'8"%��"D � �+� /I'?L!*� +9 /I'84='?�!*8/3�)/�1m��M�� >%'l"39�&%'E>3"oC?�:&Z2 '?>��"��l��>%1+'`-+*��:&S�����! +�#�?T .I1:�!��>���'<�89c"��!/�O:*�4^9l�+��'�,!M8� 
 ��"%68�hT)��/I���!�����)1F�"�>3�1+���� .��'84^/ '8"���"o � -P�_�EQD/I'?L� ���"��/I'84='?�!* /3�)/�1:�+M�� ���a�+4=�!1:"�#�!* �%1:L���"%'8�b4^�! �'E>%'8�Ynd'8"D ��Wp �)1:��'%@r/I'8�+����>3"�*_>� � J%��"�*_�+��'�,!M8��
 ��"%68�hT
>���A�������"3>��1+���� =��'84=/I'8"%��"D � -�� /I'� �$���*���M89�"���"�9�&%'?>�"DCE4 �EQDO:��g���"�*�4 /�O:��>��:&%'���*#�:&j>���'8�j�+��'�,!�!M
� >%Q?"���4^��:MDQ���'8����"oC?�:&W/I'�����!*��m&ATGUH�) �'04=�! �'E>3� -��K#4=/3����4=��"D �'\�89�"3� � /31+'�6�1:��4K� + ��>����"���� �0
�5 � @
/�O:#L���4=, -P� �E�+ +�%/3"�*)�+��$�"��l"%�e-�/�1+���r/�O:��>%�!/�1:����'<�89�"�� >%'l�� �1:�%ME +�%1+Qc'�MD +��"D �'\��$�&�'��+ �1+'84 �Z/�1+' �!�EC?g���"�*
� � �!MD +��?� Q �ECE/ '?L� +���+����>�'\�89�"�*A/G�)/�1:��M?�AT
� B ��:�6 �$BD8"; &��
� �)� �������0�%� ���X/I'�/3�+��� � �<-+�Q8�W�	�0
�
 � @B/I'E>�1+'�23"DC /I'�/3��S4=�! �'?>%Q;�("39��E1:&b�4=/G����4=��"D +����� ���!�� �$!,
"�����$!�! � � /"2 � T I ��6�'�1m� +4 �3�^4=�! �'?>%Q�/G�) +&  �1:���!�"%6�-P��������'�,!��"Y"�� �)/3�#�M8���! nd'8"D ��Wp �)1:��' 4=�! �'?>AT
�cCD/I'?L��! V-�� �+������ &�����>3���M8�K�����! �����"DCE�m& �"D ��!1:�)M8�!*A��/�1:9\�E"DC�@�"���!4^$�"%�l�����#���� L!����'\���K"�9)1+'?L!"oC�@%"%�!2I'�'
��/I'?L!*��89S�  �1m����'\�89�"�*V������4^A�EQ?��'�M�$�&%'^/I'?L� +��/3�)/�1:�+M�� � /I'������� M8��4=�!1:Q�T

.I��J�L�������4 �!1+QE�m&�����"�* �DCE/I'EL� +�Y���d���\�89�>%�e-+*l/G��4=�%'�'\��$ �� �1m�%MD +��1+Q -+�)M�'X"��)/�O�T � '� �'8"%'<�89X4^�)/3�

 ��"%68�hT)/3&�'� �'8"=4^�)/ � @8>%'�ME ��!1+CE�m&^��� �%M?��9�>��<-+*o�EQE/ '?L� ���"%$ &%'?>�"%'� Q�T 
 '?>�"%'� Q�@�MD ��!1+$ "��e-���'8�=�3��'�,!��"oQ�0>��) �'\��$S�� �1:�%ME +�%O+� ���!�Z�!� ��"�9�4 CE�m&d&%'?>�"%'� ��*��+M8�) �"D ��!1+/I'8�����!*hT
�r�)1:#��"o �'8�f4=�! �'?>%QW-��N>���'8���+4=�!1:"DC /3�) +&� �1:���!�"�6 
 ��"%68� T �%� � +�� �  ���
� � �����  ��� � �����)��� � � � @ MD ��!1+C�EQE�+*#��9K/3�)/�1:��MEQ -+�)M0�!� ��>%1+'`- � �����! +�#�?@� +�)M0� /I'������� M8��4=�!1+Q�T

����� e�f *k	�0n�opkml~ � � v&n�}jf
�l��'E> >�'=/�1+'�23����4 �) +�MDQ �DQE���)O+'<�8���!*��:&N4=�! �'?> ���!� "�����$!�! �!� 	 ,?@�1 	 � @3>��%M?����>�"DC^/I'�/3��7���! +g+�"DQ ��"�9 �
4 CE�m& �EQD���)O+'<�8���!*��:&W4=�! �'?> �^������$ '�23������ +A1:��������� +��:M�$ ��Q?"o �$!�!Q�'�2�1m�)�����!� 	 R�� T
�H'�/�1+��$ 2EQE���d�DQE���)O+'<�8���!* 4=�! �'E>3� � /I'?L!*� +��L�'\��$ 6�1:�$HG��� /I'8�%,�� +� �(1:'E��� 	 5 J /%@B����� ���a/I'EL!9) ��!M

-��e-�*�&�' �DCE��'`-P�����!� /I'<�8�),!'\�8�) H-+�, 1+'�M 	 5�1SR?@EME>%Q=��� �!M�'8��4^����Q^4=�! �'?>%QS/�O+��"�'8�+�= ��!/3���Z��9)O+��"�*�4 4=�!��
/3��'?�:&3��4^hT �H'8�� +�%/G"%�l2EQ?��Q^�4=/3����4=��"o +�����l�DQE���)O+'<�8���!* 4=�! �'?>%Q^'�2I'8&�������"DQ^'"
 � / ����'E>�"3*�4 "�9��E1:&E�
����"%��>%2G��"%$ � -P�!�EQW-+�)M�'b"��)/�O�T �!'�2�1:�)�!��"�*�'?>�������M �A@ �!1:�!��>���'<�DC?�:&f'?>%1:�)���A@7����L!����"%��"3*lM�'8��O+��@ 4^��&DQ�) +>ATBqE/I'8����L!"oC?4 -+4=��"%'<�8�) �������4 � �ECE&%'?>%'8� 1:��>��'���� +"3*��:&(4=�! �'?> -P� �DC?�� +�%/ ��� � '�1:4=�^/I'8&�����>�'\���
"%�!��9\�E��:��$  �O:*�1+'���4^�!1:"%$ �+��$�"DQ�T
���FE ���  j�
	�� ��$&��$ �|�'���
	*�
�cQD���)O+'<�8���!*r4=�! �'?>�� ���=�+"��),�*.O+��g+� l ��!�GT 	���� � �
	�� � �)�%*�� � �!�.�
����
 ��"%68�hT �  � + ���� ��� �
� �)�
��� � � @AME ��!1+'8�
� '�1:4 �3��'\�8��� � �<-��Q8�^���0
�
 � T�. '�2�1:�)�!'<�8���!*.1:'\�?"����� O:*�M89?@3,!�Z��9)O 
 4=�!1:"39=��9)O:���'8�� � ��
������ � �EQD��9)O:��"�9�����+4=�!1:� �� �c2 '?>�� ��"��Z/I'\�E1:�:&E�  ��������+� -����+��'�,!��"��Z�l�?������ +"�*���9)O+�l/G��'E�m&oQ �a� 
������ � �= �'84  �'S2 '?>%�� �!�c��9)O:��"�*G>�'�/3��>��<-+*��!*�&%' �!�l�?g����:&0'8�:�) +"�*��:&  ��������_>%'K �'8&%'� �'S2I'E>3� � 'E>%1m9),!�e-�*��!*#&%' ���c��� �+4=�!1:� �� @�?�� '�2�1�T�
ET-
ET

4



L(x', ')w

L(x, ')w

Le(x, ')w

x

3 2�1:9)�!�!M 
ET-
  na�!1:"�9^��9)O:���'8�� 	� 
� ���� � �EQE��9)O+��"�9=� 2I'?>����d���K�+4=�!1:����

� 1+'^"%�!/�1 �3&�����>�"%$c/3��'?�:&DQ ���!� �!'�2�1:�)�!'<�8���!*V1+'<�E"3��! � '�1:4 �3��'\�8�) F-+�)M�' 
��
������ � � �a� 
� � �� ������� ��� 
� ���� � ���� � � 
� ������ �	� � 
� � � � � � J � � 
 
ET-, �

M?>%� J -+��'8� �Eg����m&�"DQ /3��'?�:&DQ �+��$�"DQ�@ � � 
� � �� ���� � � �EQ?&%'E>3"%'E�!�)-P�r'8�+���! +��'\�8���!*%4='?>%���o� 2 '?>%� �V@ � 
� ���� � �-��^��9)O >%'�/G��>��<-�*#�!*r>%' 2I'?>�� � � 2 '?>�� � � T �3��"%M8��� � � 
� � � � � ����&%1:"E�`-��^�E#>�� �����"%'8�+ !@ '?>��m&oQ?��MEQN'?>"%'�1:4 9��A�=�D��>39�����"%'8�� /I'<�D1:�m& � '�23�+��&E�`-�*#�!*��:&02I'?>%Q��N� � � T� 1+'S/ '<�D1m�:&DQ�@�'E>0"�#�:&%, ��� �����! +��'='E>%1m9),�*G/I'8�%�!� >� � J%��"���@E���!� �ECE/ '?L��! +"%��������4^A"39)1+'EL!"�'8� �!'�231:� �
�!'\�8���!*.1+'<�E"�#�!I�e-P��>�"�'E>��3g+� "��S ��!� T ���0+����!		�
���.* � � �!�.�
���!
 ��"�68�hT � �)+�� � ���
�
 �
� ����
� � � � 

U 
� � �
L

� �
��� 
� �	�� U 
� � �	� 
� � � � � �KJ � � 
 
ET0/ �

M?>%� � 
� � -P�_>� � J%��"�*8'E>%1m�)�����'8�� H/ '<�D1m�:&E�A@XU 
� � -�� 1m��>��'���� +� � 2I'E>%���^� L 
� � -P�7�EQD��9)O+��"39 1:��>3�'���� +�� 2 '?>%� �.T�� �!M?>%Q0��� ��9��?��+��'8�� + U 
� � /I'?>������D�! +��&E� 
 
ET0/ � O:*�M89S +�)M�$ ���)+����
	%� ����* ;� � ��� �T�H'�M?��>d1m��>��'���� +"�* � �3"%M8�!.�)/31+'KL%�4K�`-P��4^� /3��'8g�M8��4^h@G��1:9�4^�!HMD ��!1:CE�m&N4 9 1:��>3�'���� +� M�'8"��� +��"D +"�*
&%'?>�"%'� +� 
 � ��4Z2I�!1+ �'<�E�+M�$l/3��'E�m&oQ � @o���!� �E�! +��& 
 
ET0/ � >�9���� �e-P��>�"�'E>��3g+� � 	 /3@�5��I"�� "�9��:����>��`-+*��!*?��Q?�� �$�41+'<�E"�#�  U � �

L
� ������� ����� � U � � 
 
ET-1 �

M?>%� � � � -P��M�'8"'HG68�%1:��L!"�* � �)ME �'�1 4=�!�� /3��'8g+M8��4^�� ��� 
 �ECD/I'?L��! 7M�'8" H368�%1:��L!"�*#�:& � �)ME �'�1 � �?��lM8�)/G� �'8���
,ET 	 � @ � � -��l>� � J%��"�*?'?>%1:�)�����'8�� /3��'8g�MDQ��+@ U � �TU � -��+'8� 1:��>3�'���� RQS/3��'8g��!M�� ���=� L � -P�l�E�#���� +"�*%�EQD��9)O:��"�91:��>��'���� +�S/3��'8g�MEQ��!
 "%��"E����'\�89^� /�Om*�/3��>%� �����! �����"DC?�:& ��>�1+'`- � � TU.��"o �' �+QE�� �$�4 1:'\�?"���0���!�0O+��g+� =� ��!1m��L!"�*�4^7"D�34=�!1:��:MDC?4^_4=�! �'?>���4^V-��)M�' -�� � �����:� �eqE���>%����'\�8�
"%�!2I' so�)M�'�23�&%' � ��!1:��L!"�*.4=�! �'E>3� �0, J � TG� M8�),�>%$�4 � ��!1:��L!"�*#4 ME1+'�ME�a���K�!/�O+���+"�* 1:��>��'���� +� /3��'8g�MEQ��
"��Z��9)ME����>��c&%'?>�"%'� 1:��>��'���� '8�� +�) +"�*��m& /G��'8g��!M T + ��>3�'���� +"�*�4^�! �'E>%Q�@EME ��!1+$r-+��'8� ������'�,!��"DQ "�� O:��g���"�*
��Q?�� �$�4K��1+'\�?"��� 
 
ET-1 � ��� /�1:'� �' "��)�!CE�8�<-�* � � � ��� ����� � � �)��* 4=�! �'E>�Q 
 ��"%68� T � ��� �  ��� ��� 4=�! +&%'?>�� � T�H'�M?��>^��Q?�� �$�4 1+'<�E"3�� 
 
ET-1 � �EQE"39���'�23*�4=� � �)MD �'�1:��4 J � � �����#�M�'8�� +*%/3��'E�m&oQK��9)/3���) Q��.� �DQ?�%,� -���4=�1+���!�/31+'EL!"3*�&%'K�D�! +��&E� J � � � � � J � � � � ��*#��M89�4=�Z"�9��:����>��`-+*��!* ��QE�+ �$�4 1+'<�E"�#� 

� � ��� ��� � � � � � � � � � � 
 
ET-2 �

M?>%� � � � J � U � -�� ������M�'\�89 ��"%�!1+68�� /3��'8g�MDQ�� � � � � J �
L
� -�� �?������ +"�*I��"%�!1:68�� ��4^� �'<�8��"�9=/3��'8g+M�'8� �
 "%��"E����'<�89=� /3O:*�/3��>%� �����! ����#"oC?�:&d��>%1+'`- � � T

J



+ ��>��'���� +"�* 4^�! �'E>%QXO+��g:*��!* ��Q?�� �$�4 1+'<�E"3�� 
 
ET-2 � -+��'8�j�;��� ��!1:�) +�%O+��'���"���L�'<�89�"oQ -��)M�' �� ���
( 	� ���
� �0�%* 4=�! �'?>%Q 
 ��"%68�hT � � �����
� ��� 4=�! +&�'E>�� � T � O:*�M?����>%��4  +�)M�'\��$04=�! �'?>%Q -P� qE'8�� +& �7������'<�8��1+�����$L%��L!"�*
4=�! �'?>��?T
qEQ?�� �$�4 Q01+'\�?"��� -+�)M�'�-+��'8� 
 
ET-1 � "��!2 ' 
 
ET-2 � ���!� ���)/3�+�) l� 4 �) +���'\��$ � '�1:4^� 

��� �  � 
 
ET 4 �
M?>%� � -�� 4^�) +���� '�������/�1+�8�!*��m& @ � � 
��K-P�l������M�'\�EC=/I'EL��! B/3��'8g��!M ���l�+��$�"%� � @  -�� ���!MD �'�1���1+��9���"DCE�m&L!*������
	 � @3&�����>���"DC?4 O+��g���"�*�4 -�� ���!ME �'�1 � @�ME ��!1+C  ���'�O:*
�W1+��9��#"oC?�:&aL!*������ � � T

 �����?"�*�4 %/�1+'�23��$�4ZQS/�O:3�DCE/I'EL� +� '8�����! +����"�*G�EQD���)O+'<�8���!*A4=�! �'?>%'8�Z-���'8� 4=���+&�#"%6Z� �DCE/I'EL��! M�'8" �

H368�%1m��L!"�*��:& � �)MD �'�1 �AT �r1+'�2G����4^�) +�M�'8�X�ECD/I'?L� +�;M�'8"'H368�%1:��L!"3*��:& � �)MD �'�1 � �������)2DCE�89(M8�)/3� �'8��� ,ET 	 @
4=���+&3�"%6���4 /3�)M M8�)/3� �'8��� ,ET-
ET
�c� 1:'���>�*�� '?>f4^"%'8&�� 1 �%��"DCE�m&f"�9��� �1+'`- �Y#4=/3����4=��"D +�`-+*��!*��m&b4=�! �'?>��Y�:����>%'\�89�"3* /3�)/31:��M?�W-+��'8�

1:��>��'���� +"�*H�DCE/I'EL� Qa>�*�MDQN����$^�+��'�,�� �'8�+ +B��"�9)1+'?L!"%'8�� +B"����%,���8�) �����'\�EQW�!ME��g+��"%'8�� +B�0��"�����'8�+ +F/�1+' �
23����4 �) +�MDQj�DQ?�%,�*��89�"DQY��"3�) �����"%� 4=$�"%��T ��*����(L! 4=$�"��NM�'84^�!1:L!"�* "����+�)�!��"3* 1:��>��'���� RQY���!� "�����$!�! 
"��)/�O\T3� /�1:'E>���MD ����m& � �68&D +�+�!�)/I� �0
�� @ � �68&o � '�1+M?� �0,SR � @ 
 ���#�'8� � 4 � @InN���1+'8�+ +�) +�'8"Wna���� ��!1:/3������ �01�� @

Q3 3 �7q�� /�4�� @ qE �1:�) +��,)ic/�1+'	� /�/�� @��_���%�Nnd'E'8" + ��"�>��!1:�"%6  �'E'8��� � 	 
 � @ �  L?�)1 + ��"�>��!1:4^��" �0,�2 � @
 �1:�%�<q?/3����� �0,�, � @GqE'��  +�4^�)6�� � /", � @ + ��Q?�+4^� +&��0,�5�� @GqE/I���� ��!1 � 	 5 � @�na��"o +��� + ��Q �0,�
 � @ + ��"�>%�!1 �F�)1+M � / � T
���FE � � � �*%'$����K	4$0�'��� �/�-�
	�
� #>BD��;%8$=�� ����A BDC$�9� BD8"( EG������<B
� �����:��+M89 "%�!2I'  �$!, � ���
���
� ��� � �)+�� �
		�
� � 
 ��"�6%T � ������� 
 � �)+�� � ���
�
 � -P�K/ �%��'E>3"�*h@`-���>�"%'?>����:&DC � L!��� ��4^�) ���4^�) +#�+MEC�/ '8�+ +�%/ @_MD ��!1:C -��(������'�,!��"]"3�X�DCE/I'EL� +�f1+'����:9�&���$ � ���
���! � � �� �� � �����.*�� �W;�� ��� � ���

 ��"%68�hT+; ����� ;��)��� � � � ������� 
 � � O+��g���"3*���Q?�� �$�4 � 1+'<�E"�#��
 
ET-1 � T � �e-�/�1+���r-P�c�+��$�"�� 1:'���>%������"�� "��  � ��� �&
 ��"%68�hT  ��� � �?��� � /I'?>������!��'8����"%$ 4^*�1+Q 
 "3�)/�O�T�>���� 4^�$L%�4^9��#"�*I>%$���MEQ &%1:��"DQ /3��'8g�MEQ � T�na�!��A/3��'8g�M8��4^-+��'8� �EQE/ '?L� ���"DQ(�D��9<-���4^"%$ M�'8"'H368�%1:��L!"3* � �)MD �'�1+Q�
 �E�� M8�)/3� �'8��� ,ET 	 � @�-���"%,  ���'�O:* 4 �) +��! M�'8" H368� �1:��L!"�*#�:& � �)ME �'�1 �������B@ ME>%���X-P�a������M�'\�ECb/I'EL��! /3��'8g��!M T �c� ��9)M?����>%�d �$! �'X4^�) +����^-P�a������ +������"
��'8�%2I'�10���"%��9)1m"�*��:&b1+'\�?"��� 
 
ET-1 � @ MD ��!1+$(���N'�2E�DQEME���dO+��g+*c"%�e-+�)M�'8� � � ���� ���.*�� �� �)+��  ?@H-+�)M�' "��)/�O�T
� �����:� �eqE���>%����'\��'8� "%�!2I' so����'�23�&%'^� ��!1m��L!"�* 4=�! �'?>%'8�AT

I ��6�'�1:� +4K���_ ���>%Q������+ +9��89 � "�9��+����>��)-�*��!*#�:& MD1:'�M�� 
� �cCE/ '?L��! M�'8"'HG68�%1:��L!"�*��m& � �)MD �'�1 � � � � T
��� ��g���"�*��+'8���� +���EQ=1+'<�E"�#�_/�1+' �%�8�),!'<�8��"%$l�?��"%'<��$ >%$���MEQ 
 "��)/�O�T + @ � @ � � "�� ��9)ME����>�� ��"�9�4 CE�m&1m��>��'���� H-���>�"%'� +����DC?�:&0/3��'8g��!MGT
� .I'�2�1:�)�!��"�* �:��$�"oQ�>�����/3�)1m��4=�! �1 ��M8��4=�!1:Q�T
nN�) +���'\��$N4=�! �'?>%Q;4 �<-�*_�EQE�+'�M�'8�bL!����'\��'8� 
�� 
�� N�� � @rME>�����-���/I'EL��! =/3��'8g��!M�� � -P� �+��'�,�� �'8�� 

�ECD/I'?L� +�W�D��9<-���4^"%$^�?�>�� �����"%'8�� +F>%��'8�(/G��'8g��!M � r/3��4=�%'�'\��'8� 
�� 
�� N � � "39)1+'EL!"�'8�� !TA� /�1:�$L%. �$�4^�!O
"%�e-+��'8� #4=/3����4=��"D �'\�89�"DQ�@."��!2 '�' "����+�)�!��"�*74^�) +���'<�DC?�:&;4=�! �'?> �ECD/I'?L� +� -�� � ������>%��"oC?�:&;>��%��'?>��
4='�,�"%$Z/ '8���!� /�1+'c-���>�"%'?>����:&�$��:��$�"oQ�T
� ��� ���<� � ��(%8�( ��BD� ;>��A";%��B
� � ���� & � ��*��%* � �)+�� �
		�
� � 
 ��"%6%T  �������  � ��� �� � ! � 	������ � �)+�� � ���
�
 � � J @ 	 R � /I'8�� +�%/3"�� 
 /�Om*�1 ���� �M�'<��� ��EQE���!/Gg+�`-��^�DC?�+����>��!MN/I'84='?�!* �:����>%'\�89�"3*r��9)O:���$�&�'a �'�M?��
 ��"��!1+68�� � 'E> ��>%1+'`- ��
 ��9)O:#L�� � M('8�� +�) +"3*�4/3��'?�:&39�4 �:��$�"oQ�T)�jM8�),�>�$ � ��!1:���!?��� � �EQE�� �O:�����`-���� ��"��!1+68��_� /G��'8g�MEQZ�F"%�e-P���! +g:*%"%�!�DQ?�� �O+������"%'8�Z��"��!1+68�*

5




 ��'8��L!#"b�?������ +"�* 1:��>��'���� Q /3��'8g�MEQ � �������M�'8�� + /G��'8g�MEQ � >%' '8�� +�) +"3*��:&Y/3��'8g��!Mb�:��$�"oQ�@7�E��d'�2�1 
ET-,ET
�cCD/I'?L��! I-P� �!/�1:���?�>��#� �%M�'8"�L���" 
 M�'8"D���!1+68�`-�� � � '�M8��4=,��ME�A@DME>�Q -+��'8�=����g�M��!1:$c"%�!�EQ?�� �O+������"%$ ��"��!1+68��4=��"�g:*A"%�!, �MLE/G����!� +"%������>���"39=4=�!��T �_���� �' ��� /I'8�%,�*��89� (�*
+ � �
� � ���#�	�  �����.* � ��"��
� � 
 ��"%68�hT ���#�%� ����;��)��� � ��"��  ��� $ � @3ME ��!1+$ "���&%1m�)���`-P� >%'�/I'8�+�3> "��!��"�9�4=$ '8�����! +����"3*h@��)2DQ 2EQE��'=4='�,�"�$Z�+����>%'<�8�) /�1 �%2I��&�ECD/I'?L� +�K-P��g+ �� /�O+��> -���&%'^�%M�'8"�L���"3*�4�T

3 2�1:9)�!�!M 
ET-,  �H'8�� +�%/3�)-�*��!*I1m��>��'���� +��� �EQ?�� �O+����'<�89�"�*A��"%�!1+68��
� >���"%$�4 '�M8��4^,��ME�����=/I'EL!*� +90/ '8���!�c-P��>%��" �+��'8�%/I���K� 4^�) +���� M�'8"'H368�%1:��L!"3*��:& � �)ME �'�1 �A@A +�)ME,!�

/3��4=�%'�'<�89 "39)1+'EL!"�'8�� r4=�! �'?>%Q -�� /I'8�%�!� ��
�� � T �H'�ME��>�-P� �ECD/I'?L��! �%M�'8"�L���"^/ ' � ME1+'E�!*#�:&A@ -�� L!����'\�89�+��'�,�� �'8�� 4=�! �'?>%Q���
��2 �� � � @./�Om�L���4=, �(/31:�)MD +#�+MECE�m& /�Om*�/3��>%���m&0-��\� � �BT �r1+'�23��$�4ZQ(�!/ ����'�2G�`-�*
�����! �����"�$ ��>%1+'`-���@�"%�!2I'�' 4 �3�+*I2DCE 1+'���>�������"oQ0"��=4^"�'8&%'=/3��'8g��!M @��)2EQ /�1:'E>���M�'\�8����Q �:4=�!MEM�$��=�� +*�"DQ�T
�r1:' ��"���L!"�$S��1+QE�m&�����"�*V�DCE/I'EL� +�W���!�K/I'8�%,�*� �)+��� �
� �
��* +0"	�  �.*  � �)��� 
 ��"%68�hT �)+ �� �
� � �� ! � %� ���� � @/�O:D"%��4=,.-+��'8�Z/ �%��'?>�"�*o/3��'8g�MEQ �H������MECE4 ��/39�>%��4 1:��>3�'���� RQ�
 "��)/�O�T)&%1:��"�#��� �� +*�"E�K�) +>AT � >�9���� >�������"oQ"�� /3��'8g+MDQd4^��"�g+*hTG�lCE/I'EL��! /I'8�� +�%/G�`-�*#�!* 4=�! �'?>%'8� -P�=4='�,�"�$S>39����=�%1+Q?�:&���� /�O+�!/G�+9�"�*�4 ����6�'�1:� +4K�
/�1+'=�?*���� /�1:'E������'�1 �AT
na�! �'E>3� /I'8�� +�%/3�`-+*��!*D1:��>��'���� RQ -�� /I'?>���� �01$/����E&�'E>�"39c?/31+' ������4^?M�'84=/G���ML?"3*E�:��$�"oQ�@D/�1+'�/�1:�)ME +�� �

M�'8�W/I'8�%,�� �����"�'8�� B-�� �?g+�)MN"D�% +"�$K�4^/3����4=��"D �'\�8�) ����6�'�1:� +4 ���c��>��)/� +��E"�*#&%' >%������"�* /3��'E�m&AT na�! �'?>��
/I'8�� +�%/3�)-�*��!*_1m��>��'���� Q;2EQ?���(�b4^�"E����C?�:&j���! ����:&Y�!O+�e-+4=�a"%�e-+L!���� ��e-+l#4=/3����4=��"D �'\�8��"�'8�j1:��>3�'���� +"�*
4=�! �'?>%'8� �c-��Z"����:�)�!��"��^"��)/�O\TE�0M�'84=�!1mL!"�*�4 ��Q?�� �$�4K� � �68&o +�+�!�)/I� �0
 � T
� ;>���B���8S:<;>8$=�� ��BD� ;>��A";%��B
�H'�/�1+��$ 2DQ?��� �0�  � � � � �0��� ��� ��
	
��(���� �)��* ��%� �0+�� 
 ��"%68�hT �0�  � � � ���0���
��� � ! � %� ���� � /I'�/3�:9�"��0� � 	 1 � T� ��'8��L!���+"%$ >%'�2I�c-P�c-���>�"%'8�W� "��e-P/I'�/3���#9)1:"%�e-+g+*��:&N��"%�e-+L!���� ��e-+ �4=/G����4=��"D �'\�8��"DCE�m& �EQD���)O+'<�8���!*��:&
4=�! �'?>AT

I ��6�'�1:� +4K��� &���!1:�)1:�:&3��+M�$=1:��>3�'���� RQW���^��M?��9�>�9 '�2I���!"%�=�!�^ �Om*BL!9��� +*  O:*�>3��!*�&%' ����6�'�1:� +4K�A@ � ��"%M8���
� � � �! �  � 
 ��"%68� T � � �)�%�  � �Z1:��>��'���� +"3*��:&S1:�� +�"AT8s���>�"�'� +�����$ /3��'8g�MDQS��� �3��/I'�O:9�>��<-+*%>%' "%�!M�'8���M8��J�1+'\� �&%'<�DC?�:&(�� �1:'84 � 
 "��)/3O�TGME�8��>%1:��"D �'\�EC?�:& � TFs89�>%1+��4 O+��g+��"�*3-P�K/3�)M � ��"%M8���S'�1:9)M?�����34�@3ME ��!1:9��%1:L!�)-P��@
-����� +��G/�O+��"%'8�7��"%�!1+68���4^�!�� >�����4^�S/3��'8g�M8��4 3�EQE&�'\�?�`-P������>���"DC?4 MD1:� ��!1:�*�4�@D"%�!2I' -��� �O+�!23� -P� -���4 �
"%�e-+I1+'���>%����� !T �.'?>%1+'�2G"%� ��� &���!1m�)1:�:&�#�+M�'8� 4=�! �'?>%'8�d���)2DCE�89^M8�)/3� �'8��� /%T 	 T
ic'd �Om*�>%Qa&3��!1:�)1:�m&���+MEC?�:& 1m��>��'���� +"�*#�:&(4=�! �'?> /3�) �Om*B +�)M�$  ��!� T � ��� 	� %� ����� ��%� �)+�`@HME ��!1+$�-+��'8�

����'8��L!���+"�'8�� + '�2?-��!ME ���4 ��9<-+4 �N��/3*#g�� "��=/I'8��I�ECD�!M?��4^"�$�4�T3U.'�-P�K>�9�"%'^�EQ?��'�M�'8�a#4=/3����4=��"D +��L!"�*
"�9)1+'?L!"%'8�� +*V ����:&D �'�4=�! �'E>N� "���>%'8�� +�) �M���4 'E>�/ '<�E*#>��<-�*#�!* ��� ��!1:�) +��1+Q�T + '?>��"3���7�\�������! �'\�ECE�m& 4=�! �'?>
4^9 �+/ '8����L!"oC(����6�'�1:� +4 ��� B ��!'�1:� @?-P��>3"%'� +�����$ 4^�! �'E>%Q(��� "����E��9<-���45��#g+*F/I'8�%�!�^��'8��2I'8�(239)�!'<�DC?�:&

	 R



� ��"%M8�!*h@_ME ��!1+$ 1+�!/�1:�!�!��"o +�`-+*�1:��>��'���� +��"��X/3��'8g:����T �.'?>���� �01$/ �Z��� �7�\�������! �'\�89�1:��>3�'���� +� &%'?>�*�"��
�ECD/I'?L��! �� �O:��>�"%�dM�'84^/3���ML%"�*��:&Y�+��$�"A@7/�1+'� �'�,!�W� /�O:*�/3��>%� ������4  �+��'�,�� RC?�:&f�+��$�" -��+'8�(-+�,d�EQ?��'�M�$
/3��4=�%'�'<��$K"39)1+'�MDQ04=�! �'?>%Q0"%��J�"%'8�+"�$�T
��� &����� B��S#>���$BD� ;%� A";%��B
3 23�:9�&���C0J%��'E>a>%'^/�1:'�23����4^�) +�MEQ / '8��,�� +* � �����  � � ��� � � �� �)+d/�O:A�ECD/I'?L� +��68��'�239��#"�*�&%'='8�����! +����"�*
"������!��"�� L� ���"�9)O � � /"2 � @o"����:�)�!��"�*�4 �� �'?�:&����+ +��+MECE�m& 4^�! �'E>=��� �DQE���)O+'\�8���!*#�:&04=�! �'?>�9��:& ��� >��%M?����>�"%�
���)2ECD�89 �0,?@%�0M8�)/3� �'8��9��m& /%@ 1E@ 2E@�4D@ J � T
qE �'?�:&3���� +��+M�$ 4^�! �'E>%Q �DCE/I'EL� +�Z-+��'8� � ��'8��L!���+"�'8�� + ������4^G/ '�/G����9)1:"�* Tond�! �'?>%'8�0na'8"o �� p_�)1m��' -��

4='�,�"%$K"%�e-���"d��/I'8����&��#���� �DQE/I'EL!*� +�) �� � �� �� � �����.*H;�� ��� � ��)@ ����� ���!� -�A �$!,S�)/3���M�'\�8�) c�0����6�'�1:� +4=���m&A@
ME ��!1+$ >���"DC /�1+'�2G��$�4 O:��g+* �
 	=�DCE/I'EL� +���K�ML?/3����!� +"�*�&%'Z��ME��9�>39�"�*3M�'8" H368�%1:��L!"�*#�:& � �)ME �'�1 �AT%�cC?&%'E>�Q
 +�)M�'\�EC?�:& ����6�'�1:� +4 �;��/I'EL!*��8�<-�*B� 4 ����$ /3��4^�%'�'\��$�"�9)1+'?L!"%'8�� + �d'?>��� �1:��"���"�*B'�2� +*�,�"�$�&%'d/�O:���+"%$�&%'
�EQEL!*��:��'\�89�"�* M�'8"'H368�%1:��L!"3*��:&�� �)MD �'�1 �A@3"%�!2I'�'  �'� �'^�EQEL!*#�+��'\�89�"3* 4=�! �'?>��=/�O+�!�89�>3*A"��S�D�!'�1:M�'\�89�"�*H"�9 �
&%'?>�"%$ �������L!�"DQ(� '?>%/I'\�?*�>��<-+*��!*r�+ �O+��>�"�* &%'E>3"%'� �'8� /31:���?>%�!/I'E>�'�23"%'8�� +hTFqE �'E�m&����� +��:M�$�4=�! �'E>�Q ���!�
�)/3���M�'\�8�) 7 +�)M�$c�=M�'84 23�"3���!3�7&���!1:�)1:�m&���:MDC?4 �ECD/I'?L� ���4 1m��>��'���� Q�T �H'E>�1+'�23"%�e-+3���l/�1+'�23����4^�) +�M�'8�
na'8"o ��=p_�)1:��'^4=�! �'?>�� 1:��>��'���� �� ���)2DCE�89^M8�)/3� �'8��� /%T-
ET

	�	



� :�� 6�FHO <�: �

� 
 � � � �7	 � � � � ������� ��� � � � � 
 � � �

�  �$! �' M8�)/G� �'8���c-+��'8�W/I'�/3�+9�"DQa"%�!ME ��!1+$=��9)M?����>�"�*H ����:&3"��MEQN�0/I'8�� +�%/EQ /I'8�%,�*��8��"�$
/3O:B�ECD/I'?L� +� /I'84='?�!*r�EQD���)O+'<�8���!*_4=�! �'E>�Q�T �l�e-P/31+��� -+��'8� ������>%��"oQ(�!/ ���+'�2DQN�DCE/I'EL� +�
M�'8" H368�%1:��L!"�*#�:&�� �)MD �'�1 � @�>�9���� "�9��+����>3�`-P�����!M8��� '=4=���:&��"%68�A@E�!'�2�1:�)�!��"3*A�DC?�+����>�M�� �l-P� �
-+��m& �"D ��!1+/I'8�����!hT%i �����!,�� �'8� L!9��+ +*AM8�)/3� �'8��Q -�� /I'�/3��_4='?>%��������� ����"%M�'<�E"3*�&%'^'8�����! +����"�*hT

�d� � e��_hRn��*� vE��n�x	�H�p�ji0k
�x�~�l4� � km��v)n�i��
� �! +g+�"3� �EQD���)O+'<�8���!*��:&�4^�! �'E> �DQ?�%,�*��89 /�O:%�ECD/I'?L� +� � ���
���%� � � �� �� � �����.*�� �4; � ��� � ��� � 
 ��"%68�hT+; � ���;��)��� � �#� �)����� 
 � T � '8"'HG68�%1:��L!"�* � �)MD �'�1 � � � ��>�9��89d4^"%'�,��� ��?*B��"%�!1+68���@AMD ��!1:9d>%'�/3��>�"%�^"3�0/3��'?�:&E� �'?>d/3��'E�m&oQ �%T �B�K���! +g+�"%�K�)/3���M8���!*.���!� /3O+��>%/I'�ME�#9�>��) !@%,!� �?������ +"3* '���9)O+��"�*./3��'8g+MDQ -�� "E����'\��$�@I"%�!2I'8��� � � � R?T

Ni

Nj

j

i
dAi

dAj

qi

qj

r(i,j)

3 2�1:9)�!�!M ,ET 	� � �!'84=�! �1:�� /31+'=�DCE/I'EL��! M�'8" H368�%1:��L!"�*#&%'�� �)ME �'�1:�
�cCE&�'E>%'8�l-���@8,!� M�'8" H368�%1:��L!"�* � �)ME �'�1+QS��9��?��+*?/I'8�%�!� "���6��!'84=�! �1m�3�+��$�"DQ�@8 ���>%QS"%�!��9\�E��:*�"���/I'�����!

M8��4=�!1+Q�@  +�)ME,!� ���!�W�ECD/I'?L��! 04 �) +���� � /�1+' �� +�) +��:M�'8�[�+��$�"E�f/�1+'\��$��+ �/ '8���!�^-���>�"%'8�AT �c���?*��(���!�
�EQD/I'?L!*� +��"%$ M�'8"'H368�%1:��L!"3* � �)ME �'�1+Q�/I'8�%,�*� 7� /�Om*�/3��>%��@H,!������4=��"�*_�"D ���"%��� +�W�����! �����"DCE�m& ��>%1+'`- �
�0L!������@3���=/3O+��>%/I'�ME�#��>��A@E,!� 6��!'84=�! �1:�� �=/I'������� ��>%1+'`- �K-+��'8��M�'8"��� +��"D +"�*hT
�cCD/I'?L��! M�'8"'HG68�%1:��L!"�*��m& � �)ME �'�1 � 2ECE�89ZME1:� +��:MDC?4 4 *��� ���4 ������$�&%'K1:��>��'���� +"3*�&%' �ECD/I'?L� +�A@o"%�!2I'�'

"��a-���&%' /�O+���:"%'8�� +���9��+��>�"�� ��9��?��+* >�'8�+�),�� �����"�9X/3O+���+"%'8�� 0M�'8"%��L!"�$�&%'bO+��g���"3*hT �l�\�E*#� -P�(�ECE/ '?L��! 

	 




M�'8"'H368��1:��L!"�*��m& � �)MD �'�1 �aL!����'\���S������4  "�9)1+'?L!"�9^L!9��� c�ECD/I'?L� +�AT%� ��'8��L!���+"�$Z>%'�2I� �ML%��� +�`-��Z"%�!M�'8���M
/�O:*#�� +�%/ � O:��g���"�*h@`-��e-�#�:&%, �!*�����4 -P� �!�EC?g���"�*I1+Q?�:&���'8�� +A�ECD/I'?L� +�0/�O:I�����:&�'\�89�"�*.�DQ?��'�M�$ /�O+���+"%'8�+ +hT
"�������� � ��$0+ � ���2���4� �����������
� ��������
��� ��� � �� �)+�� O+��g���"�*7��/I'?L!*��89d���0�EQEL!*#�+����"�* �"o ��!6�1m9����A@VME ��!1+C?4 -P� '�2I���!"%�0>%�MHG"%'<�89�"XM�'8"'H��
68�%1:��L!"3* � �)ME �'�1�T � 1+'�/�O:*�/3��>NM�'8"��� +��"D +"�*r�)/�1+'�L?#4^�����^1:��>��'���� RQW"���/3��'8g+���^4^9��"D ��!6�1:9���"�*F1:'\�?"�����
"�9��+����>��`-+*��!*3 ��8�)1  � � � � 	

J � �� � �� � � 
� � � � � � � � � � � 
 ,ET 	 �
M?>%� J � � J � -+��'8��/3��'?�:&DQ ������4=��"D � � ���b� � 
��� � � � -��N6��!'84=�! �1:��:MDCfL!����"A@ MD ��!1+CY����&%1:"E�`-��aJ�>��<-��'K�D��>�9�����"%'8�� +�2I'?>�� ��� � � @!-��e-�#�:& �D��9<-���4^"%$c�E#>�� �����"%'8�+ +�� '?>��:&DQ?��MDQ^�+/ '`-+"����� 'E> "%'�1:4^9��3/I'\�E1:�:&��A@�?�� '�2�1�T�,ET 	 T
tP"o ��!6�1m9��V��� O:��g+*E-+�)M�' /3��'8g:"oC0�"D ��!6�1:9��A���Z���!ME �'�1+'<��$�4 /31+'8�� �'�1:�A@3MD ��!1+C����Z �1:��"��	� '�1:4K�`-P� /I'84='?�!*

qE �'�M�����'<�8�  ��!'�1+$�4K�S"��l#"o ��!6�1:9��EMEO:��EM�'\�EC�T 
 '� � ����%� q?�)1+'SHG" � 	 4��?�DQEO+��g+��#� ���"o �' /31+'�23��$�4]/�1+' /3O:*�/3��>
-���>�"%'� �M�'\��$ 
 J�/3��"%$ � �?�>�� �����"%'8�� +l4=�!�� �?g���4^l/3��'?�:&3��4^h@I-��e-�#�:&�'E>���'��!��"�*B-��N������'�,!��"%' "��� ��!'�1:����!ME �'�1+'\�ECE�m&^/I'8��*hT �rO:��>%/I'�ME����> @\,!� ����g�M��!1+$ /G��'E�m&oQ -��+'8�K"3���E��9<-P��4 �����������E#>�� �����"%$A-P� /�1:'l/�1m�)MD +��:M�$
�+��$�"DQ�"%����/3��"3� �����"DC�@E��"�����QD +��:M�$ O+��g���"3*A/�1+'� �'^"���>39���� ������ +9\�89 "��S/I'8��  ��!'�1+�! +#�+MECE�m&N4^'�,�"%'8�� +*hT
"������ � � �
	m�*���'� 	m� �|� �'��	m�4+2�����4��+,�
.I9)M?����>�"�*#4 /�O+��>%/I'�M?����>%��4
�DQ?�%,�� +* � �� �)+�  ��� � � �� �  
 ��"%68� T�� 	� � �  �  �  ��� � � ���
� �0� � -P�d>�'8�� +� � ���L!"%� ������M89K�E��>�9�����"%'8�+ 7/G��'8g��!M @EM?>%Q�-�� 4='�,�"%$ �%�8�),!'<�8�) !@3,!������g�M��!1:9=��"��!1+68��c�DQE��9)O+��"�9S��>%1:'`-P'<��'8�
/3��'?�:&�'8�^-��S�DQE��9)O+��"��0�!�^�+ �O+��>��W �$! �'�/3��'?�:&DQ�T �F�)MN���!�K�ECE/ '?L��! �M�'8"'H368�%1m��L!"�*�&%' � �)ME �'�1:�W��>%1:'`-P'<��$
�=�!*���'<��$ /3��'?�:&DQ "���&�1:��>�� _�ECD/I'?L� ���4 � �)ME �'�1:� 4=�!��A>3 � �!1:��"��!�9���"�*3/3��'8g�M�'8�0��� �� �O+��>�� ��>%1+'`-�'\��$Z/3��' �
�:&DQ��^�!*���'<��'8��/3��'?�:&�'8�AT
� O:*��� +�%/ -�� ������'�,!��"d"3�S�DQ?�%,�� +*��  �� ��%��� ���� � � ��� �����   M�'8"'H368�%1:��L!"3* � �)ME �'�1 /3��'8g�MDQ J � �=>� � �!1+��" ��!�9���"3* /3��'8g+MDQ �KJ � '?>%/I'\�?*�>�9^/3��'8g��KJ% ��8�)1:�A@GMD ��!1+Cd�D��"��ME"%� /�1+'`-��!M8�!*V/G��'8g�MEQ J � /�O+���r-���>�"%'� �M�'\��'8�/I'8��'�M�'8���� @ ME ��!1:9=-P� �+���� �1+'`-���"���'�M�'8��'a/3��'8g�MEQ � J � @V>%'d1+'\�?�"DQN �$! �'N>� � �!1+��"��!�9��#"�*V/G��'8g�MEQ�@ �E��='�2�1�T,ET-
ET3� /�1:�$L%D-�� M  �$! �' ��"�����'�68�A"E�% +"%$7-���g� �� /3O:�>��) _O+��g���"3*A�E#>�� �����"%'8�+ + >3��"oC?�:&�/G��'8g��!M T

3 2�1:9)�!�!M ,ET-
  �c���+������ �'<�8�^��"�����'�68��

	 ,



"������#" � �
	m�*���'� 	m� �|� �'��	m�4+2��� "������+2�
ic��'`-�� +9=/�1+'`-��!M8��� /3��'8g+MDQ � /�Om*�/3��>%��4=�! �'?>%Q /I'8��'�M�'8�3��� -P� �ECD/I'?L��! +"%� /I'84=�!1:"%� "�9)1:'EL!"�9?@��^/�1+'� �'
�E��"��M?��'�>����#g+* �e-���>�"%'?>���g���"3*h@ ����6�'�1:� +4 ��� ������'�,!��"DCY"3� ��-+ � ��� � � ���  ��� � � ��)���0��� 
 ��"%68�hT � %�!���� ��!
��� � � ���
� �0� � �05 � T � ��'8g+MDQb���W"DQE"�* /�1+'84^*� +�<-�*l"����+ ���"oQb/I'8��'�ME1+Q?�:&�����@ "���MD ��!1+C?�:& -��N�34^*��� ���"����+* '2I'E> � 
 /G LE��� � � '8&�'E>�"�'E����"DCE�m&� ��!� T + 	� � � ��� �  �� �������.* �!� ;�� ��� � ��)@ �?��W'�2�1�T ,ET-,ETlU QE �' � �)ME �'�1+Q
�+��'8��,�*IM �����m&%'\�89�"�*H��/�1m9��?"oC?�:&a&%'E>3"%'� ������M�'\�EC?�:&aM�'8"'H368�%1:��L!"3*��:&�� �)MD �'�1 �AT

Ai

3 2�1:9)�!�!M ,ET-,  �cCD/I'?L��! /I'84='E�!* / '8��'�MD1+Q?�:&3���
� 1+' �e-+�g� ���"�*F�?�>�� ����#"%'8�� +H/3��'8g��!M(���!�=/I'8�%,�*� 7-P��>�"�'E>��3�:&DCa1:�\QW �1:���!�"%6%@V����� >������!M�' �?&%'?>�"%�e-+g+*�4�@

1+Q?�:&����e-�g+*#4 O+��g���"3*�4 -��N�DQ?�%,�� +*l/3��4=�! +c&���'8�%23MDQ 
 ��"%68�hT_� � 23� � �!1:� �  -���>�"%'� +�����$N/3��'8g+MDQb���N'?>����g+*23�)1+�8��4 h@r�� �O+��> M8��4^�!1+Qb��� ��4^*#�+*� +*_>%' �� �O:��>��X�DQ?g��! �O+'<�8��"%$N/3��'8g�MEQ��(�!'�231:�)�!'\�8��"DCb�ECDO+�!�d23��>%�
�+&%'?>�"DC=� /�Om*��+����g:"%'8�=�� ���"%'8� /I'8��'�ME1+QE�m&�����T �H'� �$ ���c�!'�2�1:�)��* �+��$�"��K� >3��� 23�)1:�!�c-P��>�"�'� +����ECE�m&^/3 L?��� �
��� ��*��+M8�<-�* M�'8"'H368��1:��L!"�* � �)MD �'�1+Q � ��� T .���� -��)M�'^�89�&�'\�EC ��'8�3L��! �
 >���� >%���� +� � �)MD �'�1 � � &%'�1:"�*I�K2I'EL!"�*#�:&�� ���" /I'8��'�ME1+QE�m&�����T .I� /�O:��>%/I'�ME����>3�A@�,!� �+��'�,�� �'8�� _����6�'�1:� +4 � � � 23� �I�!1.-P��� 
�� � N � @DM?>%��� N -��c/ '?L��! /3 L?��� � � /3��4=�! + &���'8�%2�MEQ ��� -P� /I'?L��! /3��'?�:&A@?/3�)M �ECD/I'?L��! �Eg����m& M�'8"'HG68�%1:��L!"�*��m& � �)MD �'�1 � 23��>%�
4^*� �:��'�,�� �'8�� ��
�� N � N � T 
 '?>�"%'� +�Y� ���^ RQE/3��:MDQW/I'8&DQD23�)-P�S�(�"D ��!1+�8�����
	 1SR � 	 R�R��mTBUH�) �'a4=�! �'?>��
-�� '�2E�E����9�g� �� � � �!MD +��E"�*7/�Om "����:�)�!��"�* �S6�1:�$HG�:MDC?4 �)M8�������!1:9) �'�1:��4�@rME ��!1+C;&3�)1:> �_�)1+'\����/I'?>%/I'�1:�`-��
����6�'�1:� +4 ��� � � 23� �I�!1�T
�H'�M?��>K-+��'8�d>%���Z/3��'8g�MEQ /�Om*����g723��*��!M�'^� ���!2I��@��:&DQD2EQ���� �ECD/I'?L� +� 4=�! �'?>%'8� /I'8��'�ME1+Q?�:&�����4^'8&%'8�

2ECD B��"���L!"�$�T � �����+"�� �R��E ���>%Q �E��>�9�����"�'8�� r/I'E>S�%1mL!� �'8�=4=�!��@�-�� �E&�'E>�"�$7/I'8�%,�*� F4^�! �'E>%QS��"�����QE +��:M�$�&%'
�ECD/I'?L� +��M�'8"'H368�%1m��L!"�*��:&�� �)ME �'�1 �AT
"������FE � �
	m�*���'� 	m� �|� �'���*�� �2���4����=� � �2��� � _ � �
na�! �'E>��N/I'8��'�ME1+Q?�:&���� �DQ?�%,�*��89aM �ECD/I'?L� +� M�'8" H368�%1:��L!"�*#�:& � �)ME �'�1 �;/I�! + �+ ���"�/I'8��'�ME1+Q?�:&�����@V �'84K�
'?>%/I'\�?*�>�9N_/ '?L��! =/�1+'`-��!M8�!*hTrU.��"o �' / '?L��! c-�� 4='�,�"%$ �+"�*�,�� !@F/ '8��,� -P��4^� �R�� "3�(4^*��� �'W/I'8��'�ME1+QE�m&����
�! ��%�
��� � ���
�( ����"���@!-���"%, �34^*��� +*�4^�7"�� �DQ?g��! �O+'<�8��"%'8� /G��'8g�M?�AT � �%23��:MDCSL� RQEO:�� ���" �D��"3�ME"�� ���!O:*���"E�% +*�4
ME1+QE�m&�����/I'84='?�!* /3��'?�:&DQ�@BME ��!1:9 /�1:'E�m&�9)��*H-��e-�*�4 _ �O+��4^ �E1:�:&�'8��Q�T �H'EL��! /�1+'`-��!M8�!* ���  +�)M �+"3*�,�* "��
 �O:hT?i�����g+*G�DC?&%'?>%'8�A@EMD ��!1m9 /G��QE"�� �!� ��Q?4=�! �1:���L� RQEO:�� ���"E�A@`-��l�e-���>�"%'?>���g���"3*��ECD/I'?L� +� >����� +�ZM�'8" H368� �
1:��L!"�*#�:& � �)ME �'�1 � �0�� +��L!*H�EQD/I'?L!*� +�) /I'8�%�!� /I'8��'<�E#"D� � �)ME �'�1 �a/�1+' M8�),�>�'8�a�� ���"E�AT � �!�EC?&%'E>�'8�S-+��'8�
"��)'�/3�)MW23� &%MDQd/ '?>%$��F��9)M?����>�"DQNL� QDOm�� ���"D� @VME ��!1+$ 4^�<-+*F �1+'`-+J�&%����"�*�M�'\�ECa ��8�)1 �a4='8&%'8�(2ECD �68"%' �
1+'<�89�"oQ 
 -��e-�#�:& >����� +��� �)ME �'�1+Q -+��'8�('�2E�DQEME���^������4^r4 ����$ � @V"%�!2I' 4='8&%'8� 2DCE �EQEg��! �O:��"oQW/�1+' �+ �O+��>

	 /



 �1+'`-+J�&%����"3*�ME� "���4^*#�� �'^�� �O+��>��dL� ����!1:��'\��$�&%'0/3 LE����� T
"������#S � ��� �1�$0� ���2���4� ��� � �K���
�cCD/I'?L��! M�'8"'H368�%1m��L!"�*�&%' � �)MD �'�1:� � � � 4=�! �'?>%'8� �E1:&�9�"�*)/3�)/31:��M � 
�� ��� � � � �
� � � ��%� �)+�� � /�1+'\����>���4=� +�)M @V,!� "3��/3��'8g�M89��m& � ���a�EQD2I�!1+��4^� "�9�&%'?>�"%�^�%1mL!� RCN/I'EL��! 2I'?>��AT � �),�>39 J�����L:M8�a>���"39�2I'E>%QN"��
/3��'?�:&39��:& � � �d�%1:L!�`-�� /G�)/�1:���!M @IMD ��!1+CN�EQE&%'?>�"%'� +*#4=��@G�?��S'�2�1�T�,ET0/%T �H'�M?��>W/3�)/�1m���!Ma"%��"3�)1:�)��*B"��
/�O+�!M89),!M?�A@V-P�^-P��4K�Y'E>%/I'<�E*�>3�<-�*��!*  ��!�GT + 	� � ��;�� ��� ����� � � � /�O:�L� ���"YMb������M�'<��$�4 �fM�'8"'HG68�%1:��L!"�*�4K�
� �)MD �'�1:� ��� � T�� �����#��"���'\�8�X4=�! �'?>��0-��d/I'84^�����e-�g+* "%�!,a"��)/3O�Tr�ECD/I'?L��! ^/I'84='E�!* /I'8��'�MD1:QE�m&�����Tr��*����'^�ECD/I'?L� +�0M�'8"'H368�%1m��L!"�*��:& � �)ME �'�1 � /I'84='?�!*I�E1:&�9�"�* /3�)/�1m��M��0�?�� �01�
 � T

Ai

Aj

Ni

Nj qj

qi

3 2�1:9)�!�!M ,ET0/  � ��������"3��'\�8� 4^�! �'E>��
.o-���>�"%'?>���g+��"%'8�S�8�)1:���"D �'8��� ���#����"���'\�EQ 4=�! �'?>%Qc-��l4=�! �'?>��Z������'�,!��"�9K"�� �E1:&�9�"�*�/ '8���!�F-P��>3"%'8&%'

/3�)/�1m��ME� �!� �� �O:��>�� ��>%1+'`-�'\��$Z>%'=�� �O:��>����!*���'<��$ /3��'8g�MEQ�@?�DC?�+����>%M���4]-�� /3�)M &�'E>�"�'� +�OR="��!2 ' 	 T�U.���� 
-��c�+��4^'��!O+�e-�4^�c�?&%'?>�"%$ /31+'\�89�>%�! _/I'8�%�!�c�^/�O:*�/3��>%��@8,!� ��������/I' & -P��>���" 2I'?> �!*���'<��$�/3��'8g�MEQ^���!,�*G/�O+��>
/3��'8g+M�'8����>%1+'`-�'\��'8�AT
�cCE&�'E>%'8��"3���+�)�!��"�* �� �'?�:&3���� +��+M�$�&�' O+��g+��"�*D-P� "3��!4=$�"%���!�e-+4=$�"�� � �)MD !@3,!�Z���!� �ML?/3����!� +"�*3�ECE/ '?L��! 

&%'?>�"%'� ^M�'8" H368�%1:��L!"�*#�:& � �)ME �'�1 �YJ�/3��"%������#4^�"%'<�8�) !T .I9)M?����>�"�*#4 '�2�1:�) ���4  +�)M�'\��$�&%' /�Om*��� +�%/3�a-��
�EQE�%,�� +*I1+'\�?"%'84=�!1:"�� 1+'�����'�,!��"DCE�m&d/3�)/31:��M �A@<-��)M0/I'�/3��+�)-P�cM8�)/3� �'8��� /%T-
ET

�d� � u � �)��wyxj�
� �! +g+�"3��1m��>��'���� +"�*#�:&�4=�! �'E>��EQE��,�*��89;M��W�+��$WL!#"�"%'8�� +l �1+'`-+J�&%����"�*�M�'\��$�@_1+����/ T7'�2A>%$���"�*�M�'\��$�@_�+*� ��

 ��"%68�hT �  � � � T � �8����� +�=�+*� �� ������M�'8�a4=�!1+'8��'<�E�#�� &E�`-���/�O+���+"%'8�+ O+��g���"�*h@?ME ��!1+$Z���!�Z�DCE/I'EL� ���4 ��*#��M8�) !T
q?* '=2EQb4=����� 2DCE >%'8�� +�) ���L!"��N&E���� +9?@7�)2DQ 2EQE��' 4='�,�"%'�/ '?>��m&oQE +� =����g�M��!1+$W����/I�!ME RQ /�O:�1+'��!��"%$�&%'
'8�����! +����"3*hT �rOm*����gF&E���� +9Z�:* 'r4 ��,!� �?g+�)MS��$��� M=4^"�'8&����!2DQE ���L!"DCE4 �ECD/I'?L� ��4 � �ECD1m�)��"%$�4 � �!/I'84^� �
����"�*A������$�&%'=�DCE/I'EL� +� @�"%�!2I'�' / '?L��! M�'8"'HG68�%1:��L!"�*��m& � �)MD �'�1 �S-P� ME�8��>%1:9) ���4 /I'EL� +�0������4^��"o �a�+*� ���T
"�� � ��� � �2��� "��'���,%'$0�'������� � �$
I 2DQ 2EQ?��'N4^'�,�"%$�&%'E>3"%'� +� ZME�8����� +�;�+*� ���@3-��0"��e-P/�1:��� "E�% +"%$ "%�e-��)MEC?45�!/ ���+'�2 ��4
4=�!O:� Z/�O+���:"%'8�� 
�)/�1+'�L?#4^����� 1:��>3�'���� +"�* � ��"%M8����THU.�)M�'<��'8� 4^*�1:� "�9�4 >��<-+* >39����^/I'�/3�+��"%$ �DCE/I'EL� Q�@V1+����/VT 'E>3&���>%Q�@
>���+MD1+�! +�����L!"�*��:&DQE2DQ)�0, � T � � � � � ��
� 	
������* ���00��� -�� 1+'���>�*#�%4=�!��3/3O+���+"%'8�^&�'E>�"�'� �'8�^1:��>��'���� +"�* � ��"%M8���

	 1



�7-��e-�*3�)/�1+'KL%�4^���!* T8U.�) �'K�:&DQD23�Z�D��"3�M89 -��)M�'K>����+����>%�!MZ1+'���>�������"�*%�+��$�"DQ^"���M�'8"%��L!"%�l������M�$ ������4^��"o Q�T
�rO:���+"%'8�� 7�)/�1+'KL%�4^�����l1:��>��'���� +"�* � ��"%M8�����U 
� � -P�l ���>%Q=/�O:*#4=' ��9��?��+��9 "�� �����#�M�'8�� +3� �� �1:�%ME +�%O+�l�+*� ���^>�9����  �$!,Z"��S��'8��2I� 239)�!'<�DC?�:& � �3"%M8�!* � � 

U 
� ��� �U"
� � � ��
��� T

U � � � 
� �  
 ,ET-
 �
�_9)�!'\��$ � ��"%M8��� >%�MHG"E�`-+*7M�'8"%��L!"oC /I'?>%/�1+'8�+ �'�1 � ��"%M8�!* @B�!� MD ��!1:$�&%'0-���1+��������!'<�89�"�� �)/�1+'�L?#4^�����

1:��>��'���� +"�* � �3"%M8��� /I'84='?�!*IM�'D�MHG�!���"o �YU � T

 =�����9�"& � 8S:�� <B
	��  �  ��� � � �00�
�)@ "%�!2I'W �$!, � �����!1+M?�"%'<�8�(>����ME1+�! +�����L!"3*7�m&oQE23�?@ -���/�O+���+"39N&�'E>�"�'� +�N>3���ME1+�! +�����L!"�*
�:&DQE2DQ�TG�B�����M�'8�� �+ME�% ���L!"�$ �:&DQD2EQK-P� >39�"��S1+'���>�*�����4 1:��>��'���� +"3* � ��"�M8��� �c-P�e-+*A�)/�1+'�L?#4^����� 

� 
� � � U 
� ��� �U�
� �  
 ,ET-, �
+ '\�?"���! 
 ,ET-, � � /�1:�$L% �+��4='��!O+�e-+4=� "%��"�* 4='�,�"%$c�DQ?L!*��+�#� !@D"%�!2I'�'_"%�!��"�9�4=� ��M?�% ���L!"%'8� 1:��>3�'���� +"�*

� ��"%M8�!>U 
� � T 
 '?>�"%'� +�^>�#��MD1:�! +�����L!"�*I�:&DQD2EQ � 
� � /�1+'� �'^4 �%,!� 2ECE /I'8�%�!� 'E>3&���>�"E�% +�?T
	 ��=�� #>&)(7���):<BD�
I /�1+'KL%�4^����� 1:��>��'���� +"3* � ��"%M8��� /I'84='?�!*?239)�!'<�DC?�:& � ��"�M8�!*?�DQ?g+g+*�&�'cOm9�>��=��4='�, &E�`-+*%>%'8�+9�&�"%'8�� B���! +g+*
/�O+���:"%'8�� +F"%�!,^�)/�1+'�L?#4^�����=O:9�>��("��,�g+*��:& TIs8��>�"�*�4 �^4='�,�"DCE�m&(/�O:*#�� +�%/ �S-+�)Ma'?>�&���>3"%'8�% �>����ME1+�! + �
����L!"�* �m&oQE23�K-�� /�1:'� �'^/I'�1+'\�?"�9�"�*I/ �%��'?>�"�* �)/�1+'�L?�4 �����

�U"
� � � ��
�
� T

U � � � 
� � � 
 ,ET0/ �
M?>%� � � 
� � -���'8� 239)�!'\��$ � �3"%M8��� O:9�>���� @3� �)/�1+'KL%�4^���!* �DQ?g+g+*�&�'KOm9�>��

U"
� � � ��
�
� T

U � � � 
� � � 
 ,ET-1 �
M?>%�Z"%'<��$Z239)�!'<��$ � ��"%M8��� � � 
� � -+��'8��O:9�>3��� � 	 "��!2 '=�EQ?g+g+*�&%'%T 3 >�&���>�>���+MD1+�! +�����L!"�*A�:&DQD2EQ �� 
� �-��  ���>%Q�>�9�"��E�! +��&%��4 

�� 
� � ���U 
� ��� U�
� �  
 ,ET-2 �

� �A";>� �<�)E
�  		��+   �
-��W>�����g+*c4='�,�"%'8�� +* @ -+�)Mj�:&3�)1:�)MD ��!1m��!'\�8�) N>����ME1+�! +�����L!"�*l�:&DQD2G� � 
� � T + �!��#>�����4 , 
� ���*���M89�4^� /I' >%'8�+�)�!��"�*G�)/�1+'KL%�4^����� �U"
� � ��� 1m��>��'���� +"�* � ��"%M8�! U 
� � >%' / �%��'?>�"�*?�"D ��!6�1:9���"�*?1:'\�?"�����
 
ET0/ �  , 
� � � �U�
� ���

L

� ������� � 
� � � 
��� � � � �U 
� � �KJ �  
 ,ET 4 �

�H'�M?��>7-�� &%'?>�"%'� +� 1+�!��#>���� "E����'\�89 "�� ������$�4[>��MHG"��L!"�*#4Y'�2I'�1:� @!/3�)M -P� �)/31+'KL%�4^�������U 
� � �+&%'?>�"�9�./�O+���+"DCE4]O+��g���"�*#4[�l>3���ME1+�! +�����L!"�*8�m&oQE23�B-P�7"D����'\�89?T�s8�"��)M�'<�Eg���4 "%��"�*D&%'?>�"%'� +� 1+�!��#>���� �>���"o +��:M89
�7&%'E>3"%'� �'8� >�#��MD1:�! +�����L!"�*��m&oQE2DQ�T?�cQEL!*#�+����"�*�&�'E>�"�'� RQ=1+�!���>3���7-�� �?�������4 #"o ��!6�1:9��#� ���l�D�! +��&E� 
 ,ET 4 �/I'84=�!1:"%�7"�9)1+'?L!"%$ �c2I�!,�"%�7��� /31+'� �'l/31+'\�89�>�*D/I'8�%�!�7��� �EQD231:��"oC?�:&K2I'?>%���:&AT`i�����g+*E�" � '�1:4^����� �8L��! +"��
"�9\�D1:&E� ����6�'�1m� +4 � /�1+'=�ECD/I'?L��! 1+�!���>����S���!� "�����$!�! ���0,�� T

	 2



"�� � � � � +2$0�t�����4� ���p�-� � _
.I9)M?����>�"�*#4^��?������ +"%'8�� +4 h@<ME ��!1+$_��9��+��>�"��7'<�E�#�� &E�`-+*8ME�8����� +�K�+*� ���@m-+��'8�S&D���+ �'� +�c�:*� ���@<6��!'84^�! �1:�� �lO:9�>
������4=��"D � �+*� ��Z�S�!/ ����'�2�1+�!/�1:�!�!��"o +�����S>����M�'8"D +�"E��� !T
� �<� ������B ��(%��!
9  �	� ��� � ��* ��" -��7>39�"�� �������M�'8�� +*!-���>�"%'� +�#��DC?�:& ������4=��"D �A@)>%' ME ��!1+C?�:&S2EQE�#� / �%��'?>�"�*8�+��$�"3� 1+'���>�������"��?T
�_*�4 -��N&E���� �'� +�X�+*� ��a���! +g+*h@_ +*�4 -P�N/�O:c�)/�1+'�L?#4^���! 1m��>��'���� +"�* � �3"%M8���aMY>����/I'�����! �?*����W�� +�%/ &��
��'8��"%'8�+ +hT 
 ���+ +g+*?�+* 'H +�)MK��4^'�, &D�`-��_��$!/I� �����m&oQE +� I-���4^"%$7�8�)1:������ '8�����! +����"�*h@m-��)M�'7-+��'8�="��)/3O�T`&�1:��"�����
�� +*�"E�A@%��� �EQE/ '?L� ���"%$�4 O:��g���"�*hT
�c"� � '�1:4^"�*)�!�EC?g���"�*E&D���+ �'� RQZ�+*� ��74^9l�+���� / '���� +��E"3*��E�#�� "�� ME�8����� +� O+��g���"�* @���9)1+'\��� &S�?g+�)M �ECE1:�)��"%�

�!�EQEg+�)-P�7�DCE/I'EL��! +"3*E"39)1+'�MDQ�T � O:� �'84 4^"%'8&%$7�DCE/I'EL� Q -+��'8�K�  +�)M�'\��$�4 /�O:*�/3��>%�r/�1:'\�89�>%��"DQ �!2EQE ���L!"%�

 �N'�23������ ����m&A@AME>�� -��S6�1:��>����"D 1:��>��'���� +"�* � ��"�M8���S"E����'<�DC�@A1:����/ TI����"%��>%23�) ����#"%�=4^����C � T � /�1:�$L%F���
/�1+'� �'KL!���� �'K�DQ?�%,�*��89 �+*� +*h@8ME ��!1+$c"%�e-��+'8� >%������"oQ=��"� � '�1:4^��TDqS�ECE&%'?>%'8� ��� �=1:��>3�'���� +"�*��m&^��Q?�� �$�4=���m&
/I'8�%,�*��8�<-+*A����6�'�1:� +4 Q /�1+'^��>��)/� +��E"�*A>�������"�* /3��'?�:&AT
� �D� '#>9EG'&����

� �)+ 	� 	������ �(�+*� ���@ 1+����/ TGO:9�>N239)�!'\�ECE�m& � ��"%M8�!*V>��MHG"%'\�8��"DC?�:&(��1:9�4 �!.������4=��"o +� @8-��K>3����g+*.�������L! �
"%'8�A@)ME ��!1:9 '<�E���� &E�`-�� ME�8����� +�SO+��g+��"�*hT)�lQ?g+g+*?Om9�>%QZ������4^��"o �^�34='�, &D�)-�*?��$!/I� �)/�1+'�L?�4^'\�8�) r1:��>3�'���� +"�*
� ��"%M8�!h@3����� -+��'8� �ECE/ '?L��! +"%�K"�9)1+'?L!"%�e-�g:*hT 
 'E>3"%'� +�^O:9�>3�d>�9���� '\�?���� &D�)-P�Z�+ +�%/I� &d��/I'`-+� �'8�� +V�)/31+'KL% �
4^�����Z"3�^&%1:��"�#�!*��:& ������4=��"D �A@3"3�SMD ��!1+C -�� ���>��+M�$c'�M�' �!�E�#9�g� ��Z�!� +�����$�@%�E*���� �0M8�)/3� �'8��� ,ET0/%T

� 9� EG�� �$;> 9#>'E '&����
� 1:��>��'���� +"�*��:&��+QE�� �$�4^���:&N���Z�EQE��,�*��8�<-�* ������4=��"D RQ��F-���>�"%'?>����m&%'8� �  ����%������* @3 QD/G��+MEQ0 �1+'`-�J3&%����"�* �
M�'\��$="%�!2I' L� RQEO:J�&%����"3*�M�'\��$�T �rO:� �'84 ��� /�O: �ECE/ '?L� +�dL!���+ �' /31+'\�89�>�*H4^�)/I'\�89�"3*.��'8��O:��>�"��� "3��-���g� ��
-���>�"%'?>���g+g+*`������4^��"o Q�@`"��)/3O�T\"�� L� ����!1:��� "%�!2I' '�2A>%$��#"�*�M T �cCE/ '?L��! V�V������4=��"D RQZ��� �+��'�,�� ��e-+g+*�6��!'84=�! �1m�*
-�� �DCE1:�)��"%�Z"39)1+'EL!"��e-�g+*A�^/�1:�)ME +��+MEQ �+�Z"%�!/I'8�%,�*��89?T

Aspect ratio=0.15 Aspect ratio=0.45

3 231:9)�!�!M�,ET-1 �I �+/ ���� 1m�) +�'
�B�_���! +g+�"�� /�O:*�/3��>��7-�� �EC?&%'E>3"%$�@<�)2EQ_-���>�"%'� +�����$ ������4=��"D RQZ4^����Q ��' "%�e-P���! +g:*E���+/ ���� H1:�) +�'%T � �   ���

� ���
���0-P�0>%�MHG"�'\�89�"%' -+�)M�'(/ '84^�!1 /I'8��'84=�!1m��"%�e-����! +g+*7ME1:�%,�"������@HME ��!1+'8�X���!��������'8�X��4^*��� +� �%�?"�� �O
������4=��"D +�A@o�Z/I'8��'84=�!1:�="%�e-+4=��"�g:*?MD1:��,�"������@8ME ��!1:9 ���!,�*3������9 �?"%� ������4^��"o +�A@o�E�� '�231�T�,ET-1ETo��/3O:*�/3��>%��@
,!�c-��K��"39�4 /�1 �%2I��& 1m��>��'���� +"�* � ��"%M8����@E-��S4^'�,�"%$="��)'�/3�)Ma���EC?&%'E>�'8�a/I'8�%,�*� c��"���!'� �1+'�/3��:M�'8�(�+* '!@
M?>%� ������4=��"D RQ 4^�<-+*I RQE/3��:MDQ�����/I���� 1m�) +�'=������4^A4^����$�T

	 4



� ;>�K=���&���; &��<;%� �
� /31 �%2I��&D�j1:��>��'���� +"�* � ��"%M8���(���W'�2I���!"%�(4='8&%'8���EQE�+MDQE �'\�8�) d>3���M�'8"D +�"D�3� RQbME ��!1+$�&%'�M�'8�#�O:9�>��AT
.=&3����>����M8�_�?�����9��#"�*)MD�8���#� RQ7-+��'8�Z"��e-�>��3���!,�� ��e-+g+*�>����M�'8"D +�"E��� Ql� &%'?>�"%'� ���
 "E���� �$7>%�!1:��8���! � � ��/�1+�?"�*�^>%1m��&%$ >%�!1:��8���! T
� � � � �����
� �  �
�
 � ���)+ ���)��"0�E��"��M8�<-+*G� 4^*��� ����m&A@?ME>��c��� -���>�"��K/3��'8g+M8�K>�'� RCEM89=>%1:��&%$�TE�[ +�)M�'<�DC?�:&

4^*��+ ����:&d�+� &%'E>3"%'� +�=1:��>��'���� +"�* � �3"%M8���Z4=��"�*A�+M�'�M�'\����@I�E�#�����4 "%�!�?&%'?>�"%$ �+*� �� �?g+�)M�>%'?�:&�9)��* L!���+ �'
M /G��QE"E����$�4K�^/3O+���:&%'?>��A@?�K ���>%Q M �:&DQD2I��T�� � � � � � �
� �� �
�
 �  � �!�.* �#+ �� �� �!+  ��� � �)��� ����'�2?-��!�E�)-�* "��
&%1:��"3��!r�� +*�"E�;� /I'8��'8�� +*�"E�AT �H'�M?��>�������4=��"D RQ��:*� �� /�O:���+��&D�)-�*B QD �'(&%1m��"������@.>�'E�m&�9)��* /3O: "�9��:����>�"%$
�"D ��!1+/I'8�����!I�EQD/I'?L� ���"oC?�:&a&%'E>3"%'� _M �m&oQE2I��T
�c��&�����>%��4 M  �'84K�A@I,!�=�"D ��!1+/I'8�������K���E"�� �Ol������4^��"o +� -�� N�� ��/I'`-+� +9 
 �E��KM8�)/3� �'8�#��,ET0/ � @E-��K/�1+'��/�1m9��?"%$ '8g+�! �O+��"�*_>����M�'8"D +�"E��� /I'� �O+�!2G"%$�@H�)2EQ �E,�>%Q '?>%/I'\�?*�>�����QW"��e-��)M�$�&%1:��"�� ������4^��"o +�AT I ��6�' �

1:� +4K���!@�-P��&�'�, �!*�����4 -�� � /I'8&�����>�� �����4^�"3����� >����M�'8"D +�"E��� Z�+/�1:9��?"�9a�+* ' �+� "��)�!CE�89 +�� �	�
�����
� �  �
�

���� �0� � ��T
"�� � �#" � ���� �|$K��������3���� ��� ��"���4�����-� � _
�rO:���� �'�,!�Z�"D ��!1+����"���� �%,���8�) ������ /�O: M�'8"��+ �1:�%M8�!A�+*� �� 4 �%,!� 4^*� 7�����#4^I/I'���� +��?"�*3�?���� "��SMD�8���#� +�0�DC �
�+����>3"%$ �+*� ���@8/I'8�%,�*��8�<-+*%��� �K'�23�����+ +%�DQE���)O+'<�8���!*��:&04=�! �'?>= �$�4=�!O �DC?&%1:��>�"�� ����6�'�1:� +4 QK���� �'84^�) +��+M�$�@
ME ��!1+$Z"%�!�EQD,���>3�`-�*I'?> >���"�$�&%'^�%,���8�) ������Z,�9�>�"%'8���!�?��9�g� +"�*I�!M?��g���"�'8�� !T

Automatická konstrukce sítì

�ádná znalost funkce Jistá znalost funkce

Rovnomìrné dìlení Nerovnomìrné dìlení A priori algoritmy A posteriori algoritmy

r-vylepšení h-vylepšení p-vylepšení nová sí�

3 231:9)�!�!M ,ET-2 �I ��6�'�1:� +4 Q /31+'=���% �'84^�) +��:M�'8�aM�'8"3�� �1:�%M8�! �:*� ��
I ��6�'�1:� +4 QK/�1+' ���% �'84^�) +#�+M�'8� M�'8"��� �1:�%M8�!3�+*� �� ���!� >3��� � / R �31+'���>%���#� B>%'Z"%�!M�'8���M8� ��ME��/3�"A@`�E�� '�2�1�T

,ET-2ET �r1:�E"�* ��M?�%/3�"E�^ ���'�Om*A����6�'�1:� +4 Q�@?MD ��!1+$ "��!�DQ?�%,�*��8�<-+*3,�9�>3"%$���"�����'8�� + '=/�1 ��2 ��&E� �)/31+'KL%�4='<�8��"%$
� ��"%M8����T �r1:'�>�'8�+�),!��"�*���' "%�e-��EQEg+g:*DME�8����� QK�:*� �� ��� ���! +g+�"%'8� "%�����!�_'�2I�e-�*� F2I�!�.-��)M�$��:%��"�����'8�� +%>3��"%$�&%'
/�1 ��2 ��&E�A@H"���!4=$�"%�0�%1:L!� RC �� +��/ � &;M�'8"��+ �1:�%M8��� �+*� ��02I�!�0 �$! �'(��"�����'8�� +.-��0/�1:�)ME +��+MEQ �E,�>%Q;"D�% +"DC�T
UH�% �'Z��M?�%/3�"E�S>%����*�4^�7"��Z����6�'�1:� +4 Q�@8ME ��!1+$  ���'�O:*%1:'\�?"%'84=�!1:"%'8� 
 ��"%68�hTo��"3 � '�1m4 � �:* 'r� "�� ����6�'�1m� +4ZQM�'8"��� �1m���`-+*��!*I"%�!1+'\�?"%'84=�!1m"%'8� �+* '!T

I ��6�'�1:� +4 Q�@%ME ��!1+$ �DQ?�%,�*��8�<-+* ��"�����'8�� +A�)/31+'KL%�4='<�8��"%$ � ��"%M8����@%>%����*�4^�l� &�����>����M8� M�'8"��� �1:��M8��� �+*� ��
���ECD/I'?L� +�K"3� �)/�1:�'�1:"3*D���)/I'8�� ��!1:�'�1m"�*hT I /�1m�'�1:"�*E4=�! �'?>%QZM�'8"��+ �1:���`-+*E����g�M��!1+$ L!9��� +%�:*� ��_/�O+��>S�?������ �
"�*�4 �DCE/I'EL� ���4�TGU QE/3��:MDC?4 /�O:��>��� +���?� �������4  +�)M�'\��$=4=�! �'?>%Q -P� +�� �	�
�����
� �  �
�
 �  � �0� ���8T I /I'8�� ��!1: �
'�1:"�*34=�! �'E>�QK�EQE ��89)O+�e-�* @81+����/ To�DQ?���!/3g+�)-�*h@��+* 'B/ '� �$�@E��' -�� ��"�9�4='K��������/I' &^L!9��� ���L!"�$ O+��g���"3*hT �r1m�4^9)1:"�*
�+* 'A-P�l ���>%Q^"D�� +"%' �!M�'8"��� �1m�%'\�8�) 4=�! �'?>%'8�^�l/�1+�?"�*���M?�%/3#"oQ�@ -��e-�*3�DQ?���!/3g+��"�*%/3�)Ml-+�, 2I��&%��4 �ECE/ '?L� +�
���<-+��� +* �)/I'8�� ��!1:�'�1:"�*I4=�! �'?>��?T

+ '������g+�`-���4=� "��!M�'8���M=�)/I'8�� ��!1:�'�1:"3*��:&=/3O:*��� +�%/ �AT �rOm3�4=/G����4=��"D +���!�����6�'�1:� +4K� � � ����   ����.* 
 ��"%68�hT
� � �   � 	�� ��� � ���7� ��9��?��+��'8�� +E"�� 'E>�&3��>��Z�m&oQE2DQ 4=��"�*8/I'8��'8&3� 2I'E>�� �+*� ���T!9 � ����   �� �.*8-P�7/I'8�%,�*��8��"%$

	KJ



������4^.L!���� �'�� �+/ '?L!*��89 � ��>��)/� +��?"�*�4 1:'���>%����'\�89�"3*%-+�,Z�ML%��� +�)-�*��!*#�:& ������4=��"o �N�+*� ���T � � ����   �� �.*_���
�+"��),�*G�+"�*�,�� r�:&DQD23� �)/�1+'�L?#4^����� ��� /I'84='E�!��!�DQ?g�'\�89�"3*GOm9�>��=239)�!'<�DC?�:&�� ��"%M8�!*%������4=��"o � �+*� ���TEi�����g+*
4='�,�"%'8�+ +*`-P� "3����9)ME����>�� ��"�9�4ZC?�:& "%�!/�O+���:"%'8�� +*%>���"%$ �:*� �� �!M�'8"��� �1:��'\�8�) J�/3��"%�_"%'\��'8� �+* 'B�r4=��"3g+*�4^
�:&DQE23��4^�
 ��"%68� T � %���� ��� ��� � T
"�� � �FE � $ 	��2��%/� �����m����� ���"��
ic������"�*��:��$�"oQ="���/3��'8g�MDQK� ���!2I'8�S/�Om�"�9�g+*E��4=��"DQS� 6��!'84=�! �1m��4='?>%�����=�7-���&%' �4^/3����4=��"D +�����F-�� >�*�MEQ
 �'84K� /I'84=�!1:"%�='�23 +*�,�"�9?T I �� ��!1:"��) +���'8� MW>%������"�*B�+��$�"DQ "��0/3��'8g�MDQ -��^�DQ?�%,�� +* � �)+�� �
	%� ���.*�� � � T
)�� �
��1+�ML 
 ��"%68�hT ���0+���� ���
�
 � T
0�� �� �� � @IME ��!1+$ /I'�/3�:��� 
 ���+ME2 �!1: l� � 	 2 � T + ��>3�'���� +"�*V ��MLE +�%1m� -�� /I'?>%'�23"�9M?�����+��:M�$7 ��ML? +�%O+��@)���?g+�)M -P�e-+*E&%'E>3"%'� RQ 1:�!/�1+�!�!��"D +�`-�*E�)/�1+'�L?#4^���!E/�1 �%2I��&E� 1:��>��'���� +"�* � ��"%M8����T`� 
 ��� �
ME2 �!1: �'\���S/�O:*��+ +�%/3� -+��'8�W"����?*�� 1m��>��'���� +"�*V ��MLE +��1+Q '�1+68��"���!'\�89�"DQa>%' MD�8��>�1:��"o �'<��$�&%' �� �1+'84K�A@I�)2DQ
2EQE��'�4='�,�"�$S�)/G���M�'\�8�) ��>3�)/� +��?"�*V�E�!'�1+M�'<�89�"�*hT �7��&%��4 �!'�2�1m�)�!'\�89�"�*r�+�=/�1 �%2I��& 1m��>��'���� +"�* � ��"%M8���
1+�!M�'8"��+ �1:���`-�� �!� �D�!'�1:M����(1:��>��'���� +"�*B ��ML? +�%O+�0�� ��e-�"�� -+�)M�'a/�OmrM?�����+��:M�$�454^�)/I'<�89�"�*  ��ML? +�%1�T �H' �
>%'�23"DCS/�O:*��+ +�%/l-��)M�' 
 ���:MD2I�!1+ 7�)/3���M�'<�8�����B��>%���3� � /"5 � @8M?>%� /I'8�%,���%�+ �1:�%ME +�%1:�=/I'?>%'�23"%'8�S1:��>3�'���� +"�*
 ��ML? +�%O+��T

�d� � � n �ji0k *��x�~�o�� �)q��}��_�
� #>���M�$ '�M�'0�?"�*�4^9=��/3O:*�1+'?>%� ��"���L!"DC�1+'����+��&W&%'?>�"%'� '8�+���! +����"�*�
 �!�!� 	 1 O:9�>�� � T U.�)Md������MDC�1:'����+��&"%�����!�W�+��4='��!O:�e-�4=�W��*��+M8�) /3O: �!'�2�1m�)�!��"�*c�DC?�+����>%M?�j"3��4='8"3� �'�1:�A@7��/31+'� �' -��W"D�% +"�$a�EQD/I'?L� ���"%$
&%'?>�"%'� Q  �1:��"3�	� '�1m4='\�8�) 
  RQE/3��+MEQ�>%'^�"D ��!1+�8����� 	 R � 	 �m@G1+����/ T 	 R � 
�1�1 � � TU.1:��"��	� '�1:4^�����S/I'?>%������"�*�4 4^�$L%�4^9���"�*.�EQD/I'?L� ���"%'8�W&%'E>3"%'� �'8�N'8�����! +����"�*B"%��"3*V�E��&�����>%��4 Ma1+'�� �
>%������"3* &%'?>�"%'� K� 1:9�4 �!7>3��"%$�&%'(�"D ��!1+�8�����;�E&�'E>�"39?T.� �!'�231:�)�!��"%$ �+��$�"%�02EQ �  +�)M�'<��$�4 /3O:*�/3��>%�
2EQE��Q��?�>�� �����"%$ /I'8�%�!�S�����! �����"%$S��>%1:'`-P� 
 -��e-���m&%, -���� -��K���=��M?�% ���L!"%'8�+ +.Om9�>%'\���S�EQEg+g:*h@ "��!, '8�����! +����"�*
'8�� +�) +"�*#�:&  �������� � @?�!2EQD ��!M �:��$�"oQ^2EQ^2EQE�G������4^3 +4^���EC�T%� �! +g+�"�'8� ���c/�1+'� �'S&%'?>�"%'� Q= �1:��"��	� '�1:4K�`-�*G>%'/I'�,���>%'\�8��"�$�&%'a�"D ��!1+�8�����W2I�!�^�%�89),!��"3*B��>%1+'`- � �����! +���?@V��*���M8��"DCE454^�$L?#4^9���"�*�4 &%'?>�"%'� +9�4 �+�=/�O: �
O:��>�*%&�'E>�"�'� +� "%�!/3�) �1:"%� 4^��"�g+*%"%�!, &�'�1:"�*?4=�!� �"D ��!1+�8����� � �����! �����"DCE4 ��>%1+'`- ��4 ��� /�Om�O:��>�*E&%'?>�"%'� +�
1+'<�E"�9  �$! �' &%'�1:"3*%4=�!��hT �l�!�DC?&%'?>%'8�=/I'�/3�+��"�$  �1:��"��	� '�1:4^����� �?g+�)Ml-���@8,!� �+��$�"��Z'8�����! +����"�9 / '8�+ +�%/3"%�
>%����4^�^��>%1+'`-+A� 1 �%��"DCE4 A&%'E>3"%'� +��4^D-+���+�K-�� �!'�2�1:�)�!��"��^� '�2I'8��/�Om*�/3��>%���m&��� ��e-�"���T
�bM?"���!� � 	 R �`-��7�%����>���"K#������ �1:��L!"3*�/�O:*�M?����>Z �$! �' ��ME�� ���L!"%'8�� +  "%�e-�/�1+���72DQ?��'c���l/I'84='?�!D�DQE���)O+'\�8���!*

4=�! �'?>%Q �DQE/I'EL� ���"%' '8�����! +����"�* 4 *��� +"%'8�� + @EM?>%� ��>%1:'`- �����! +�#�=/�O+��>��+ +����'\�8���.'8&%� &��0ME1+23�0� � QE���M89���"%�
'?>%/I'\�?*�>��<-+*��!*.&�'E>�"�'� �'8� ���?*� +���'8�� +hT �H'� �$ 2EQ?�������?*� +���'8�� �'8&�"%�=�NME1+23�(�+"�*�,!��"���"�� -���>�"D�WM8��"3>%�����

 �!�!� 	 �+�E*�L:M8� � @r/�O:#L���4=, -P��&%'(6��!'84^�! �1:���@ �� ��e-+"%�K-+�)M�' 6��!'84=�! �1:�� 4^*��� +"%'8�+ +_������ +�����W�����m&%'\�89�"��?T
�l'\���Z�EQE/ '?L� ���"�9^�:��$�"��^��� '?>�/ �%��'?>�"�* �+��$�"oQ0��"��L���4 "������g+��#�?T

�d��� �/xpv)�i�hRn�qykml*�
tP"o ��!1+/I'8������� &%'E>3"%'� 1:��>��'���� RQW"��0/3��'8g�M89��m&0-��^�!/ ����'�2 @E-+�)MECE4 ���!�^� �0� �� ���
� �
� "N/3O+���+"%$�&%'�O:��g���"�*
��*���M8�)  �� ���������
� �
� "N>%'�2�1+Ca�DC?�+����>%�!M @I/I'84='E�!*H����#4^�"������="%�!ME ��!1+C?�:&(/�1:'0�#�>���M�$K'�M�' 1:��g:��DC?�:&N�? �
����9���"3*��:&;�\-P��4 �AT . O+�e-+4=��"%�e-��E*#��� 1m��g+����0/ ����'�23*7"��N/I'��!'�1+'\�8�) ������ �  �  �����
� � ���
��� �)+����S1:��>3�'���� +"�*
� ��"%M8��� 
 >���+M�'8"o +�"E��� Qd�("E���� �$=>%�!1:��8���! � @AMD ��!1+$ -���'8� �!/ �3��'�2I��"oQN�)/ '�L?#4^���!*BM�'8"��� +��"D +"�*�4  � ��"�M �����4^��Y1:9�4^�!c/3��'8g�MEQ 
 �?��W'�2�1�T ,ET 4 � T i�9���� -P�W'�M�'b/I'84=�!1m"%�N�!� +�����$Wc"3� � ��  �����
� � �	�
� �  ����
�.*
+ ���� � �)��� T �l����/I'`-�� �'8�� +7��&%'?>�"%'� +9��m&;���!� ���#�4^�"%'<�8�) K#"o ��!1+/I'8�����!*7"E���� �$�&%'NO:9�>��@NQP`@F"%����/I'`-+� �'8�� +
� /�1+�?"�*I>%�!1:��8���!A�"D ��!1+/I'8�����!* /�1+�?"�*�&�' O:9�>3� N T T 3 ��"���L���"�*�N � ��� "3�)�!CD�89! � ����� �������� �����  �����
� � �	� @
O:*�M89�4^��@8,!� MEO:��EM8�:� 
 � � -��  �Om*�>%Q N � @o4 9 �R������l�Eg����m& 2I'?>%���:& ��/I'`-�� �$l>%�!1:��8����� >�'ZO:9�>����BT8te"D ��!1+/I' �

	 5



�������lO:9�>�� N � /G�)M=��"���4=��"�9?@D,!� ����g�M��!1+$ &%'?>�"%'� Q=�"o ��!1:/ '8�#�`-P�  +�)M @D�)2EQ=/I' -��e-�#�:& �+/ '`-���"�*%�E��"��M8����Q
MEO:��EMDQ � /3�)1:��4=�! �1m��+M�'8�a��/I'`-�� �'8�+ +*�N � T


 � � 
 2 �

3 2�1:9)�!�!M ,ET 4  �H'�1+'<�E"�9�"3*V�"D ��!1+/I'8��������M�'8"��� +��"D +*�4^�
 � � �^���"���9)1:"�*�4^�
 2 � � ��"%M8����4^

"��FE ��� G � �-��" 	m�4+,$0����� P
tP"o ��!1+/I'8�����!B"E���� �$�&�' Om9�>�� N P ���<-+�g '+�`-+*F���"%��9)1:"3* � ��"%M8����@A�N/�1:�$L%B4^9�4=�^L!���� �'dMN>�#��/I'�����!VO:��g���"�*
�l/ '8���!�ZM�'8"��� +��"D +"�*�4 V&%'?>%'� +��4^.1:��>��'���� "��^/G��'8g�M89��:& T�.  ����:&D �'�&%'E>3"%'� B-�� "E�% +"%$K&�����>���"%'8�a�" �
 ��!1+/I'8�����!B'?>%��'?>�� !T.s8��>�"%'8�(� 4='�,�"%'8�� +*A-��)MW �'8&%'N>%'8�+9�&�"%'8�� _-P� "���&%1:��>�� �&�'E>�"�'� +�(1:��>��'���� RQ("��
/3��'8g:��� &%'E>3"%'� +��4^%��� �E1:�m&%'8�����:& /3��'8g�MEQ�T 
 'E>�"�'� RQS��� �E1:�:&�'8�����:&c-+��'8� ��*���M89�"DQ /�1 ��4=�!1+'<�89�"�*�4 &%'?> �
"%'� H1:��>��'���� ."�� /�O:�����&3��CE�m& /3��'8g+M89��:& �05��?�c4=�!��D ���4^� �'�&%'?>�"%'� +��4^�-P� � 1:9�4^�!D������4=��"D +� /�1+'\����>���"��
��� �  � ���.* 
 �Z/3O:*�/3��>%�7 �1+'`-+J�&%����"3*�M�'\�ECE�m&S/3��'8g��!M � "%�!2I'/�%����� � -� ���.* 
 � /�O:*�/G��>%� '�2A>%$��#"�*�M�'\�EC?�:&K/3��'8g��!M �
� ���  �� ��� �)�!!T �r1 ��4=�!1+'<�89�"�*F&%'E>3"%'� l���S�E1:�:&�'8�����:& �+��4^�!M8L!�`-P��� 1m��>��'���� +"�* � ��"%M8�!h@I��'�,^4 ��,!�SL!���+ �'
����4^����M�'<�8�) l�)1+ �� � �)ME RQ0>���"%$c�DCE/I'EL� ���4�T �c�K>�1:��&%'8� �� �1:��"E� �+�l�?g+�)M 4 �%,!� �� +9) !@?,!� ���l/31 ��4=�!1+'<�89 �
"�*�4 ���#�4^�"E�`-+*G4^����$�@������ >������!,�� �$ ��/�1:9\�E"%� �EQE/ '?L� ���"%$ ��4=��"DQ0� '8�+���! +����"�*hT
� �"%��9)1:"�* @ 1+����/ Tl23���#"%��9)1:"�*h@ �"D ��!1+/I'8�������X���;/�1+'\�89�>3*Z�[1m9�4^�!Z/G�)1:��4=�! �1:��:MDC?�:& �+'8�%O:��>�"�#� "��

/3��'8g:����@% +�)MD,!� -P� "%�!��9\�E#�+��9^"��S/31+'`-P�!M8�! /3��'8g�MEQ >%'=�!'�231:�)�!'\�8���!*H1+'<�E�"DQ�T �rOmA�4=/3����4^��"o +���!A���Z�Eg+�)M
L!���� �'(�0>��%��'?>���1+QE�m&���'8�� +7/�Om��� +�%/3�)-P�=M #"o ��!1+/I'8�����!7�),0� 1+'<�E�"�� '�2�1m�)���ATF�c�������4  �'8&%'%@B,!�0/I�!1 �
��/I�!ME +��E"3*F �1:��"��	� '�1:4^�����^� /�1+'8�� �'�1m� �+��$�"DQ >%' �!'�2�1:�)�!'<�8���!*71+'\�?�"DQW"���"�*B�$HG"�"�* @ "%��"�*B�"D ��!1+/I'8�������
� 1+'\�?�"%� '�2�1m�)����2I'8&D�%,!��� �!MD�?��8������"D +"�*A� #"o ��!1+/I'8�����!* �01:9�4^�!I/G�)1:��4=�! �1:��:MDC?�:&a��'8�%O:��>3"���c/3��'8g�MEQ�T
� O:*�M?����>%��4 -���� �  ���� + � � � ���
* ��� �����.* 
 �"D ��!1+/I'8������� 2G�)1+�DQ�@G�E�� �01 	 � � @3/�OmAMD ��!1:$�4 -+��'8� 23�)1:�DQ ���

�E1:�:&%'8�����:&S/I'8��QE6�'8" �K���"%��9)1m"%� �"D ��!1+/I'8��'<�89�"oQ / '?>%$��D&%1:��"K/I'8��QD6�'8"E�K�c4^�!��D ���4 � �' &%'E>3"%'� +��4^E>�9����
�"D ��!1+/I'8��'\�89�"DQ ����6�'�1:� +4=��4 O:9�>%M�'<��$�&%'=1+'��!M?����>��AT?i ���+����>�M���4 �!/ ���+'�23� �ECE/ '?L� +� �Eg+�)M -P����9\�E��:��'8�� 
"��S'�1:���"o +���!V/ '8��QD6�'8"E�A@%�"D ��!1+/I'8������� ��� 4 �%,!� �?�>�� �����"��c4=��"3� � ��9\�E#�+��'8�� + "3�S/ '8&3����>��ATE�lC?&%'?>%'8�
-�� �DQ?��'�M89^1:QE�m&���'8�� �"D ��!1+/I'8��������@%�!�?��9�g� �� �0/�Om*�/3��>%��@E,!� -�� ���<-�#g '�'\�89�"�� 6�1:�$HG�:MDC?4 �)M8�������!1m9) �'�1+��4�T
� 1+'�23��$�4 QW/�O: #"o ��!1+/I'8�����! �!/ ����'�23�`-+*F ��!� T � � �
� � � ���� 
 �?�� '�2�1�T ,ET J � @HME ��!1+$ �D��"3�M8�<-�* "��)/�O�T./�O:1+�!M?�%1+����?"�*�4 ��>��)/� +��?"�*�4 >%������"3*3/3��'E�m&ATD� '�M8��4=,��M?�A@?ME>�Q^1+�!M?�%1+����?"�*G/�1+'?����� �!� >���'8� �+'8������>�"�*#�:&


SR



/3��'8g+�!M -P��>�"E� 1:'���>%����* �a>%1:��&�'8� "%��@H>%'`-�>�� � -���>�"%'84 /3O:*�/3��>%� M(1+'���>%������"�* ��/I'8����L!"%$ &�1:��"oQ �d���
>%1:�3&%$�4 "%��@o��'�,c4 �%,!�l�!/ ����'�23� B"%���+/ '`-+� �'8�� +�/�O:%�"D ��!1+/I'8�����!h@) ��!� To/�1:���+ME��#"oQ�T��f/�O:*�/3��>%� 4='?>%���������
/3��'?�:&��+�  ���"o �' /�1+'�23��$�4 L!���� �'^'���"���L!�`-�� -+�)M�'^/�1:'�23��$�4 1+'�����'84^��"�* 
 ��"%68�hT3��1m���+M?�"%6^/�1:'�23����4 � T

T-vrchol

3 2�1:9)�!�!M ,ET J  U�� �D1:�m&%'8� �l-���>�"��S�_-���&%' 4^'�,�"oC?�:&d�����4^�"3���!*

"��FE � � G � �-��" 	m�4+,$0����� T
� #"%��9)1:"�*8#"o ��!1+/I'8��������@<MD ��!1m9l4^9 /3�)1:��4=�! �1m��+M�'8�S��/I'`-+� �'8�� N P`@�-�� ��"���L!"DC?4]�EQE���!/3g���"�*�4['�/�1+'� +DM�'8" �
�� +��"D +"�*�4K�a�+ +*�"%'\�89�"3*h@G"�#�!4=$�"%� "���"�*V�+�m&%'�/3"�� �����4^#"%'\�8�) l����g�M��!1+$S/I�!1:���!/� +��9���"3*A/�1+'�23��$�4ZQ�TG� "%� �
ME ��!1+CE�m&^/�Om*�/3��>%���m& / ���+'�23*?"���'�M�' ������4^?1m��g+���� %"%����/I'`-+� �'8�� +?� /�1+�?"�*?>%�!1:��8���!h@8�� +�)M=4^9��ECE��"���4
���)2ECD�8�) c���Z�"D ��!1+/I'8�����!*�NOT!T
� O:B�"D ��!1+/I'8�����! N T @ 1+����/VTA�DQ?g+g+*�&�' Om9�>��A@A���^�EQE�+MDQE +�`-+*F/�1+'�23��$�4 Qd�����#4^F/I'E>%'�2G"%$S/�1+'�23��$�4 ��4�@

ME ��!1+$d�E��"��M8�<-+* /�O:_M�'8"3�� �1:�%M8�! /3��'?�:& �X �O:*�1:'���4=�!1:"%$�4 /�1+'8�� �'�1:� TB� /�O:*�/3��>��0#"o ��!1+/I'8��������1m��>��' �
��� +"�* � ��"%M8��� 4 9�4=� >%��� ��'8�%Om��>�"����� >�9�"DQ /G�)1:��4=�! �1:��:MDC?4^A��'8��O:��>�"������4 G2I'?>��0"��S/3��'8g:��� �S �O+�! +*
��'8���)Om��>�"���!*.-�� &%'?>�"%'� +�W1:��>��'���� +"�* � ��"%M8����T � ��'E�m&��?@BME ��!1:9 4^9W�XM8�),�>%$�4 2I'E>%�0/3�)1m��4=�! �1:��:M�'8�
��/I'`-+� �'8�� N T!@E4 �%,!��2DCE 7�!M�'8"��� �1:�%'<�89�"��="��)/�O\To/I'84='?�!*��7$!���$!1+'<�DC?�:&0/G��'E�m& >�1:��&%$�&%'K"%�!2I'Z�EQEg:g+*�&%'
O:9�>�� TAte"D ��!1+/I'8�����!FME�8��>%1:�) +��:MDC?4^ �7$!���$!1:'\�ECE4^ /3��'?�:&���4 F/ '8��,���H/�1+'�/�O:*�/3��>N1:��>��'���� Q + ����m&%�!1+ �0, 4�� @ ME�%2G��+M�$ /G��'E�m&oQ �)/3�#�M�'\�8��� � 1:��>��'���� +"3*�4 �DCE/I'EL� +�jna�$L��0, 	 � Trte"D ��!1+/I'8�����!l�^/I'�,���>%'\�8��"�'8�
��/I'`-+� �'8�� +* ���!���!M�'8"��� �1:�%'<�8�)  +�)M�$ ��'�2 ���!"��e-�g+*#�:& � �R��/3���"�� /3��'?�:& @DME ��!1+$ -��+'8� /I'�/3�:9�"oQ^"��)/3O�TD� �01 	 � T
�d��� u n�}���qykml*�Mo���xj��n�o_x�~y�jn�n �Ko�� v0q���x�~
������������������� �����! �����"%$�&%' ���) +*�,!��"�*V����"%M�'\�?"�*��m&a�+��$�"^-�� '�2I���!"%� "�9)1:'EL!"%�e-+g+*A"%�!, �E����������������� ���) +*�,!��"�*
�"D ��!1:�$!1 � @H"%�!2I'�'=����/�Om �ECD/I'?L� +� �� �O+�! +9\�89�4=�a�S/�1:'�23��$�4 Q�@HME ��!1+$K-+��'8� ��'8��L!���:"oC?4^_1:��>��'���� +"�*�4^
����6�'�1:� +4ZQ^/I'84=�!1m"%�lg�/G�) +"%�l'8g+�! �O+��"oQ�T�� LE ��!1m�$!1+Qc-+��'8� �!/31:���?�>����!�  ����%�����
���&^/I'?>��� +�) +"%�c�+��'�,�� ��e-+g+*


 	



"%�!, �?"�� �Om"�*A�+��$�"DQ�T � �!'84^�! �1:��+M89 "�9)1+'?L!"%'8�� l>�9���� �E�!1+'8�� �� /�O:A����L!����"���"�* /�Om*�1+'?>�"�*��m& '�2?-��!ME �A@�-+�)M�'
-+��'8�^�� �1+'84 Q�@81+'8�+ +���"DQ�@�1+�����$ �G ��!1+$�"D� �) +>AT�� ����"%�
�  ��*A����"%M�'\�?"�*��m& �+��$�" -P� �����#4^?M�'84=/3���ML%"�*%� 4 9 ����$
��/I���! HG�:M�$_�E�����+ +"%'8�� +hT �rOmD�ECE/ '?L� +�K�E"3� �O:"�*E�+��$�"DQ -�� "��)/�O�T)4='�,�"%$�@8"���1:'���>�*��D'E>S�ML? ��!1:�$!1:� @)��1+QE�m&���� 
1:��>��'���� +"�* �DCE/I'EL��! _ +*�4 @%,!� '�ME"��=�S����g+M��!1+$ >����#g+* ��>%1+'`-�� �����! +���S�04^*��� +"%'8�+ + "3��&%1:��>�*�4^�l/3��'8g�M8��4^
� /�O:��>%��4 �EQD/I'?L� ���"oC?4^ &%'?>�"%'� +��4 I�E�����+ +"�*A��9)O:���'8�+ +hT��cCD/I'?L��! /3�)M0/�1+'\����>���4=�Z/�1:'= ���"o �' ������4^
'84=�!�!��"DC ��'8�%2I'�1 �����! �����"DC?�:& ��>�1+'`- � T

.I��L!����"%��"�*  (�� � �
	
����)� � � ��"�� 	� ���)� � 	�+ � ����� -P�KME�#*�L�'\�ECE4 /I'�,���>��\�DM���4 /�1:' �EQD ���'�O:��"�*H1+��������� +#�+M�$
�+�4K���������c����"%M�'<�E"�*V�+��$�"oQ�T%� /�1:�"3�!�/3� �+�c'?>���#g+�`-��l�:&3�)1:�)MD ��!1 '8�����! +����"�*Vq?�#��"������ '�2G��'8&oQ�TGq?���! �����"oC
 �'�M 	 �  � �  -�� M�'8"3����"o �1+'<�89�"j"��a1+�����) +��E"%�04^����$�4
/�1:'8�� �'�1+'\��$�4 J�&����A@V���) +*�4^��' �0�%� � � �)@I-+�)M�'�,! �'
>%1:�3&oC �+���! �����"oC0��>%1:'`-7����"%M�'<�E"�*V�+��$�"oQ�@G� /I'?>��� +�) �� '�2�M?��'�/3�`-��c�Eg����m&�"DQ '�2%-P�!ME RQ�T � 1+'^�� �O+��>3"%��1+'�� �
����&���$_�:��$�"oQ 
 "��)/�O\To>���4�@����#�����@8"%�!2I' L!9��� 4=���+ +� � ���!�cq%����"���� 4='?>%����'<�8�) I-��)M�' ��>%1+'`-B1+'\�?"%'�2I�!,�"DCE�m&/3�)/�1m��M�� T �cL!�"%�!MN'�23��'8&DQa��� '�2D�EQDM?���="���&%1m�)���`-P�^�+'8���� +����'8� /3��'8g��!MN����/I'�O:9�>���"�'8�(>%'0 ��8�)1:� /I'8��' �
M�'8������T
� 1+'�23����4^�) +�M�'8���DCE/I'EL� +�d'8�����! +����"�*V�0�MLE ��!1:�$!1:� ��� ���)2DCE�89 �0,$/ � @�ME>��_-P�ZM �ECE/ '?L� +� /I'8�%,�� 1:��>� �

'���� +"�*V��QE�+ �$�4 � /I'8�� +��/3�`-+*��!* 1:��>��'���� �'8� T �rO+��>�����&39<-P��"�*#4 ME�#���+��+M�$�&�' �ECD/I'?L� +� ��� /�1:'\����>%�K�"���!�� �
�������L!"3* � 9)�!��@ /3O:HMD ��!1+$ ��� >%' �+��$�"DQ � �EQE�� �Om*���* � �?g����:&�"3����"%�!1+68�� q%����"����=�0'�23��'8&DQ�T � O:*��� +�%/W� � 	�	 �
-�� ������'�,!��"d"��S/I'8�%,�� +*A&���!1:�)1:�m&���:M�$ 1:��>��'���� Q�T��cCE&%'?>%'8�0 �'8&%'� �' O+��g���"�*D-�� 4='�,�"%'8�+ 1+�!/�1+�!�!��"D �'\�8�) 
&���!1m�)1:�:&�#�+M�'8�=�� �1:��MD +�%1m�Z'�23��'8&oQ / '8���!� /�1:'E����>���1:9���"%��@)��'�, �e-P��>3"%'E>3��g+�`-�� 6��!'84=�! �1m��+M�'8� "�9)1+'?L!"%'8�� 
�ECD/I'?L� +�AT
"��#S ��� � 	 _ ����+��� % 	"������
� �����:��+M89 �DQE���)O+'\�8���!* 4^�! �'E>��;�%�8�),��`-��d���W�+��$�"%�a/I'8�%�!�d/3��'8g+"%$ ��>%1:'`-P��T qE���! �����"%$a��>%1+'`-��d���N�DQ �
���)O+'<�8���!* 4=�! �'?>%�^���= ���>�QN'?>WM?�����+��:MDC?�:& �+���! �����"oC?�:& ��>%1+'`- �W/I'8�%,�*��8��"DCE�m&(�a'8�+ +�) +"�*��:& '�23������ ����m&
/I'EL!*� +��L�'\��$ 6�1m�$H3MDQW���g:*. +*#4�@I,!� �����! +��'d"��e-P��"(�EQE���)O:�`-+*h@A�����^4^�<-+*rF6��!'84=�! �1:� @AMD ��!1:9d4 �%,!� '�M�'8��"�*
�����! +��'c'?>%1:9),!�! !T � ��'8g:"oC?4]��>�1+'`-P��4b-�� �7/I'8&�����>��Z�DQE���)O+'\�8���!*%4^�! �'E>%QZM8�),�>�9c/3��'8g�M8�l�+��$�"oQ�@)ME ��!1:9�4^9
"%��"E����'<��'8�=&%'E>3"%'� +�S�E�#���� +"�*E��4^����

L
� @�1+���+/ TK� � T � O+��>%/I'�ME�#��> �%�8�),!'<�89�"�*�/I'8�%�!�_/3��'8g+"oC?�:&S��>�1+'`- �l-��/�1+' 4='E>��������!%����"%M�'<�E"�*#&%' '8�����! +����"3*�/�O:*#���gH'84=�!���`-+*��!*h@8/31+' 1+��9���"%�e-+g+*��:�4 �3�����!?'8�����! +����"�*3�S�MLE ��!1:�$!1:�

/I'� �O+�!23�`-���4=� ��4^'�,�"�� B����L!����"%��"3*%��>%1+'`- �=1+'<�E"%'�2I�!,�"%$�&�'Z�����! +��� >%' �+��$�"DQ�T � ��g+��"�*% �'8&%'� �'K/�1+'�23��$�4 �-�� / '�/G�+9�"%'=� 'E>��+ +���8�!<1ET-2ET 	 T
"��#S � � � +2������'���p� 	 _ ��+2�
	��  � �! -�� "��e-�>��3���!,�� ��e-+g+* 
 � L!���+ �'Z-���>��"DC � /�1:�4 9)1:"�*A�����! �����"DC ��>%1:'`- �:��$�"oQ ���ML? ��!1:�$!1m�AT � 1+' J�L�����Q�ECD/I'?L� +� �+��$�"��������M�'8�� + "��)/�O�T 4=���+ +��M�$ �)68��'84=�!1:�����04 �%,!��4^�0q?���3"����S/ '<�8�),!'\�8�) =��� 	�+ � ������� �!�����
��"�� � � ��� � ��"%�
� �)T��7'?>%'\�EC���>%1+'`- ��"%�!M�'8"%��L!"E�A@ "%�!2I'^������4^A1:'����+9�&���C0/3��'8g:"oC ��>%1+'`-!@�ME ��!1+C��DQE���)O:�`-��
�����! +��' / '8���!� � -���>�"%'84 �:4=�!1:� �� @3���!� /I'<�8�),!'\�8�) ����=��>%1+'`- 1+'<�E"%'�2I�!,�"%$�&�' �����! +���?T
� � �� �� � �����.* ����;�� ��� � �=4=�!�� ��>%1:'`-P��4 1:'\�?"%'�2I�!,�"%$�&%' �����! +�#� �=/3��'8g�M�'8��� -P�Z>39�"�/�1+'`-��!M8�!* �?�>� �

 �����"%$ L!9��+ + /3��'8g+MDQ >%'=1+'\�?�"DQ M�'8�#4=$Z"��=�+4^�!1 g+*�O+��"3* �+���! +��� 

� � � � ���
�

��'8��� ��� 
 � �� � ��� � > I
	 � 
 ,ET J �
M?>%� � 
 � �� � ��� � -P� � ��"�M8��� ����+�� � %� � � ���
� @3ME ��!1:9 "3�)2DCE�89^&%'?>�"%'� Q ��-+ � � /�1:9����Z ���&�>%Q�@�M?>%QE, /3�)/�1:�+ME���� �+4^�!1:� �� � 2I'E>�� ��� "���/3��'8g:��� � "%�!2�1m9�"�*E�K������ ��lM�� ��>%1+'`-+?/3�)1:�������#"�*�&%'������! +����,�9�>�"�$H-��"�$7 ���������'%@-+�"��)M "3�)2DCE�89^&%'?>�"%'� Q �� � �)T


�




"��#S �#" � 	 _ ��+,�|�  +,�4� �
	 ��"%�
� � �0�%� � �0 
 ��"%68� T�� �&���� ����� � ��4=�!M8L!�`-�� '8�� �1+$ �� +*�"DQ�@?MD ��!1+$ �EQE ��89)O:*I/�O:*�4^$l�+���3"%��L!"�*3�+���! +��'%T%�]/I' �
L!*� +��L�'<��$^6�1:�$HG���S���K��� J3L�������4 �e-P��>�"�'E>��3g���"�* � �!1+Q?�:&�����"�* �ECD/I'?L� +�a�+���! �����"oCNJ�L!�"%�!M�'�2G��'8&oQ L!���+ �'
"���&%1m�)���`-P��J�L!�"�M���4 ��>�1+'`-P��1+'<�E"�'�2 �!,�"�$�&%'=�����! +���K���  ��8�)1:�0/I'8��'�M�'8�������_"%�!M�'8"%��L!"DCE4 / '8��'84=�!1+��4�T

Slunce

P

S

J

V

Z

a

g

q

z0

3 2�1:9)�!�!M ,ET-5  � �!'84=�! �1:�� /31+'=�DCE/I'EL��! ��9)O+� 2I'E>3� "3�S'�23��'��!�
na�!���"�9)1+'?>�"�*?M�'84 ����cp7t � 
 �?�� /�Om*���'8&�� I � /I'8��MDQE +�`-�� "%�!M�'8���M � '�1:4 �3��*?/�1+' '?>�&���>S��9)O+�l�K>3��"%$�42I'E>����Y"��^&%��4 ��	� $!O+��'�23��'8&DQ � ��9��?��+��'8�+ + "��S/I'8��'��!�Kq?�#��"�����@%4^"%'�,��� ��?* 4=1m�)M����) +>AT
� 1+' � ���  � %��� " 	���� �&�
 � �  
 ��"�68�hT �
���  � %� %�� � �� � �
� �	� � �& � '�23��'8&E�K-�� ��9)Ol>�9�"��S1:'\�?"���!*�,ET-5

��
 � � � ��� 	 � 
F��'8� �
,

( �*)-�-, . T )&5 .ON�1 � 
 ,ET-5 �
M?>%�#��� -��K��9)O � 2I'E>%� �!��"�� +�AT ��� -P�=�+��4^'��!O+�e-�4^�K��9\�E#�+��9 "�� /I'8��'��!� 
 �ECEg+��� � q%����"�����T�.I9)Ol'�2G��'8&oQ-��c�  �'84Z �'c-���>�"%'?>����m&%$�4 ��4^/3�1:��:M�$�4 4='E>������^1+'<�E"�'84=�!1:"%��1+'�����'�,!��"3� � MD1:����*��:&0>����c>���"%$��ECEg�MEQ�@
 +�)ME,!�r-�� � ��"%M8�!*%/I'8�%�!� J3&���� �%@8ME ��!1+C=���?*�1:�<-+*%2I'E> ��� �!��"3� �
 �?�� '�2�1\T�,ET-5 � T � O:%�ECD/I'?L� +�^>����  �'8&�'� �'4='?>%�����0�EQE�m&�9)��*A'�23��'8&��l-����:"%�e-�g:*A� '�M�'8�#*A�!��"�� +� �^ +4^���?g+*A/I'�23��*�,c&%'�1m��!'8"o +� T
� 1+'=�DCE/I'EL��! �%� ����� �0�	� � �0 
 ��"%68� T �%�  � � � �& � p7t �j>%'�/I'�1:�3L!�`-P��"�9��+����>��`-+*��!* �D�! +��& 
��
 � ��� � � ��� 
 R  -5 	 � 	 R 	 .���� � R  0/"1F��'8� N � � 
 	 � 	 . P
	 �PN������� �

R  -
 4�/ 
 R  -5 	 � 	 R 	 .�� ��� � R  0/"1)��'8� N 
�� P � � ( �M)-�8, . T )&5 .ON 1 � 
 ,ET 	 R �
M?>%� ���d� ��4^�<-+* �+ ��e-�"DCb�ECD��"���4 -+�)M�';�EC?g���@�� P -��aJ�&���� 4=�!��l�!��"�� ���4 �;q%����"�����4�@��X-P�NJ�&%���
4=�!�� q%����"�����4 �02I'?>%��4 � 
 �?��='�2�1�T�,ET-5 � T��l&������;4 �%,!�^2ECD  �$!, �DQE/I'EL� ���" "��0��9)ME�#��>%�^J�&������ @
ME ��!1+C 4^�!�� ���!2I'8�����?*�1:�<-+*G/31+'`-P�!M8���Sq?����"���� �S2I'?>�� �j>%'=��9)M?����>�"�*I1:'\�?�"oQ 
 �E�� '�2�1�T�,ET-5 � @3/3O:�L���4=,��'8���Y�f��'8��� P ��'8��� � �:�"�� P �+#" �B�+�"�� � 	 � T


�,



�cCD/I'?L��! � � �� �� � �����.* ����;�� ��� � �  4=�!���&%��4 ��	� $!1+'8�S� /3��'8g�M�'8� �Z�EQD,���>��)-P� �"D ��!6�1:���!%/3O+���B/3��'?�:&E�
������$K/I'8��'�M�'8�������]� /�O+���l/3��'?�:&E�d>���"�$�&%' ������4=��"o +���%T B 
 �� � -�� >%�MHG"�'\�89�"%' -+�)M�' /I'84=�!1�4=�!��.��9)O:*���Z�+4^�!1:� �� M?��� �<@3��9)O:A� �!��"�� +�AT � '8" H368�%1:��L!"�* � �)ME �'�1B-��  ���>%Q�>�9�"�1+'<�E"�#�!* 

� � � � ��� � �
�

B 
 �� � ��'8� � �

��

� 
 �� � � J � � �KJ � � �  
 ,ET 	�	 �


$/



� :�� 6�FHO <�: �

� � 
 ���5� � � � �]	 � � ���k� 
 � �
� � �
� � � � ������� � � � 
 � � � �

�  �$! �' M8�)/G� �'8���S23��>%'8�N/I'?>%1+'�23"%� /I'�/3�+9�"DQd>%���=/I'�/3����9)1m"�*V4=�! �'?>%Qa1:��>��'���� +"3*�&%'
�ECE/ '?L� +�W68��'�239��#"�*�&%' '8�����! +����"�* @I&3��!1:�)1:�m&���+M89�4^�! �'E>������+ �'E�m&����� +��:M89d4=�! �'?>���na'8"o ��
p �)1:��'%TBi�9����023��>%� /I'�/3�+9�"��N&���!1:�)1m�:&���:M89(nd'8"D ��ap_�)1:��'N4=�! �'?>��?@BME ��!1:9W�E��"��M89 -��)M�'
M�'84 23�"3�����  ����:&D �' >���'8� 4=�! �'?>AT

�_� � � wy�i0kmi0l4��w�l4��� o�f *k	�0n�opkml~ � � v&n�}�k
9 � ���� � � ���
����� �&
	���( � � �0�%* ��%� �)+ � 
 ��"%68� T ��� ���� � � ���
�!����� ! � %� ���� � � 	 1 � O+��g+* 1:��>��'���� +"�* /31+'�23��$�4� '8&�����>%��4 "3�d>%��� "%�e-�"39)1+'EL!"��e-�g+* L!9��� + �ECE/ '?L� +� �W�DCE/I'EL��! M�'8"'H368�%1m��L!"�*��:& � �)ME �'�1 �;�d4=���:&��"%6%T
� M?�����+��:M�$�4 
 "3�)/�O�T.4 �) +���'\��$�4 "��!2 'd/�1+'�6�1+���+��E"�*#4 � 1:��>��'���� +"�*�4 �+QE�� �$�4K� -P�0"D�� +"%$ �EQD/I'?L!*� +�) 
M�'8"'H368��1:��L!"�* � �)MD �'�1:QS4^�!���M8�),�>%C?4^�>%����4 � /3��'8g�M8��4 ��+��$�"DQ�@D��'�,B-�� L!����'<���c"��e-�"�9)1:'EL!"%�e-+g+*%L!9��� �DC �
/I'EL� +��
�� 
�� N � � T I �% �'�Omo&���!1m�)1:�:&�#�+M�$ 4=�! �'?>%Q �%M89)�����#h@�,!�7 ���"o �'c/�1+'�23��$�4["%��4^9 #"�&%�!1+��"D +"�*8�+��'�,�� �'8�� 
� 
�� N � @D� 1+��9��#"oC?�:& �+��$�"�9��:& �EQE�� +��L!*#4=� � 4 "%'8&%��4 4=$�"�� �"D ��!1:�)M8����4^34^�!���/3��'8g+M8��4^h@��S"%�!MD ��!1:CE�m&
/�O:*�/3��>%���:&a/I'8�%�!�S����
�� � T � �K�:"�*�,!��"�*./I'EL� +�a�DQ?g��! �O+'<�8��"oC?�:& M�'8"'H368�%1m��L!"�*��:& � �)MD �'�1 �a����>��S"39��+��� �>��`-+*��!*EJ%�8��&��  �e-���4 &%'<�89�"�*%>%������"�*E/3��'8g��!M �+��$�"DQ 4 9�ME����>3"oC �?���� "��cMD�8����� +� �EC?�+����>�"%$�&�'c'�231:�)���A@������
��9)1+'<��� &a�ECE1:�)��"%� �!�EQEg:�`-P�Z/ '?L��! M�'8"'HG68�%1:��L!"�*��m& � �)MD �'�1 � @�MD ��!1:$ -��Z"D�� +"%'^�EQEL!*��:��� !T �rO:� �'84 -P� �E�#��
"%'<��� �D��"3�ME��CE�m&�4^����C?�:&0/3��'8g+�!M "��S�E��>�9�����"%$ /G��'E�m&oQ �+��$�"DQ � "%�!ME ��!1+CE�m& /�Om*�/3��>%���m& ����"���>%23�) �����"DC�T
������ 4^"�'8&��Z +�)M�'<�DC?�:&D �' /3��'8g��!M @? ���"AT�4^"%'8&%'KM�'8"'H368��1:��L!"�*��m&�� �)ME �'�1 ��� L!*������#"%�c4 ����'8�0&%'E>3"%'� �'8�A@
-�� 4='�,�"%$Z"���&�1:��>�� .-���>�"�*�4 �e������MDC?4 �KM�'8" H368�%1:��L!"�*#4 � �)ME �'�1+��4�T

b a

3 231:9)�!�!M /%T 	� te"D ��!1:�)M8��� � &���!1:�)1:�:&3��+M�$Z�+ �1:�%ME +�%O+�


�1



I ��6�'�1:� +4K����&���!1m�)1:�:&�#�+M�$=1:��>��'���� RQa�DQE ��89)O:*F�N/3��4=�! +F2I��&%��4 �DCE/I'EL� +�W�?*�����J%1:'\� &%'\��'8� &3��!1:�)1 �
�:&3��+M�'8� �+ �1:�%ME +�%1:� /3��'8g��!M @<-P��"�,�4 �%,!� 2ECD _1+�����#��!'\�89�"��="3�)/�O�T?MD�8��>�1:��"o �'<�DC?4 �+ �1+'84=��4 �SME ��!1:9=���
/�1+'KJ�L�����Q=>�����g:*�&%' �ECDM?����>�� ��M?��9�>�9 �c������4=��"D �AT 
 ��!1m�)1:�:&�#�+M89K�� �1:�%ME +�%1:�7-�� M?��*�L�'<�DC?4 2 '?>%��4 ����6�' �
1:� +4K�A@A"%�!2I'�' -P��>3"��)Md���<-+�g '+�`-��S1+'���>%������"3*.�?�� +�%/G"�*��:&N/3��'E�m&(�+��$�"oQW"��Z-���4^"%�e-+g+*H/3��'8g�MEQ 
 4=���:&��"%6 ��  +�)M�$='84=�!���`-��K/I'?L��! c�+ME�% ���L!"�� �EQEg+�! �O+��"oC?�:&WM�'8" H368�%1:��L!"�*#�:& � �)ME �'�1 �AT �rO:��"%'8�c��"%�!1+68��S4=�!��H����� �
4=��"D RQ�@)�  ��!1:4^#"%'8��'�68�8&3��!1:�)1:�m&���+M�$71:��>��'���� RQ 4^�#�%�E*#4=�B'B-���>�"%'8�+4^�!1:"%$ �8�)�!2I� 
 ��"%68�hT���� � � � @)���  �'� +�,4 �%,!� 1+�����#��!'\�8�) S"���ME ��!1+$!M�'8�� J%1+'\�?"�r&3��!1:�)1:�m&���+M�$ �� �1:�%ME +�%1+Q�T � O:*�M?����>W +�)M�'\��$��"D ��!1:�)M8���Z-P� �%��� �
>%��" "3�='�2�1:9)�!M?� /%T 	 @3M?>%�_-�� ��"%�!1:68�� �!� ��M?�%/3#"oQ ����>�4^I������4^��"o � 
 � � /�O+��"�������"��=>%'^��M?�%/3#"oQ L� RQEO������4=��"D � 
 2 � T � �),�>39^�8�)�!23�  ���>%Q�1+�!/�1+�!�!��"D +�`-�� �%1mL!� �'8� /I'?>�4^"%'�,��"E�0� 4 "%'�,��"DQ M�'8" H368�%1:��L!"�*#�:&
� �)MD �'�1 � @rMD ��!1:$ 2DQ;2EQE��' "E�% +"%'(�;/�O:*�/3��>%���� +��"�>��)1m>�"�*�&%'N/I'8�� +�%/3�;�ECD/I'?L� +� �EQEL!*��:��� !TBU.�) �' / '?> �
4^"%'�,�#"���'?>%/I'\�?*�>�9 M�'8"'H368�%1m��L!"�*�4 � �)ME �'�1 ��4 4^�!��r�?g���4^B/39)1:QN������4=��"o � �(/I'E>��+ �1+'84=���:& >%��'8�
������4=��"D �A@34^�!��AMD ��!1:CE4^A�+�Z�"D ��!1:�)M8��� ���+ME�% ���L'&E�`-���T

+ '���&%'E>3"D�% +* @E��>3�=�8�)�!23� 4^�!�� >%����4^�=������4=��"o Q0�0&3��!1:�)1:�m&���+M�$ �+ �1:�%ME +�%O+� �EQE&%'<�E�)-P� /I'�,���>%'<�8� �
"DCE4 ME1:� ��!1m�*�4�@E4^9="��=�� +�)1+'8�+ � ��"�M8����� � � �! �  ��
 ��"%68�hT ��� ��� �����)���  � T �.'�M?��>0 +�) �'�� ��"�M8������1:L!*h@?,!�/�O+���:"%'8�� c/�O+��"%'8�+�a��"%�!1+68��K4=�!��F>%����4 � ������4=��"o Q=-��K>�'8�� +�) ���L!"�9?@ �EQD ���'�Om*H�+� -���>�"%'8�+4^�!1:"�9 �8�)�!23�
4=�!��G ���4^� �' ������4=��"D RQ�T �H'�ME��> "��)'�/3�)M �m&oQE23�Z/�O+�!ME1+'EL!*G>���"%'8� 4=�!��@D'�1m9)ME���#��4 �%1:L!* @8��>��K4^�<-�*32DCE 
1+'���>%������"oQa'�23� ������4=��"D RQ�@V"%�!2I' /I'8�%�!�l-P��>%��"N�="���m&AT �H'E>����  �'8&%' �+�K/31+'\����>%�S1+'���>�������"�*H������4=��"D �
�Z"3�_-��e-���m& "�9��:����>�"�*�MEQS��� 1+�!M?�%1+����E"%� ��"%'\�?� ���\��'8��9 � ��"�M8��� '�1:9)M?������4 T �H'8�� +�%/Z-P�l���)/3�+9�" �^>�*���L!*�4
����6�'�1:� +4 � /%T 	 @GME>�� � ��"�M8�����������	�
�=�!M�'8��4^9^�D�! +��&a>%��'8� �%��� ������GT

p

q

wq

3 2�1:9)�!�!M /%T-
  � �!'84^�! �1:�� /�1:'='E>�&3��>0M�'8"'H368�%1:��L!"3*�&%'�� �)ME �'�1:�
���3"%M8��� '�1m9)ME���#��4 4^9 ��9��+��>�"3*V�?�����"�� � � �!ME +��?� +�d������$�&%' �ECE/ '?L� +�AT na���:*V2ECD l������'�,!��"��0"�� �DQ �

L!*��+����"�* "%�e-+�)M�$(&%���%1:��+ +�MDQ�@ "%�!2I'�' /�O+���:"oC �ECD/I'?L��! &%'?>�"%'� Q M�'8"'H368�%1m��L!"�*�&%' � �)ME �'�1:�Y2DQb��&�'�1:g+��
L!����'<��'8�a�+��'�,�� �'8�� "�� ��
�� N � T 
 ��"�1:��&���"����Z�+��$ /�1:9��! � 	 1 �./ '8��,�*��89S��� � ��"%M8�!I'�1:9)M?������4 -���>�"%'?>�� �
�:&DC �)+ ���0+�� � �� �� � �����.* ����;�� ��� � �  N>%��'8���E��9<-P��4 "%�Z"%�!������ +*#"%��"oC?�:&d������4=��"D ���0&���!1:�)1:�m&�� 

����� � ��'8� �
� � � � 
>/%T 	 �

M?>%� � � -�� /31+'8�� �'�1+'<�DC J�&����h@ ME ��!1+C(�DQ?4=�!���`-�� M�'8�3��� 
 "%�!2I'd>3���M � @ MD ��!1m9d'�2�M?��'�/3�)-P�^������'8��/3��'?�:&E�������4=��"D +��� 
 �?��r'�231�T /%T-
 � T`U.��"D �' '?>�&���> 1+�!/31+�!�!��"o +�)-P� &�'�1:"�*84=�!� &%'E>3"%'� RQ�M�'8"'H368��1:��L!"�*�&%' � �)ME �'�1:�A@ ���>%Qbl�:&DQD2EQ�@ 1:��9���"�9 &�'E>�"�'� +�(M�'8"'H368�%1m��L!"�*�&%' � �)ME �'�1:�Y4K���+* 2DCE �E,�>%Qb4=��"3g+* �?�������4 ���89),!��"�*
/�O+���:"%$ 6��!'84=�! �1:�� �=������ +*�"%��"3*I������4=��"D �AT
nN"%'�,��"�� �8�)�!�!2 @7MD ��!1+'8�Y�EQD ���'�O:#��� � ��"%M8�����������	����>%�MHG"E�`-��d���"���9)1:"�* ��Q?�� �$�4�@7MD ��!1:CN-P�a �O+�!23�

�EQDO+��g:� !@3�)2EQE�m&%'84 ��*���M8����.&%'E>3"%'� RQ -���>�"%'� +����EC?�:& 1m��>��'���� ������4=��"o � T �l� M8�),�>%$SJ%1+'<�E"�V&���!1:�)1:�m&���

�2



4K���+*_2ECD ^'�>���"%$�4 ������4^��"o +� ��"39�4^� -���&%' >� � J%��"�* '?>%1:�)�����'8�� � @r/3��'E�m&�� J � @r�?������ +"�*_��4 ����
L
��X�����:&DQ?����"�9b1:��>3�'���� +� U���T � O:��g���"�* ��Q?�� �$�4K��>%'8��/I�e-P��4^�N/I' "%�!M�'8���M8� � ��!1:���!*��m&A@ /�O:lMD ��!1:CE�m&

�E,�>%QS/�1+'\����>���4=�l>�#�� �1:�23�3�!D1m��>��'���� QS4^�!���������4=��"D RQ=/I'?>%$���>%Om*���� �DQE ���'�O+��"DCE�m& �8�)�!�!20� ���<-���+ +*�4=�
M�'8"%����+ ���"��!A ����:&D �'0&%'E>3"%'� �01:9�4^�! ������$ &���!1:�)1:�m&����T I ��6�'�1:� +4K��� �ECE/ '?L� +��&���!1m�)1:�:&�#�+M�$ 1:��>3�'���� RQ
-�� / '�/G�+9�"K-+�)M�' ����6�'�1:� +4K��� /%T-
ET
	 # �����S;%��E �<� ��� � 
 ��!1m�)1:�:&�#�+M89=�EQD���)O:'\�8���!*H4=�! �'E>3�#� �EQD ��89)O+��"3*A�8�)�!�!2 
 1+�MH "%� �
�$�� &< 
 �F�) +�:&a/ @ �F�) +�:&��G@	�3'8�) ��
 ��
;�� '�1m���!��� 
 / @��G@ � 
 � ��:<'&�EQE ���'�O �8�)�!23�a4=�!��A������4=��"D RQ0/ @�� �
'#>�K
/I'?>����c/I'� �O+�!2DQ 1+'���>%��� ������4=��"D ��a"%�!2I' �/�
;�� 1+'���>%������"�� ��:�'&
� ��� M8�),�>%C0/I'� �'84=�!M�,S������4=��"D +��� �<�
���� &� 
 / @%1�@ � 
 � �

9&<� � ���
'#>�K�; � 1+'���>%������" � �$:�'&
� ��� M8�),�>%C0/I'� �'84=�!M�,S������4=��"D +��� �)�
���� &� 
 1�@��G@ � 
 � �

9&<� � ���
'#>�K
�DQE ���'�O �8�)�!23�d4=�!�� ������4^��"o Q /V@��O�

'&<� ;��
'&�� ;��
�

�_� � u n�xpv)� �=kmi�q�n o�f *k	�0n�o�kml~ � � v)n�}jf
�rOmBO+��g���"�*r/ '84^'E�!*�� � ���  � � ��� �,���� �)+� ���^�ECE/ '?L��! Z�+��'�,�� �$�&%' /�1:'�23��$�4K� 
 "��)/�O�T �ECE/ '?L��! Z�"D �� �
6�1:9���� � /�O+�!����>%� "����� �'?�:&����� +#�+MEC /�1+'�23��$�4�@D-P��&%'�, �� �O+��>�"3*B&%'E>3"%'� +��'?>%/I'\�?*�>�90&�����>���"�$�4 �(O:��g���"�*hT�������� +"�*c�� �'?�:&����� +#�+MECY�ECD/I'?L��! 0/ '� �$W������ +9\�89 /I'8�%�!�N�N6���"��!1+'\�89�"�* >�'8�� +�) ���L!"%$�&%' /I'?L� +�Y�E�!'�1+M �
�=>���"DCE4 1:'�����'�,!��"�*�4�@F/�Om�L���4=,0&�����>���"%$ O+��g���"3* -�� >�9�"%'(�� �O:��>�"�*7&%'E>3"%'� �'8�X�%�8�),!'\�8��"%$N"�9�&%'?>�"%$
�������L!#"oQ�T
�B����M�'8�;�ECE&�'E>%'8��nd'8"D ��dp_�)1:��'N4=�! �'?>��(/3O:*�/3��>%� "D��4^�!1:��+M�$�&�'d�ECD/I'?L� +���"D ��!6�1:9�� � -���@.,!� ��� �

2�1:��&E�`-+*% ��!� T +�� �� ��	%�
��� �.* �
� � �
		� 
 ��"%68�hT +������� ��� � ����� �
� � � ��� � � � T�i��4=��"%���9��#"�*?�MLE/G��'��!� 
 "��!2 '  �$!,>��4^��"%���9���"�*8-+9�>%1+' � -�� �?������ +"%'8�� 2I�!,�"DCE�m&d4=�! �'?> /31+'=/�O:�2G���,�"DC=�DCE/I'EL��! #"o ��!6�1:9�� � 
 -��)M�' -P� "��)/�O�T'�2A>%$���"�*�M�'\�89 4^�! �'E>��?@7�?�� �0, J @7�� �1:��"��G/"5�
�� � @.-P�e-+��m&%,a�m&oQE23��1+'8�� ��W� >�#4=��"%��* /�1:'8�� �'�1:� �N/ '?>����
�E�! +��&D��� ��� � T���� @AME>���� � -P� ������M�'\�89 ��4^��"�� �"D ��!6�1+'\�8��"�$ � ��"%M8���^� � -P�=/I'?L��! �D�!'�1:M��AT .X&���� �
>���+M8�S/ '?L� +�0�E�!'�1+M��  �'^��"���4=��"�9?@3,!� /�1+'^>���"%'8��4 �$L?�4 9���"�*I�:&DQD2G��� 4K���+*�4^��� 1+'8�� �'8���!* >3�4=��"%��*� /I'EL��! �E�!'�1+M � �!�EQEg+'\�8�) >���� �E�! +��&D� 
�� ��� � � � @� +�)ME,!� �ECE/ '?L��! +"�* "39)1+'EL!"�'8�� 1+'8�+ �� �MLE/I'8"%��"3�!�9���"%�� >�#4=��"%��*h@%&%'<��'�O:*�4=� ' >3�4=��"%���9��#"�*3�ML?/3��'��� T
� ��g���"�*�/�1+'�2G��$�4 ��1:��>3�'���� RQY/I'84='E�!* na'8"D ��;p_�)1:��' 4=�! �'?>%Q -P�(/G��"%'8&%'?>�"%'� +"%'8������ ��!1:"3�) +���'8�M >%�! ��!1:4 �"���� +#�+M�$�4K� �ECD/I'?L� +� 
 �EQEL!*#�+����"�*AM�'8" H368�%1:��L!"�*#�:& � �)ME �'�1 �N� "�9��:����>�"%$�4K� O+��g+��"�*V��Q?�� �$�4K�

1:��>��'���� +"�*��m&01+'\�?"��� � T � O:� �'84 "�9�4 �� �'E�m&����� +��:MDC�/3O:*��� +�%/0"��)23*���*A"�9��+����>��)-�*��!* �ECE&�'E>%Q 
� "3*��!M�$ /3��4=�%'�'<��$c"�9)1:'�MDQ  4=�! �'?>%QKna'8"D ���p_�)1:��'��34='�, &D�)-�*?O+��g:� F1+'����+9�&���$ �:��$�"oQS2I�!� "D�� +"%'8�� +


 4



	 # �����S;%��E �<� ��� � 
 ��!1m�)1:�:&�#�+M89=�EQD���)O:'\�8���!*H4=�! �'E>3�
� ��� M8�),�>�9^/I'8��'�,!M8� � �<�U � �

L
� 4

'&�� � ���
� ��� M8�),�>�9 >%��'`-+���� /G��'8g��!M�� ��� �)�
1:�MHG"%� 
 h@<-!@ � 
 � �

'&�� � ���
�$����B �
� ��� M8�),�>%C0������4=��"D ��&���!1:�)1m�:&�� � �)�
�%1:L!I1:��>��'���� +�0/�O:��m&�9)�!�e-+*��!*I/I'=�Eg����m& �8�)�!239��m&a"3�S������4=��"D �

'&<� � ���
� ��� M8�),�>%C0������4=��"D ��&���!1:�)1m�:&�� � �)�
1+�!ME��1+��*��?"%�=1+'���>%��� /�O: -+�) �'8� 1:��>3�'���� +� /I'� �'84=M ��45�d"��)'�/3�)M(/3O:�L� +BM(�EQD��9)O:��"%$ 1:��>3�'���� ��
������4=��"D +� � &%'?>�"%'� Q �EQE��9)O+��"%$_-���&%'=/I'� �'84=MEQ 
 /G���+& � ����� �

'&<� � ���
�)&���; # 4=�! �'E>3�=�!M�'8"o���!1:6�'\�8�����

�3�+�:&%'<�89��8�) �M�'8"'H368��1:��L!"�* � �)MD �'�1+Q
� � � �!ME +��E� +�  L!����'\�89 �+��'�,�� �'8�� 4=�! �'?>S-�� ������4^ 4^9���'=��9��?��+��9="��^/ '?L� +�0/3��'8g+�!M �+��$�"DQ
� �+/ '8����&������'8��  4=�! �'?>%Qd������'�,!��"%$ "��0�E1:&�9�"�*./3�)/�1m��M��W>%'��+��$�"DQ -���'8�W'?>%'8��"��e-�g+*H� ��L!F�:&DQD2G9�42I��&%��4 �DCE/I'EL� +��"%�!, >%�! ��!1:4^�"3��� +��:M�$�4^�! �'E>%Q
� �:"���>�"�9aM�'8"o �1:'8���N�DCE/I'EL��! +"�*_�m&oQE2DQ  �:&DQD2G���ECE/ '?L� +�;� 4=�! �'?>�9��:& na'8"D ��ap_�)1:��'N'\�?���� &D�)-P��!�e-+4=$�"��^/ '?L��! /3�)/31:��M � �EQ?�+����"DCE�m&d>%'^�+��$�"DQ�@�-���"%,7-�� 4='�,�"%$Z�:"���>�"%'=M�'8"D �1+'8��'<�8�) 
� M�'84^/3�) +�23��#� +�  �� �'?�:&3���� +��+M�$a4=�! �'E>�Q0-P�04='�,�"%$0M�'84 23�"%'<�8�) ^���0��"�9�4 CE4^7/I'8�� +�%/EQ(/I'8�%,�* ��8��"DC?4^H� >%�! ��!1:4^�"3��� +��:MDC?�:&a4=�! �'E>39��:&A@D-+�)M�' -+��'8�N"��)/�O�T �)/�1+'KL%�4^�����K239)�!'<�DC?4^ � �3"%M8����4^
�EQ?g+g+*��m&�O:9�>��A@ &���!1:�)1:�:&3��+M89 �� �1m�%MD +��1:�?@ �D�!'�1:M�'\�89�"�* /I'E>����N>��3���!,�� �'8�� + 
 ��"%68�hTl�4=/I'�1+ +��"����
�:��4=/3���"�6 � �) +> T

na�! �'E>�Q^nd'8"D ��Zp_�)1:��'Z4 �%,!��4=�c/I'E>3��� �!/ ����'�23�c-��e-+��:& �)/3���M8�����l�=1:��>��'���� +"�*�4 ��Q?�� �$�4K� 1:'���>%����� 
>%'^"�9��:����>��`-+*��!*��m& M8�) ��!6�'�1m�* 

� q? �'E�m&����� +��:MDC �DCE/I'EL��! 7/I'8�%�!�cM�'8"'H368�%1:��L!"3*��:& � �)MD �'�1 ���:��$�"oQ�@%M >3����g+*�4K�^�ECD/I'?L� +�0���!���DQ?�%,�*� 2I�!,�"DCE�m& �EQD���)O:'\�8���!*��m&a4=�! �'?>
� q? �'E�m&����� +��:M�$Z1+�����$L%��L!"�* 4^�! �'E>%Q 
 ��"%68�hT � %� �8
 ���
� � � ��%� ���0+ � �
� q? �'E�m&����� +��:M�$Z/�1 �3�:&%'?>%Q �:��$�"%'8� 
 ��"%68� T ��� � +���� � ��� �#��%� ���)+ � �
� + �%��"%$N>�����g+* /3O:*��� +�%/EQ�@rME ��!1+$ -���'8�Y������'�,!��"DQj"�� O+��g���"�* �!MD�?��8������"D +"�*�&%'�/�1+'�23��$�4 � /I'84='?�!*
4^�! �'E>%Q�na'8"o ��Sp_�)1:��'

� � �!1+Q?�:&3����"�*I�ECD/I'?L� +�����!� � /�Om*�/3��>%��nd'8"D ��Sp �)1:��'=4=�! �'?>��DQ?�%,�*� _1 ����"oC?�:&� ����m&�"��M @%ME ��!1+$ �+"��,��)-�*
1+'��!/� QE� @H/3O:*�/3��>�"�� �)/3���M�'\�8�) =�?&%'E>3"%�e-�g:* �E�!'�1+M�'\�89�"3* "�9�&%'?>�"%$ �������L!#"oQ 
 M8�)/G� �'8��Q /%T-
ET 	 � /%T-
ET-
 � T� >�����g:*�4  ��ML? +� 
 M8�)/3� �'8��� /%T-
ET0/ � 23��>�� /I'�/3�+9�"�� so�)M�'�23�&%'�� ��!1:��L!"�*l4=�! �'E>3�?@ ��9<-���4^���W' /I'�/3��>�����g:*��:&�na'8"o ��=p_�)1:��'=/3O:*��� +�%/ � "������!��"%�Z>�'8�� +�) ��!M��" � '�1:4^���!*I� �0, � T


 J



E � � ��� ����������^
	��������������	
na�! �'E>%Q � � �
	%� � �����  � � ��� �W��� 'E> ME�����:��+MECE�m& na'8"o �� p_�)1:��'d4=�! �'?> ���g:*F +*�4�@ ,!� /�O:B�E�!'�1+M�'\�89�"3*
"�9�&%'?>�"DCE�m&=�������L!#"S�DQ?�%,�*��8�<-+*%�E�!'�1+MDQ�@DMD ��!1:$l4^�<-+*% ��!� T8MD�8�)�� �R"�9�&%'?>�"%'8�^>�#�� �1:�23�3�!hT � �8�)���"�9�&%'?>�"%$
�E�!'�1+MDQ "��e-���'8���+����^�E��9<-���4^"%� "��!��9��?��+��$�@H����� 4^�<-+*r�� +�) +#�� +��+M�$ �?������ +"%'8�� + @ MD ��!1:$ ��4='�, &E�`-+* -��e-���m&
/I'8�%,�� +* "3��4^*��� �' L!#�� ��a"�9�&�'E>�"DC?�:&b�E�!'�1+M �AT �cC?&%'E>�'8� MD�8�)��#"�9�&%'?>�"oC?�:&Y�E�!'�1+M�� 
 1+����/ T7���!ME����"��!*
ME�8�)���"�9�&%'?>�"DCE�m&bL!*������ � -���@r,!�S-+��'8� "�� >���"%$�4 �"D ��!1+�8����� 1:'���>%������"DQ�1+'<�E"�'84=�!1:"%�e-+h@r"%�!,�M?�����+��:M�$
"�9�&%'?>�"%$ �=/G������>%'8"�9�&�'E>�"�$c���!ME����"�����T
� ��� ��!1m�) +�%O+� �0
�,%@�1�, �%-+�, 2DQ?��'^/G�%23���M�'<�89�"%'^4^"%'8&�'^1 �%��"DCE�m& ME�8�)���"�9�&%'?>�"DCE�m&d���!ME����"��!*h@>9 ����� ���

��� � ���� �!�� � �  -P� -P��>3"%'8�d�S"%�e-���"�9�4=�e-+g+*��m&AT 
 ���� �'8"%'<�8�����!MD����"3���K��>��4^��"%��*E-���>�"�� �+�K"��)�!CE�89  �$!,
�r��"d>��!1cp7'�1+/3�� �'\�8�^���!ME����"�����T
� 1+���!M � 
 ���� �'8"%'<�DQ ���!ME����"���� >��4^��"%�!� -���>�"��W���0��9)M?����>%��4�� ��*���M89�4=�K-+�)M�' &%'?>�"%'� +�;�"D���!1+�!�

/I'E>3��� O:9�>�'\��$�L!9)1+MEQ ��L!*��+��� �����)/3�+��"%$�&�'N��239)����<T �H'84='?�!* 
 ���� �'8"%'\�EQ����!ME����"����K-���4='�,�"%$06�� �
"%�!1+'<�8�) ME�8�)���"�9�&�'E>�"�$^�D�!'�1:MDQ(�(1:9�4 �!I-���>�"%$ >�#4=��"%�!�^� �"o ��!1:�8����� 	 R � 	 �mT �H'�ME��>�/I'� �O+�!23�`-���4=�
6���"%�!1+'<�8�) �1+'\�?"%'84=�!1m"%�a�E�!'�1+MEQb�W>��4=��"%�!�d�DQ?g+g+*�&�' O:9�>�� 
 "��)/�O�T_"�� /3��'8g��a'�2I>�$���"�*�M8� � @ /3�)M 2DQ�E�!'�1+MDQ�-P��>�"�'� +����ECE�m& ��'8�%Om��>�"���^4^����QW2DCE ��*#��M89�"oQ(� 
 ���� �'8"%'\�EC?�:& ���!ME����"��!*7�Z1 ����"oC?4^r2G9)�!��4^hT
��&%'E>3"%$ >�9����7-���@3�)2DQ0 QD �' 239)�!� 2EQE��Q "����E��9<-���4 /�1:��'EL!*��:��Q�T
E � � � � ����	�����	��� !�#" 	 	%$& �'(���*),+
p_*�����4 � 	���� ��� ��� ��*  � �&� ���  � � 
 ��"%68� T ����� ���
�  -+ � ���  ��� � � � -�� 1+'<�E"%'84^�!1:"%�e-+g+*A1+'�����'�,!��"3* �E�!'�1+M��a"���"D ��!1+�8����� 	 R � 	 �mT + '<�E"%'84^�!1:"%$�&%'K1+'�����'�,!��"�*I����>%'8�+9�&3"%� /I'84='?�!*31:'���>%������"�* >���"%$�&%'K�"D ��!1+�8����� "�� �
L!9��� +* 
 ��"%68�hT ����� ��� � � @F/�O:�L���4=,S�WM8�),�>%$^�  ����:&D �'NL!9��� +* ���^"%�!��9\�E��:��� "��0'8�� +�) +"3*��:&�L!9��� ����:&;�EQD2I�!1+�'?>%/I'\�?*�>��<-+*��!* / '?L��! �E�!'�1+M�� T
�c�!'�1+M�'\�89�"3* /I'(L!9��� ����:&�"%��"�*_�?&%'?>�"%$0/�1+'W/I'8�%,�� +*_���d�DQ?g+g+*��m& >��4=��"���*��:&A@B"%�!2I'�'S/I'EL��! L!9��� +*

1+'8�� �� � >��4=��"���*I�MLE/I'8"%��"��!#9���"%��T
E � � �#" �-	��.�.	 � _���� _/��	�����	�0��*�.1 	 � 	 ��'2�43
��� �!�����#" ��� " ���!		� ���
�� �  �� �� � �& 
 ��"�68�hT  �.� ; ����� ��/+�� �	����� �  � -+/��� � �� � &%1:�<-+*%M?��*�L�'\��'8� 1+'8��3"%�e-P��" /�O:�ECD/I'?L� +�^M�'8"'H368��1:��L!"�*��m& � �)MD �'�1 � /I'84='?�!*�4=�! �'?>%Q^na'8"o ��Zp_�)1:��'%@o�����l3/�O:3/ '8�+ +�%/I���:&A@8M?>%Q=���l RQE �'
M�'8"'H368��1:��L!"�*I� �%2I��� "%�!/I'EL!*� +�<-+*hT
�����
�����#"�� � " � �
		� ���
����! �� � ����d�l/ '?L!9) �M���4 "��=/3��'8g+��� �V-P�  +�)M�'\�ECd/3�)/31:���!M @�-���&%'�,Z/I'?L!9) ���L!"�*

2I'E>l-�� �EQD2�1m9�"="�9�&%'?>�"%� �B1+'<�E"%'84^�!1:"oC?4 1+'�����'�,!��"�*�4 "���/3��'8g+��� �+@8�7-���&%'�, �+4^�!1 -P� >�9�"^M�'8�+�"%'<�DC?4
1+'�����'�,!��"3*�4 �E��&�����>%��4 M "%'�1:4^9����^/3��'8g�MEQ�T 
 ���� �'� +�a/�1:�\�E>%�!/I'?>%'�23"%'8�+ +F1+'\�?"%'84=�!1:"�� 1+'�����'�,!��"�$�&%'
/3�)/�1m��ME� -��  ���>%Q�>�9�"��S�E�! +��&%��4 

��
� �6587 � � 	
J �

��'8���(7
9 � � 7 � ��'8���(7 � �;:�< �

	
J �

��'8� �=7
�  
>/%T-
 �

�cCD��"3��4]1+'<�E"�'84=�!1:"%�r1:'�����'�,!��"oC?�:&K/3�)/31:��M � /�1+' �ECE/ '?L��! V1m��>��'���� Qc/I'84='?�!*ona'8"D �� p_�)1m��' 4=�! �'?>
�%�89�>�*A"39��+����>��`-+*��!* ���! +�?T
� !���B * � ��� � � �  �� ��� ���.*�;�� ��� � � � � � �� 	%� + ��"	� �! � ��� � ��� � � � � �  �	��� � "��)+� � �&*
+0� ���0+ ������"

 �� � ��+�"  �)+ �0� ��� ���
� � �
�
> �! ��� �!�����#" ��� "�� �
	%� ���! ���  �� �� ���� �  � ����� ��	� ���  � � �	�! � � � � ����	��� ����*

 ������� ��* � � �  � ���%�! ��?
3 >���'��!��"�*A �$! �' ���! Q��8L��! +"%� > �%M8�)���K-�� �%����>%��"%'^� �0, � T


�5



E � � �FE �4��	;),+.�!'(��� )��� � ����	  � +#	%� �������!$��#" � ����	 	 �
	 � �)����� �	�
�
����� � � ���0�	� ��� �
�  � �����.* ��%� �)+ ��"�9����!,�*.>%'  �O:*#>%Q �+ �'E�m&����� +��:MDC?�:&W1+���#�$L?��L!"�*#�:&d4^�! �'E> � / 	 @
,�1 � T)nd�!��E�ECE&�'E>%Q  �$! �' 4^�! �'E>%Q /G�) �O:*o/I'84=�!1m"%� /�O:��&�����>�"DC��!/ �3��'�2 �ECE/ '?L� +�A@`>%'�2�1+$7�DC?�+����>�MDQ�� &���� �
>���+M8� 1+Q?�:&���'8�� +h@o1:�����) +��?"%�l�+"3��>�"�9Z#4=/3����4=��"D +������� 4='�,�"�'8�� �"o ��!6�1m�������7&���!1m�)1:�:&�#�+M�'8�04=�! �'?>%'8�AT
�b/3O:*�/3��>%� �DCE/I'EL� +�K���"���9)1:"�*�&%' �+QE�� �$�4K�K1+'\�?"��� ��� �  
 
ET 4 � 1+�����$L%��L!"�*D4^�! �'E>%'8�S���_M�'E�MHG�!���"D RQ@ � � �DQ?��MEQD +�)-�* /I'8�%�!�c��� � '�1:4^���+'8��L� ��� � @ � � � � T�.I9)M?����>�"3*�4 '�231:�) ���4 �� �'?�:&����+ +��+MECE�m&�1+�����$L%��L!"�*��m&

4=�! �'?>l-P�_'?>�&���>�"E�% +*E ����:&D �'Z��'8�3L� �l-��)M�'Z������ME�K2I�!� "D�% +"�'8�� +?�MLE/G����!� +"�*#&%' �EQEL!*��:����"�*DM8�),�>%$�&%' M�'E�MH��
�!���"D +�D@ � � T � O:oO:��g���"�*D1:��>��'���� +"3*�&%' /�1:'�23��$�4K�Z�Z�+'�2 � M�'D�MH �!���"o Q @ � � ����&%1:"E�`-+*8M�'8"'HG68�%1:��L!"�* � �)ME �'�1+Q��� � TI�B����M�'8�W�DC?&%'?>%'8�W�� �'?�:&����� +#�+MECE�m&(1+�����$L%��L!"�*��m&N4^�! �'E>W ���>%Q=-P��@I,!�^"%��"�*H"E�% +"%$K�DQ?L!*��+��'<�8�) ��"����+�m&%'\�89\�8�) �� /3��4^�! + &%'?>�"%'� +�0M�'8"'H368��1:��L!"�*��m& � �)ME �'�1 � 4^�!��A/3��'8g�M8��4  �+��$�"DQ�T
� '8" H368�%1:��L!"�* � �)MD �'�1+Q � � � >%�MHG"E�`-+* 1+'���>�������"�*7/�1:�\�E>%�!/I'?>%'�23"%'8�+ +h@VME ��!1+$K-��04^'�,�"%$ �S�DC?&%'?>%'8�'\�E�!'�1+M�'<�8�) �)/3���M8���!* 1:'\�?"%'84=�!1:"%��1+'�����'�,!��"DCE�m&]/G�)/�1:��M �AT � '8"%ME1+$! +"�*Z&%'E>3"%'� RQf�ECEg����%����>%��"DCE�m&

��'8��L� � � � @ � � � � ���!� '?>�&���>�"%'8�� ^"��(��9)M?����>%� /I'8�%�!�dL!9��+ +F-��e-���m&jL!����"��A@ J3L!�"%�!M;'8�� +�) +"�*��m&jL!����"���a�+'8��L� +� -P�S2�1m9�"d�NJ%�8��&D�(>3*�MDQ � �)ME +�A@A,!�S RQE �'dL!����"DQ � � �0��a2ECD �/�OmV�E�!'�1+M�'\�89�"3*B�DQE2�1:9�"DQ�TAi�*�MDQ
 �'84K� ��� L!����'\�89 "�9)1+'?L!"%'8�� _�ECD/I'?L� +� �!1:��>��%M?�`-P�c� � 
�� N � "�����
�� ��'�6 � � @?ME>�� � -���/ '?L��! /3��'8g+�!M^����+��$�"%��T
�������� +"�* �DCE/I'EL��! c�� �'E�m&����� +��:M�$Sso�)M�'�23�&%' 4=�! �'E>�QK-P� '?>%��'��!��"a�ZM?�����+��:M�$ >%�! ��!1m4^�"���+ +��+M�$ so�)M�' �

23�&�' � ��!1:��L!"3*.4=�! �'?>%Q�T s8�)M�'�2G�&%'0� ��!1:��L!"�*H4=�! �'?>�� -��S������4^./I'E>%'�2G"�9 � �����:� �eqE���>%����'\���S1+�����$L%��L!"�*
4=�! �'?>%���0, J � @G�  +*�4 1+'���>3*�����4�@?,!� 1+���#�$L?����� �Eg����m&d&�����>���"oC?�:&dL!����" � /�1+'�23*�&39 "��<-���>�"%'8� T%� ME1+'�M?���
��� /31+'S�Eg����m&�"DQ � /�1+'<����>%� 

� ����� T �� � 	 	 � � ���

� �
@ � � � ��� ��� � @ � �  
>/%T-, �

� '�1:�!M8L!"�*A���!ME �'�1r-�� /�1+'^� ��!1m��L!"�*IMD1:'�M �0>��MHG"%'\�89�"d�D�! +��&���4 

� � ��� �� � , ��� ��@ � �  

 'E>3"%'� +��1+�!���>3���K/ '� �$����!� �DQE/I'EL!*#�� _�Z"�9�������>3�`-�*#�!*31+'<�E"3���� 

, ����� T �� � , ��� �� � � � @ � � , ��� �� � @ � � � � ���

� �
@ � � � � ��� ��  
>/%T0/ �

� ��� � � � ��*l�� �'?�:&����+ +��+M89Ns8�)M�'�23�&�' 4=�! �'E>3� -P�=������'�,!��"3� "��0O+��g���"3*F1+'\�?"��� 
>/%T-, � @ � � � � %�� ��� ��� �.*
�� �'?�:&����+ +��+M89dso�)M�'�23�&%'�4=�! �'?>��0O+��g:*.1:'\�?"����� 
>/%T0/ � T �c9)�!�!�N�"�MD1+��4^��"o +9���"3*.4=�! �'?>%Qa�DQ?�� +�&E�`-�� /I' ��� +�%/N�ECD/I'?L� +�A@3M?>%Q��ECE������>%�!MK-P�K��*���M89�"^-+�)M�'0�+'8��L��! �/�O:*�1 �3�� �M��0�EQE/ '?L� ���"DCE�m&W�K-P��>�"�'� �����ECE�m&dME1+' �
�!*��m&AT�� "�9�������>��)-�*��!*#4  ����? +� 23�3>%��/ '�/G�+9�"��S1+�!68���#9)1:"�*I�� �'?�:&����� +#�+M890s8�)M�'�23�&�'^4=�! �'E>3�?T
�  ���<# ���S&<( �K����8$:<BD� �$;%8$=�����BD=���); :<�G;%�����BD��&<( EG"�����)B
+ �!68����9)1:"�*7�� �'?�:&����� +#�+M�'8�Yso�)M�'�23�&%'(� ��!1m��L!"�*_4=�! �'E>3�����!�0� /�O:*�/3��>%� �EQE���)O+'\�8���!*l4=�! �'E>�Q /I'8�%,�*� 
M O+��g+��"�*%-+�)Md�+&�1+'84^�),��%'<�8���!*�&%' 
 ��"%6��hTI68�) +&%�!1:#"%6 � @G +�)Ma�DQ?�� �O+����'\�8���!*�&%' 
 ��"%6�� T �+&�'D'� +�"�6 � ��Q?�� �$�4K�1+'<�E"�#�)T �r1+'=/�1:�E"�*I/3O:*�/3��> 
 
ET-1 � >�'8�� +��"%��4=� 

U ����� T �� � L
����� � � � � � � U ��� ��  

� /�O:*�/G��>%���DQ?�� �O+����'<�8���!*�&%' �+QE�� �$�4K� 1:'\�?"��� 
 
ET-2 � >�'8�� +��"%��4=� 
� ����� T �� � � � ��� � ��� � � � � ��� ��  

,SR



�H'8�� +�%/0�ECD/I'?L� +� �DQ?�� �O+����'<�8���!*�&%'^��Q?�� �$�4K� 1+'\�?"���c/I'84='?�!*31+�!68����9)1:"�* �� �'?�:&����� +#�+M�$Zs8�)M�'�2G�&%'=� �� �
1:��L!"�*74=�! �'?>%Q(/I'�/3��+�)-P�^����6�'�1m� +4 �3� /%T-,ETH� ����6�'�1:� +4 � -P� /I'8�%,�� �' ��	�� � � ����� �.*  � �&� ���  � � 
 ��"%6��hT
����� ���
�  -+ � ���  ��� � � � T
� �D��C$  &�� � ���""� ��A"���$= �
� /�1m9��?"�9W��'���23�W/I'� �O+�!23"�$�&%'(/I'EL� +�X�E�!'�1+M � �X/�O:*�/3��>�� �� �'?�:&3���� +��+M�$N1+����� �%��L!"�* 4=�! �'?>%Qd-P�d������4^
>������!,�� +9?@ "%�!2I'�' "3� /I'EL� +�j�D�!'�1:M�� -P�a��9��?�����9 "%�e-P��"YME�8����� +� O:��g���"�*h@ �����a �ECE/ '?L��! +"�*l"�9)1+'?L!"%'8�� 
4=�! �'?>%Q�T �H'?>���� �0,��%-��  �O+�!23�=�Z-���>�"%$Zs8�)M�'�2G�&%'^� ��!1:���! �!��'���� �5�D�!'�1:M�� >���� �D�! +��&E� 

� � 5 ���
� N )&5�� � � � � 
 U � �

L
� �J � �

M?>%� � -��Z/I'�,���>%'\�8��"39 /�O:���+"%'8�� l�DC?������>%M?� � ���a-P�K������M�'\�89 ��"%�!1:68��Z���K�+��$�"%��T � /�O:*�/3��>���� /���'8g+�!M
���S�+��$�"%� -��Z ���>�Q /I'EL��! l�D�!'�1+M � � 
�� � T � ��"%�!1+'\�89�"3*.M8�),�>�$�&%' �E�!'�1+M?�=-�� � ��'�,�� �'8�� + � 
 ��'�6 � � @3 +�)ME,!��ECE������>�"�9SL!����'\�89 ����'�,�� �'8�� ����6�'�1:� +4 �K-�� � 
�� ��'�6 � � TnN*��� �'0/�O+��>3�:&%'���*�&�' �E�! +��&E� -P�=�?&%'?>�"%�e-+g+* /I'8�%,�*� �&%���%1m��� +�M?�d/31+' '?>�&���>N/I'?L� +�a�E�!'�1+M �A@AME ��!1+'8�
� /3O+��>��:&�'���*�&%' �E�! +��&D� 'E>���'E>�*#4=�B/I' >%'8�+�)�!��"�* U � �

L
� � U����D@ � � U����8@�M?>%� U��	��� � � J � U � � J �W��
� � J ��-�� �89),!��"DC�/�1 ��4^�!17�Z1:��>��'���� !T �H'?L��! �E�!'�1+M �K-P�Z/ '� �$ >39�" "%�!1+'<�E"%'8�+ +* 

� � 5 J �:5�� � � � �J ��� 5 5�� � � J �J � � 
>/%T-1 �
M?>%� J � -P� ������M�'<�89 / ��'E�m&��=� J � -�� /���'E�m&��S �1+'`-+J�&%����"�*�ME���+T
���� ���	���������
�����
��� � !�"�#$�&%'����(�!*),+  � � !-)�����. � �/#0!,1��
9 � ���� � � ���
����� � � ���  � � �32 ����
	���(�� � �)�%* � �� �)+��547698;:=<?>A@�BC<ED�FHG0DI@�J98LKLM;:NJPOQBCO	R	M;:SR�<ET�BVUWD?87XHJ�YZBCO �ND
[ JPXHD]\_^`4ba7G0D]cdX�efO	BE\;:=DE69:NXg^EhiUjDEX�:N4?BERPKkG;O	D�X�e_XHDlFH^b87XHTP69e�@�JmFHG0DI@�J98;K�47a]M_D]\fDEn0D?e [ JPXHDb\�hpo [ :rq8be��ND?FHX�:iFHJ�69BCnba74?B��ND�8;sP<ED��=:N<jBEe_XHDEOQt �vuEw]x�uEy]x�uEz ��FHG0DI@�J98;K [ M;:=JPO	BCO	R	ML:=R�<ET [ JPXHD]\_^WF�UWD?8{XHJ|YZBCO �ND4ba7G0D]cdXHJ [ <ED?8]}L~?e;O	BEcP8;K=RQM���BC<bXHDEO	t�xL4 � �{w � �N6PJ,8;B��=TP6PX�FHG0DI@HJ98;K�BE\;BCG;X�:N4]8;K=M;D�\;s��NJ98;K�F [ JPXHDb\_D?eW8;>IqM_D]\;8_T9M_DlG;OQt;R	M_D]\;e 
�BE8_~���h�O	BE8;\_D [�� B��N< [ JPX�M_D]\ � x�<ED [ nL:=8;BERP:AF�XHDbRQM;BEFHX�:=R	<ETjO�J��=B �_BEcP8;K [ JPXHDb\_^B5M;:=JPO	BCO	R	ML:=R�<ET�O	BE\L:NDE69:NXg^|FHJ,4Es98beI@HJ��v����h
UWJP69:{4ba]M_Db\L8_T�4 �=BEFHX�8_D?FHX�:;�0���d�H�C� �P�0���d����4b^b69BC��D�4?BERPK [ JPXHD]\_^�GLBCXH�QK{BEe_XHD [ BCX�:SR�<ET�BE\;BCG;X�:N4]8;K7\_s��NJ98;KF�RdT987^�B|4babO	BC698;>�O�J9\Le_<?RdJ�G$D]cdX�el<ED?8]}L~?e;O	BEcP8;K=RQM`��BC<bXHDEO	t�x�<bXHJPO�T�@HJ�XH��JPnLB|4b^bcPKSF��=:NX�B�e��NDE�9:NX�4�GLBIq
[ sPX�:�h0��8_JPG;�	K @�J [ 87a [ R	MLBCO	BC<7XHJPOQ:=FHX�:N<?> [ M;:=JPO	BCO	R	ML:=R�<ET [ JPXHD]\_^j8;BCDEGLBC<WGLBCXH�	KiRP:NX��=:N4ED?F�X�8;BmR	M7^bnLe4EJ�4babG$D]cdX�e�<ED?8_}L~?e_O	BEcP8;KSR	M���BC<bXHDEO	t�xL<bXHJPO	>�4EJ9\_J�4|G;OQB �]:
<|RQM{^bnL87a [ x�8_JPn0D�\_DE<ED?8LRdJ�69BCG0D [ J98be]qXga [ J98;JPO�~EJPX�:=R�<ba [ G;�	J98_D?F�t [ h;�/B [ s%'HD�4ET�8;>CO�DE<b^ [ JPXHDb\_^�@�FHD?ejF�:SRdJ �5���p�QxLRdDE�A@�J�DEG;O�DEX�:�< �=BEF�:=R	<ET
[ BCX�:=RdD�4ET [ JPXHD]\_s,4babO	BC698_T,6��NJPG� HJ98;K�x_8;:=R [ T98_s-@HFHD?ejFHX�>��NJ,G0D [ sPO	8;s�4b^]FHDE<ETEh� : �=8_D?emFHXHO	>E8_<ED?e �¢¡C£��g� ���C�32r¡ [ JPXHD]\_^�@�FHD?e�8LKN6P<ET�GLB [ s%'HD�4ETV8;>CO�DE<b^Ex;8_JPn0D�'�<ED?8]}L~?e_OQBEcP8;K$��BC<7qXHDEO�^�8_J98LK�87e;X�8_T�J��]G��=:=RP:=X�8_s�47^]cPK=F��ND�4?BCX�BE8L:
e_< �=>E\;BCX�\;D5GLB [ sPX�:�h�o�a]M_D]\_D?ejF�XHDbRQM;BEFHX�:=R	<7a]R	M [ JPXHD]\@HJWXHTP��47^] � �K�FHG0D��NJ9M��=:=4ED?FHX5��J9 HJ98LK�h � G0D��NJ9M��=:N4ED?FHX���J9 �J98;K�FHD?e;4b:=F	K�F¤GLBCG;O	FH<b^¥47^]F�K �SBE8{a [ :A\_D¥F�RdT987^Ex<bXHJPO�T�@HFHD?e�4b^be;�9KN4?>E8{^WG;�	K [ D�<jGL��J98_D?F�eWJ98_JPO�~?:NJEx�8;B¤O�DE69\;K �
D]\ [ JPXHDb\;^WM;:NJPOQBCO	R	M;:SR�<ETEx0<b\;JVFHJ�G0DCqe_�9KN4?B�@�K/<lDb\LM;BE\;el69BEFHX�K=8;s98;K/GL>CO	elG��=D? HJP<�x�O	J9FHG�h�<�47abG0DbcdX�e`<ED?8_}L~?e_O	BEcP8;KSR	M`��BC<7XHDEOQt�h�¦�KN<7^�XHD [ e@�FHD?e§UWD?87XHJfY�BCO �ND [ JPXHDb\_^ [ T98_s�RP:=X��=:N4ETj8;B¨R	M7^bnLe©4ª\Lt;F��NJ9\_<]e«DEG0D [ J98be_XHT9M_D¥8_JPn0D¬8_JPGL��J9F�8_s4b^7G0D]cdXHJ98_T9M_D�69BEFHX�K=8;s98;K�h

�]



��� �������	��
����������� JP~?e��=>COQ8;K0FHXHDbRQM;BEFHX�:=R	<?>��{BC<EDEnL:=M_D5:=XHJPO	BEcP8;K [ JPXHD]\;B
����� <?BC�9\;>5G��=D? H<?B���� �
� � � � ��� ��� � � �
!#" � �$�%�
�
�W� � � � � ��� � �'&)( �� � � �
*,+ � � ! �
� � � � ��&)( �� - � B�G0D]cdJPXA<bO�DE<btj8_JPG;��JP<bO�D]cP: � [ B �]: [ e [ � �e;O	cP:0G0DbcdJPX�4b6PDEO�<]t � \��NJ�476PX�BEMbe¬���_h z?�
~EJ98;JPO	eI@A8;>EM_D]\;8_T�cPK=F��ND/.10¬� � � �� �
� � � � � � � ��2 �3� �
����� <?BC�9\;>5G �ND? H<?B���� �
2 � � 4 �465 �2 � 2 � 2 � �
� � � 7 �82 � .�9 � � � � � �!�
�$��� � � � XHD � � � �47^bn0JPO�n0Db\�:�8;B�G��ND? HJ J � F�O�D�4b8_D [ sPO	8{a [ O�DE6��=DE�PJ98;K [ �47^bn0JPOAF [ sPO 5 4¤n0D]\_s;:�F�<ED?F	:=8_D�4ba [ O�DE6��NDE�PJ98;K [ �47OQM;8;:$GLBCG;O	F�JP<�4EJ�F [ sPO	e 5 6,n0D]\;e�:WB5e;O	cP:0G;O�4]8;K$G��ND? H<]e �_xL<7XHJPO�D?ejGLBCG;O	F�JP<¤G;O	DEX�8_J
��� � � ��� � �3<=1> � 4 �� �!?" � �����

� � � � � � � � � �g� � � �
!#" � �����
� � �'&@( �� � �
� �
����� <?BC�9\;>5G �ND? H<?B���� �
� � � � ��� ��� � � ��� � �3�
!#" � �����
�
� � � � � � �6PDEnLO	BC6 [ JP69:N4ba]F��NJ9\_JP<¤G$D [ DbRPK�M;Db\;8;DEXA� �
!#" � *,+ � � !

�Eu



E ��� ��� � ����	������ ��� ' +#� ��������),+#� )���1 ^ 	��� � ������� 	 � ����	 	 3
o�J�FHXHD]R	MLBEFHX�:=R�<ba]R	M [ JPXHDb\;>ERQM5n0JP6AM;:NJPOQBCO	R	M;:SR�<ETAFHXHO	e;<7X�e_O	^�F��ND?e;�9K7<?BC�9\;aVG�BCG;O	FHJP<�47^]F��=BE87aV\;D�F	RdT98{^<mG;��J98_D?F�emJ98_JPO	~?:NJ [ JP69:�G��ND? �<?B [ :�x]<7XHJPO	T,FHG0DI@HeI@HJEh]o G;�QKNGLBE\_s�M;:NJPO	BCOQR	M;:=R	<ET [ JPXHD]\_^�@HJ�n0s9M_J [ 47a7qG0DbcdX�em4b^7XH4EDE�	J98;B�8;B�G��ND? �RdJ�M;:NJPOQBCO	R	M;:=J�J��NJ [ J987X�t�h���:NJPO	BCO	RQM;:=R�<?> [ JPXHDb\;B�UWD?8{XHJ�Y�BCO �NDV<ED [ nL:S87eI@HJXg^bXHD¤\;4?B�G;�	K=F�X�e_G7^Eh
o�a7G0D]cdJPX�FHG0D]cPKN4?>|4EJ�4bO	M;>E8;K/G�BCG;O	FH<]tª��G;��J9F�8;s @H:/O�D�4b8;D [ sPO	8_s5O	DE6��NDE�PJ98{a]R	M¬GLBCG;OQFH<bt$��\_DjF�RdT987^Eh��O	D5<?BC�9\_a�GLBCGLO	FHJP<�@�J�6 @H:= �XHs98;B58_J @Hn��=:N�9 	K0G��ND? H<?B5F	RdT98{^Ex$<7XHJPO	D?ejXHJ987XHD¤G�BCG;O	FHJP<|G;O�DEX�KS8;>]x;B�FHD?e;�	BE\]q
8;:=RdJ�G;OQt;FHJ9cPKN<]elF�XHD?e_XHD�G��ND? �<ED?e�h	��B|69>C< �=BE\_s�XHs9RQM{XHDWGLBCO	B [ JPXHO	t [ JPXHDb\;B|O	JP<be_O	69:N4b8;s�4b^7XH4EDE�QK�8;BG��ND? �<?>ER	M�x;<bXHJPO�T�DEnLF�BEMbeI@HK0<ED?8LRdD�4ET�n0Db\_^¤GLBCG;O	F�<be�x_M;:=JPO	BCO	R	ML:=R�<ED?eWFHXHO	e_<bX�e_O	e�h���:NJPO	BCO	RQM;:=R	<?>5FHXHO	e_<7q
X�e_O	BlFHJ|XHJ9\_^¨4b^7XH4?>C�	KZGLO	t_n0sP�98_s�GL�	:k47abG0DbcdX�e�x/8;B�O�DE69\;K �-D]\¨< �SBEF�:=R�<ET�ML:NJPO	BCO	RQM;:=R�<ET [ JPXHD]\_^Ex�<]\_J@HJ�6P<ED?8;FHXHO	e_D�4?>E8;B`4�@�J9\;8;D [ <7O�DE<]e�h��iD?FHX�e_G«O�JP<]e_O�69:=4b8;KSM_Dj4b^7XH4?>C�	J98;KZXHTPXHD¢FHXHO	e;<7X�e_O	^|@�J�69BCG�F�>E84�\;K �=cPK [ B��N~EDEO	:NX [ e�
_h�
_x?@HBC<ED¤��e;8;<?RdJ���� �
� �
�Lh]����J98_D?F�J98_JPO�~?:NJVFHJ,G0DEXHT�8_J9e;F�<be_XHJ9cP8LK [ JP69:�G�t_4ED]\]q8;K [ :�G��ND? H<?B [ :�xLB��NJ [ JP69:i\_4Es [ B¤J��NJ [ J987Xg^Ex$<7XHJPO�T�@�FHD?e �S:=FHXg^�4�ML:NJPO	BCO	RQM;:=R�<ETVFHXHO	e_<bX�e_��JVB5DEnLF	BEM7eI@�K<ED?8;RdD�4ET�n0D]\_^�GLBCGLO	FH<]e�h � DE69M_D]\;8be_X�K�x]69\;B�@�:N�-@�J [ DE�98_T,G;�	J98_D?F�e;FH<]e_XHJ9cP8;:NX���4?BC6Pn�B�@HJ,BC<?RdJPG;XHD�4?BIqXHJ��=8;>{�Qx]8_JPn0D�@�J�XH��JPnLB�G;O�D�4ET9FHX�\;B��= �K�\_s��NJ98;KLG��ND]R	M�x769B�@H:= ��eI@�J�G0Db\;DEnL8_s/@�BC<ED�45G;�	KNG�BE\_s�M;:NJPOQBCO	R	M;:SR�<ET
[ JPXHD]\_^m��e;8;<?RdJ¤¡C���I���]2�����h

x
y

ne

ne

ne

ano

(a) (b)

(d)(c)

� n;O	>C6PJP<�
_h ������:NJPO	BCO	RQM;:=R	<?>5UjD?87XHJ�Y�BCO �ND�4b^769BC��D�4?BERPK [ JPXHDb\;B
�iD�e;<ED?8;cdJ98;K_<?BC�9\_T�:NXHJPO	BERdJ�47abG0DbcdX�e�@HJ�8be_X�8_TA69B�@�:=FHX�:=X�<ED?8_69:=FHXHJ98LRP:;4] HJ9R	M�47^bG0DbcdXHJ987abRQM�G�BCO	B [ JdqXHO	t�4�O	> [ RP:LRdJ��=T�M;:=JPO	BCO	R	ML:NJEh��pD?M_D�@HJ�FHXHJ @�8_s�@HBC<EDV4�G;�	KNG�BE\_sA\_JPXHJPO [ :S8;:=FHX�:=R	<ET�M;:NJPOQBCO	R	M;:SR�<ET [ JPXHDb\_^\_D?F�BC�PJ98;DVXH6P4$h������	� �!�]2 2�GLO�DbRdJ9F�J [ h�"ks9M_J [ XHD?M_DEXHD�GLO�DbRdJ9F	e�@�FHD?e|8_D�4Es�G;�Q: @HBCXHT�J98_JPO�~?:NJ�O�JP<]e_O�69:N4]8_sO�DE69\_s��=J98{^$#	F�M_DEOQB5\_D��=t�%���GLe;F�M��-D]\�O�D]\;:=cPt�<mG0DEXHD [ <]t [ h;�iDm\_D?F�BC�PJ98;K �=:=FHX�e�F�J,<|47^b69>C��J98_T�J98_JPOHq~?:=:�J��=J [ J98{X�efG;�	:=cdXHJ5M_D]\;8_DEX�B�4 �=BEF�X�8;K/J [ :=FHJ�G �ND? H<b^�B�8L>EF��NJ9\;eI@HJ�G0D?FHX�e_G&#�69\_D��=Bj8;BEM_DEO	e�%f��GLe�� � �Qx
<]\_^�F�:�<?BC�9\_a�O�D]\;:=cdD�4bF�<7amJ��NJ [ J987X�e_GLO	B94]K�M_D]\;8_DEX�e�4b^b69>C��J98_T�J98;JPO�~?:NJ,G0D]\��NJ(';\;B�@�t�D]\jFH4babRQM�G0DCq
XHD [ <]t�h � G0DI@HJ98;K]\_�	KN4EJkG0DEGLF�BE8_T�FHXHD]R	M;BEF�X�:=R�<ET;�?BC<EDEnL:=M;D,:NXHJPO	BEcP8;K [ JPXHD]\_^VF�M;:NJPO	BCOQR	M;:=R	<ED?e [ JPXHD]\_D?e@HJ�69BCGLF�>E8_D�@�BC<ED¤B��=~EDEO	:NX [ e;F!
_h zbh

��B¢DEnLO	>C6P<be)
_h ��@�JW6PDEn;O	BC6PJ98 G;�	K=< �=BE\©cP:=8;8_D?FHX�:�M;:NJPO	BCOQR	M;:=R	<ET9M_D¬UWD?87XHJfY�BCO �ND¬B��=~EDEO	:NX [ e�h+* �rq~EDEO	:NX [ e;F�G0D [ D]RPKk��e;8;<?RdJ`¡E�,�I�-�]2.�/� 6P<ED?e [ >]x$@�J9F�X��=:
@�J [ DE�98;T�BC<?RdJPG;XHD�4?BCX¤G;��J98_D?F�J98_JPO	~?:NJ [ JP69:J��NJ [ J987Xg^Ex_<bXHJPO�T�DEnLF�BEMbeI@�KL<ED?8LRdD�4ET,n0D]\_^/: ��0 G�BCG;O	FH<]e�xd@HJ98_��n7^ ��47^]F��=>E8m\_D�F�RdT98{^l��DEn;O9h/
_h �CB{�Qh;�iDCq<]e;\�8_J98;K04?BC6PnLB5G;�	: @�BCX�B���G;��J98_D?F�8_JPn7^ ��BC<?RdJPG;XHD�4?>E8��Qx [ JPXHDb\LB�G;�	:=FHXHD?e;GLK$<¤O�DE69\;s��NJ98;K0G��ND? �<7^l��DEn;O9h

_h �In$�Qh1�AK [ 47698L:N<b8;J�F�BE\;B�8_D�4ba]R	M¨4?BC6PJPn�x/47abG0DbcdJPXV4] �BC<`G0DE<7O	BEcPeC@�J¤G$D?e;6PJ¤G;O	Dj4?BC6PnLe [ JP69:kJ��NJdq
[ J987Xg^Ex7<7XHJPO�T�DEnLF�BEMbeI@HK]<ED?8LRdD�4ET�n0D]\_^ : ��0 G�BCG;O	FH<]e�h2�
J987XHD�G0D?FHX�e;G�F�JAO�JP<]e_O�69:N4]8_sZDEGLBC<]eI@�JExEGL�	:NXHD [

�E�



[ t_�PJ�n7abX�O�DE69\_s��NJ98m<bXHJPO�ab<ED��=:06�:=8;RP:=\;eC@HK=RPKSR	M�J��NJ [ J98{X�tf��DEn;O�h�
_h �CR��QhLo�abG0DbcdJPXp@HJ�GLO�D�\;BE8{a¤GLBCG;O	F�JP<e_<ED?8;cdJ98m4¤DE<?B [ �9:N<]e�x7<]\_^�@HJ�BC<?RdJPG;XHD�4?>E8;B�4?BC6PnLB [ JP69:$J��NJ [ J987Xg^l��DEn;O9h�
_h �C\��Qx;\_D]R	M;>C69K$<5G;�	J98_D?F�eJ98_JPO�~?:=JEh

��������� � 	!�����  �
	���	 $&��� � ��	�����
o©GL�	KNGLBE\_s-M;:NJPO	BCO	RQM;:=R	<ETZUWD?87XHJ�YZBCO �ND�O	BE\;:NDE69:=Xg^�8_J98LK [ DE�98;TkGLO�D�D]\;M;BE\VG0DEXH��JPnL8;T9M_D�G0D]cdX�e�4b6PDEO�<]tD]\_4EDb\L:NX�M_J9e_OQ:=FHX�:N<]e�G0Db\_DEn�8_D?e�476PX�BEMbe`� 
_h z?�Qxb8;JPn$D2k8_JP698;> [ J�G0DbcdJPX-J��NJ [ J987X�t�x78;B,<7XHJPO�T�nb^ �=B,O�DE6dq\_s��NJ98LB�G�t_4EDb\L8;K�F�RdT98;B]h �
J987XHDWG0D]cdJPX�@HJ�@�:=FHXHs569>�4b:=F �Naf8;B�~EJPD [ JPXHOQ:=:-F	RdT98{^fBW8;BV@HJ @HK=RQMfDEG;X�:SR�<babRQM4 �=BEFHX�8_D?FHXHJ9RQM�x0B��NJ�8_J @H4EsPX� �Kp4 �S:N4�8;B58_s @ [ >�<7OQ:NXHTPO	:=e [ \_s��NJ98;K�xL<7XHJPO�TA@�J�O�J9B��=:N6PD�4?>E8_Dm4EJ���e;8_<?RP:
DEO	>Iq<]e��=e [ h/��O	:=XHJPO	:=e [ \_s��NJ98;Kknba74?>¢cPBEFHXHD¢: [ G �NJ [ J987XHD�4?>E8_D`X�BC<$x�BCnb^¬nb^ �=D�G0Dl4?BC6PnL>ERQM�x�<bXHJPO�TV@�FHD?eBC<?RdJPG;XHD�4?>E8{^Ex�G;�	J98;>E HJ98_D54b�9\_^|G;�	:=n��=:N�98_s�FHXHJ @�8_T [ 8;DE�9FHXH4bK
J98_JPO�~?:NJ ����hLo�69M��NJ9\_J [ <�XHTPXHDmM_D]\;8_DEXHs@HJ�G;O�DEXHD54]M_D]\;8_T�6P4ED��=:NX�:�RdJ��=<ED�4ba�G$D]cdJPXA4b6PDEO�<]t	�

� �
�
�
� ��� � 
_h y?�

����� �����	��
������� � ��:NJPOQBCO	R	M;:SR�<?>5UWD?8{XHJ�YZBCO �ND [ JPXHD]\;B��m47^bXH4?>C��J98;K�4?BC6PJPn«��O�Jd}�8;J��
� ! � "�! ���/BCX�R	MWG�x;�/BCX�R	M���x;�pD?:S8{X �0xL�iD?:=87X�^Ex �LD?BCX�� 
 ���
��� DEOQBER��NJ{��G�x���x�� 
 � � + !#"GL��J98_J9FZJ98_JPO�~?:S: [ JP69:�J��NJ [ J98{X ^mG
x����
! � � !G0D]\��NJ�G0DEXH��JPn7^mO�DE69\_s���J��NJ [ J987X��W8_JPn0D�2��
� �! 8_J9R	M�/@�FHD?e�J��NJ [ J987Xg^�DEn�F�BEM7eC@HK=RPK$<ED?8;RdD�4ET�n0D]\_^ : ��0 GLBCG;O	FH<]e
� ! � "�! ��F9x_XPx �$xL^Ex�� 
 �"�
!#" � ���
�

�-




����� �����	��
��������� ��:NJPOQBCO	R	M;:SR�<?>5FHXHD]R	MLBEFHX�:=R�<?>��?BC<EDEnL:SM_D [ JPXHD]\;B
����� <?BC�9\;>5G��=D? H<?B���� �
��� ��� � � ����� � �
!#" � �$�%�
� �	� � � � � ����
�� &)(�� � � �
*,+ � � ! �
��� � 
�� &)(�� -�� B�G0D]cdJPXA<bO�DE<btj8_JPG;��JP<bO�D]cP: � [ B �]: [ e [ � �e;O	cP:0G0DbcdJPX�4b6PDEO�<]t�� \��NJ�476PX�BEMbe¬� 
_h y?�
~EJ98;JPO	eI@A8;>EM_D]\;8_T�cPK=F��ND/.10¬� � � ��"�
� ����� � � � ��2 �3� �
����� <?BC�9\_a|J��NJ [ J987XA4�M;:NJPO	BCOQR	M;:=:�x7<bXHJPO�a�@�J �S:=FHXHJ [ ��� �
2�� � 4��4 5 �2 � 2�� 2�� �
��� � 7 �82�� .�9�� � �!�"� ���
�$����# � � XHD$��� � �47^bn0JPO�n0Db\�:�8;B�G��ND? HJ&%'��F�O�D�4b8_D [ sPO	8{a [ O�DE6��=DE�PJ98;K [ �47^bn0JPOAF [ sPO 5 4¤n0D]\_s;:�F�<ED?F	:=8_D�4ba [ O�DE6��NDE�PJ98;K [ �47OQM;8;:$GLBCG;O	F�JP<�4EJ�F [ sPO	e 5 6,n0D]\;e�:WB5e;O	cP:0G;O�4]8;K$G��ND? H<]e)(_xL<7XHJPO�D?ejGLBCG;O	F�JP<¤G;O	DEX�8_J6 @H:SFHX�:�FHD?e_�	BE\L8;:=RdJ�G;O	t;F�J9cPKN<be 0 GLBCG;OQFH<be|F�G �ND? H<ED?e*(
� ! � " ! ��:�xI@Px �$x;^Ex � 
 �
!?" � �����
� ����� � � � ����� �+�,�-�
!#" � �����
� 
�� &@(�� � �
���
����� <?BC�9\_a|J��NJ [ J987XA4�M;:NJPO	BCOQR	M;:=:�x7<bXHJPO�a�@�J�<EDE�	J98_J [ � � �O�JP<be;O�69KN4]8_s�O�DE69\_s���G;�	: @�BCXHD?e�J98_JPO	~?:=:/.��0�
G$DEXHD [ <bt [ B�8LBCDEGLBC<�G;�	:=cdX�:;<�47^b69>C��J98_T�J98_JPO�~?:=:��0�J��NJ [ J987X�e1�-M_D]\;8_DEX ^¤4b^b69>C��J98_TZ@HJ9M_D�G0DEXHD [ <b^`��G�e;F�M;�-e�� � �
!#" � �����
�
� � � � ��� �
6PDEnLO	BC6 [ JP69:N4ba]F��NJ9\_JP<¤G$D [ DbRPK�M;Db\;8;DEXA� �
!#" � *,+ � � !

�Ez



� �������	��
�� 

��� � ����� �����������

o*GL��J9\;R	M;DE69K=R	M <?BCG�:NXHD��=>ER	M n7^ �=B¥G0DEGLF�>E8LB¥47^b69BC��D�4?BERPK [ JPXHD]\;B«4?cdJPX�8_s¬G0D?FHX�e_G�tG0DEXH��JPn�8{a]R	M G;O�D�@�J @�K�: [ G��NJ [ J98{X�BERP:�x-n7^ �N^«G0DEGLF�>E87^«6PG�t;FHDEnb^ [ D]\_J��=BERdJ�4EJ98_<ED�4]8;K=M_DD?F�4EsPX��NJ98;K�hIoªXHTPXHD�<?BCGL:NXHD��NJ
@HJke_4EJ9\;J98�G0DEGL:=F
4 �SBEFHX�8;K{: [ G��NJ [ J987X�BERdJ-ML:NJPO	BCO	RQM;:=R�<ETZUWD?8{XHJY�BCO �ND�4b^769BC��D�4?BERPK [ JPXHDb\;^�4�8_D�4ET [ J��]G$JPOQ: [ J987X�>��=8;K [ FH^]FHXHT [ e��! i�H�#"Ch%$0\_O�DI@HD�4ba�XHJ��bX4ba]F��NJ9\;8_T9M;DVGLO�DE~EO	B [ e�@HJ�<m\;:SFHG0DE69:=RP:08;B�G;�	: �=DE�PJ98_T [ YZ¦Vh
��O	D5D�4EsP��J98LK
XHJPDEO�JPX�:SR�<babRQMlG$DE698LBCXH<btjG$DEG�F�BE8{a]R	Mj4�G;��J9\;RQM_DE69K=RQM�<?BCGL:NXHD��S>ER	MWn7^ �
8;B�47O	�PJ98WB¤: [ G��NJdq
[ J987XHD�4?>E8`FH^]FHXHT [ �! i�H�#"Ch � ^]FHXHT [ @�JV69B��NDE�PJ98l8;B�47abG0DbcdX�eW~��NDEnL>��=8LK=M_D�D?FH4EsPX��NJ98LKpG0D [ D]RPK
ML:NJPO	BCOHqR	ML:=R�<ETVUjD?87XHJ�YZBCO �ND�47^b69BC��D�4?BERPK [ JPXHD]\_^�B�n7^ ��: [ G��NJ [ J987XHD�4?>E8�4�@�BC6P^bRdJ �?B94?B]h

��JP47a]M_D]\;B`: [ G �NJ [ J987X�BERdJ�47^b69BC��D�4?BERPK [ JPXHD]\_^¥4¬GLO�D?FHXH��J9\;K �{B94?Bm@HJ�6P��J @ [ >/��4 �=:N4EJ [ XHD?M;D_x��PJG;O�DE~EOQB [ 69BCGLF�BE87a¤4�@�BC6P^bRdJ �{B94?B�@�J,:=87XHJPO�G;O	JPXHD�4?>E8�xL\;DbRQM;>C69K�<EJ,6PXHO	>CXHs�47ab<ED?87e�DEG;O�DEX�:�8;BCGL�9h]<ED [ qGL: �=D�4?BE8_T [ e`<%&]\;em@�BC6P^7<?BlY �&�Vh �ie_XHDj8_JP4ba]M_Db\Le�F�J�F�8;BC�9K�6 [ KNO	8;:NX�XHJ9RQM;8_D��NDE~?:NJ��%'�Y ��BE8_~���h��{e;FHX'�8WX�: [ J�YZD [ GL: �NJPO � ��DEX � G0DEXQ� ��G;��J9\_<ED [ GL: �=BERdJ�69B|n$s9MbeWG;O�DE~EO	B [ e�x [ DE�98_D?FHX�4ED��=>E8LKp8;BCX�:=4b8;KSR	M��BE8_~���h�8;BCX�:N4EJ�� [ JPXHD]\�B�4mG;�	K=GLBE\_s �?B�47^��C¦ :0G;�	K [ >V4?BC6PnLB�8;B � G$J98)(+*�hUWJP69:�4babM_D]\_^WG;O�D?FHXH��J9\LK �?B94?B�GLBCXH�	K�FHX�BE8;\LBCO	\;:N6PD�4?BE8_T *��,' �?B94?BW�C¦�x
<7XHJPO�T¤e [ DE�.-beI@�J�GLO�DE~EO	BIq
[ >CXHDEO�D�4b:�69BCGLF	BCX¤G0D [ sPO	8;s�G;��J9M��=J9\;8{a¨<%&]\�x�@HJ98_��@HJWcP:=XHJ��=8{a¥G;O	D¢\;B��= �K�G0DEXHJ98;RP:=>��=8;KZ6��=JPGL HD�4?BCXHJ��=JB,G0DE<bO	BEcdD�4?BCXHJ��=J�GLO�DI@�JP<bX�e�h �{B94?B��C¦ 8;BCn�KN69K [ 8_D?M;D�e_�9:NXHJ9cP87abRQM�XH�QK=\�B [ JPXHDb\�x?<7XHJPO	T�e_O	^bRQM��=K]4ba74EDI@FH^]FHXHT [ e�xL4]:N6�D]\;FHX�B�4EJ9R�zbh=Ch$¦�B��= �K
47a]M_D]\_^|G��N^]8_D?e�6�4 �=BEF�X�8_D?FHX�K
F	B [ DEX�8_T9M_DmG;O�D?FHXH�	J9\;K �?B�4?B]x [ JP69:<bXHJPO�T�GLBCXH�	K_F�8LBE\;8;>�G;��J98_D?F	:NXHJ��=8_D?FHXiG;O�DE~EOQB [ t [ JP69:]G �=BCXH� DEO [ B [ :]G0D [ D]RPK7XH6P4$hEnb^7XHJP<%&]\;e�x [ DE�98;D?FHX
[ D]\;:r}L<?BERdJ�GLO�DI@�JP<bX�e�8;B ';O�D�4]8;:0XH�	K=\�x_G;��J9M��NJ9\L8_D?FHXk<%&b\;ejBCX�\�ho�69M��NJ9\_J [ <�e_4EJ9\;J98{a [ 4 �=BEF�X�8_D?FHXHJ [ : [ G��=J [ J98{X�BERdJ�8_J98;K$RdX�:N�9>E\_D?FHX�K0FH^]FHXHT [ e|UlYkOQBE\¤\_D?F	BC�PJ98;K
[ :=8L: [ >��=8;KSR	M�4ba7G0D]cdJPX�8;K=R	M�cPBEF�tV4EJkF�O�D�4]8;>E8;KbF
G0D]\_DEnL87a [ :?FH^]FHXHT [ ^ExEB��NJkFHGLK= �J�4b^7XH4EDE��J98LK{G;�	J9M��NJ9\;8_TXHJ9FHXHD�4?BERPK;G��=BCXH��DEO [ ^�G;O�D�6P<ED?e; HJ98;K]B�J��]G$JPOQ: [ J987XHD�4?>E8;K]FiO	t_6987a [ :{G0D?FHX�e_Gb^�~��NDEnL>��S8;K=M_DAD?F�4EsPX��ND�4?>E8;K�h
/ 10 2 ��)�� �43
�?B�4?B¢�C¦ @HJ�*��5'|��4]:N6�G;�	K �ND?M;B *��VF��=D?e_�9K=RPKk<¬4bab4EDI@H:�GLO�DE~EO	B [ t¥4�@�BC6P^bRdJ8�?B94?B]x-<7XHJPO	T�6PDEn;O	BC69eI@�K�C¦ ~EO	BI}L<]e�x]69B�@H:S ��eI@�K�:=87XHJPO	BC<?RP:�F�e;�9:N4?BCXHJ��NJ [ 4EJ�4]:NO�X�e;>��=8LK [ G;O	D?FHXHDEO	e�xbG;��J9M_OQ>94?B�@�K��C¦ 6P4]e_<mBCG$D]\�h
�pDEXHDlBCG �=:N<?BEcP8;K-O�DE69M_O	BE8LK�G;��J9\LFHX�B94]eI@HJme;RdJ��=J98_D?e¢<ED��=JP<?RP:Z<ED?8;FHXHO	e_<bX�t'��M;:NJPO	BCO	RQM;:=:�XH�	K=\��,F��ND?e_�9K=RPKSR	M
<f4b^7XH4?>C�	J98;K-B [ BE8L:NGLe��=BERP:�FV�C¦ ~EO	BI}L<ED?e¥BW6P4be_<EJ [ h �A�	K=\_^�?B�4?Bf�C¦ @�FHD?e¥e��NDE�PJ987^`4fnLB��=K=cPRPKSR	M��BE8_~���hZGLBER	<?BC~EJ9FQ�7698#:;8=<�>@?BA=C�D%8�>E69F=C ��XH6P4$h �?B�4?Bª�C¦ RdDEO	JlR��SBEF�FHJ9FQ�Qx+G#HI?J>1K.L9MN>O69FPCQ>RL;SBD#TUK¨��XH6P4$h
�?B�4?B��C¦ e_X�:WVS:NXg^�RXVSBEF�FHJ9FQ�kBY698P:�8=<�>Z:;A;G.?B8PSP[j��XH�QK=\_^�GLO�D�4EJP<7XHDEO�D�4ED?eWB%V=~EJPn;O	e�B�\;B%V= 	K [ BCXHJ [ BCX�:=R�<ETXH�	K=\;^_�Qh���D [ GBVNJPX�8;K�:=8;F�X�B%V=BERP:/G0D?F\VNJ9\;8;Kp4EJPO�6PJ,@HBC<EDE��:�FHG0J9RP:r}L<?BERP:/O�DE69M_OQBE8;K �?B�4?BW�C¦]VN6PJ�69K=F�<?BCX�8;B
^ 
{z`_�x ';4EDb\_J [ \_D�G;O�DE~EO	B [ D�4?BE8;K
4¤G;O	D?FHXH��J9\;K �{B94?B?�C¦ F�J�69BCn7ab4?> ^ y`_�h

�Ey



�{B94?B��C¦ n7ab4?>|DE698;BEcdD�4?>E8;B�@�BC<ED�*��5'�cdXH4bO�XHT�~EJ98_JPO	BERdJEx
G;�	:=cdJ [ ��69BmXH�	:/G;�	J9\;R	M_DE69Ki~EJ98_JPOQBERdJ�FHJG0D�4?BC�9eI@�K �
��� :N~E~EO	BCGLMjY � ��� x��;DEO�XHO	BE8
� �+� '\( ��� � �	� x$Y
� � G$J98 ( *�x$Y ���

UWJP69:,FHG0D#VNJ9cP8_Tl4�V=BEFHX�8_D?FHX�:�~EOQBI}�R�<babRQM BCG�V=:=<?BEcP8;K=R	M'O	DE69M_O	BE8;K�cdXH4bO�XHTf~EJ98_JPO	BERdJ¢GLBCXH�	K�XHD_x��PJm@�FHD?e
69B%VNDE�PJ987^�8;B�XHJ9R	ML8_D#VNDE~?:=:�6P4?BE8;T,~EO	BC��F�RdT987^Eh

���� ��� ����������������
� �H� � �"!$#P£�%���BE8_~#V�h �"!��P£$�'&?��� ���;��@HJ�FHXHO�D [ D�4?>�\;BCXHD�4?>�FHXHOQe_<7X�e;O	B�G0D?FHX�B94EJ98L>�8;B�DEn]@HJP<7XHD�4ET�})VNDE6PDC}�:�x<bXHJPO	>�O�JPG;O�JP6PJ987X�eI@HJ�F�RdT987e�h �pe_XHD�FHXHO	D [ D�4ED?e¤FHXHO	e_<bX�e_O	eA@�J [ DE�98;T�O�^bRQMUVNJZ6PDEn;O	BC6PD�4?BCX-: [ D]\;:r}L<ED�4?BCXPh$ [ s98be«~EO	BC��e©F	RdT98{^ [ D?M;D?e©BEe_XHD [ BCX�:SR�<b^ª69B�@H:S �HD�4?BCXmXH6P4�h-n0J9M;B94]:NDEO�OQe_X�:=87^Ex�<7XHJPO�TWn7^�VN^¥G0DEG;O�4ETG0D?e_�9:NX ^�4Z@HBC6P^]RdJZo � U * ^ z � _�h�o�^9@ [ e_X�K{DEn_@�JP<bX�e�xIO�J9FHG�h [ M_D?M;B�DEn]@�JP<bX�t�xI6PJZ6PDEn;O	BC6PD�4?BERPKSM_D�G;O�D]RdJ9F�e@HJ [ DE�98_T,G;O	D�4ET9FHX�Db\_JPnLO	>E8;K [ G;�	KSF\V=e; �8;T�4EsPXH4EJ�6PJVFHXHO�D [ D�4ET�FHXHOQe_<7X�e;O�^Eh(�OQBC��F�RdT98{^�DEn$J9RP8;s�G0DEGL:=F	eI@�JEx�!�¡ [ >�nbabX�6PDEn;O	BC6PJ98;D_x]8L:N<ED#V=:;4] �BC<�@�:N�Ex)(P�I��XHD [ >�nbabX-6PDEn;OQBC6PJ98_D_h
*�O	R	M;:=XHJP<7X�e_OQB�~EO	BC��eWF�RdT987^¤XHDEX�:N�Ve [ DE�.-beI@HJ,8;BCG;�9h]69BCG0DI@�J98LK [ 8_D?M;B�GLO�DbRdJ9F	t¢��O�J9FHG�h_4�V=>C<EJ98 �|BE8_~#V�hX�M_O�J9BE\LFQ�QxZ<7XHJPO�T [ D?M;D?e FHD?e;cPBEF�8_slXHO	B�4EJPO�6PD�4?BCX�FHXHO�D [ D�4ED?e FHXHO	e;<7X�e_OQe©69B¥O�DE6.VS:=cP8{a [ :�RPKWV=:�hk¦�B%V= �K4�V=BEFHX�8_D?FHX�K�~EO	BC��e¬F�RdT987^m@HJ [ DE�98_D?F�X�4]K=RdJ98;>EFHDEnL8;T9M_Dj4b^be;�9:NX�K$@HJ9\;8_D?M_DWDEn]@�JP<bX�e§��8LBCG;�9h
GLO�D [ D]\_JdqV=BERP:$GL8_J9e [ BCX�:N<�BEe_XHD [ DEnL:WV=e|8;BE\_Jd}$87eI@HJ [ J�@�J9\;J98|DEn]@�JP<bXZGL8_J9e [ BCX�:N<?B]x_8;BV<7XHJPO�a¤nLe;\_D?emJ"*_:=FHXHD�4?BCXcdXg^b�	:pO�JP��JPO�J98;RdJ���B¤DEn;O	>ERdJ98;s�XHTP�V4bK=RdJV\_Jd}�8;:SR-@�J9\;8;D?M_D5DEn]@HJP<7X�e¥��4]M_Db\L8_T�8;BCG;��h;G;O�D�: [ G�VNJ [ J987X�BERP:XHJ9R	ML8;:N<b^ * � ¦Vx;4b:=6�G;�	KWVND?MLB *��Qh

BG

S S

TG TGB

Appearance GeometryGeometry

BG

TG

VP View

VirtualUniverse

Další objekty

Locale

Uzly BranchGroup

Uzly TransformGroup

ViewPlatform

Uzly Shape3D

Uzel Behavior

OBSAHOVÁ VÌTEV ZOBRAZOVACÍ VÌTEV

� nLO	>C6PJP<�zbh= �L���	K=<9V=BE\�@HJ9\;8_D]\;e;RQM_T�FHXHO�D [ D�4ET�FHXHOQe_<7X�e;O�^�~EO	BC��e�F�RdT987^
o G;�	KNGLBE\;s�O�DE69M;O	BE8;K �?B94?B¤�C¦ [ t_�PJ,FHD?eLcPBEF�8_s�J"*]:SFHXHD�4?BCX�8;sP<ED#V=:N<�~EOQBC��t�F�RdT987^Ex_<bXHJPO�T,FHJ�47<�V=>E\;B�@�KG0D [ D]RPK]G;O�4b<be,+;H;G#89T=A�\_D�XH6P4$hE4]:NO�X�e;>%V=8LK=M_D�F�4EsPX�B]x{DEn]@HJP<7X�e.-BD�/=SPLU8�T�0=M D`:;A1/BK%A;h (�O	BC�0F�RdT98{^�@HJZXH4EDCq
��J985:S8;FHX�BE8;RdJ [ : �{B94?BV�C¦'XH�	K=\�B [ >�FHXHO�D [ D�4ED?e�FHXHO	e;<7X�e_OQe�xC4b:N6�DEnLO9h{zbh=Ch��pJ98{XHD�~EO	BC�0FHJAXHJ9\_^�FH<�V=>E\;>

��2



6PJ��9¡��P�����9¡��C��!��	��
����E�,��BE8_~#V�h��������� £ &��P���C£ !d�L�iB�6,¡�� �d�I�]¡���#���
����C�,��BE8_~#V�h�!�¡C£��g�d£����d�H�C£ !d�L�Qh?o§O	> [ RP:6PDEn;O	BC6PD�4?BERPK$4EsPXH4EJ�@HJ [ DE�98;T�\_Jd}�8;D�4?BCX-8;sP<ED#V=:N<V47a]FHX�e_GL8LK=R	M�6PDEnLO	BC6PD�4?BERPK=RQM|69BC�	KN6PJ98;KLB�FHG0J9RP:r}L<ED�4?BCXGLBCO	B [ JPXHO�^f6PDEn;O	BC6PJ98LK�@�BC<EDf8;BCG;��h
G0DE69:=RP:kBj4�V=BEFHX�8_D?F�X�:-<?B [ JPO�^Eh � nLF�BEM_D�4?>�4EsPXHJP4¨\_Jd}$87eI@HJ�DEn�F�BEMRdJ.VNTmF�RdT98{^Ex/XH698�hp~EJPD [ JPXHO	:=:kB�e [ K=FHXHs98LK/DEn]@�JP<bX�t�xi49VSBEFHX�8_D?FHX�:-FH4EsPXHJ.V=87abRQM¬69\;O�DI@Ht�xp:=87XHJ98_69:NX�e¢6P4be_<]tBCX�\�h
��D?8LFHXHO	e_<bXg^|F\VND?e_�9KSRPK0<¤4b^7XH4EDE�	J98;K�~EO	BC��e�F�RdT987^|4 �{B94Es��C¦'@HFHD?e�8L>EF\VNJ9\;eI@�K=RPK �
� �A�	K=\;B��;H=C9A�@HJ�BCnLF�XHO	BC<7X�8LK [ GL��J9\_<EJ [ <?BC�9\_T9M_D�e_6.V=e�x{<7XHJPO�a�XH4EDE�	K$~EO	BC��F�RdT987^Eh/�iBCXHD�XH�	K=\;B [ >69B5G$DEXHD [ <7^|XH�	K=\;^�� /�H%L�|B +;A=8���h
� �A�	K=\;B�� /;H L�|@�JmG;��J9\_<EJ [ XH�	K=\�x
<bXHJPO�Tme [ DE�.-7eC@HK�4EsPXH4EJ98;KZFHXHO�D [ D�4ET�FHXHO	e_<bX�e_O�^l~EO	BC��e¬F	RdT98{^� � /;8 M G [!� /�H%L��#"%$ /�C9A1/;APC�1/;H%L��#"'& [U81/;APC�1/;H%L��#"�&�()D`SBG [#"') /;8%M K��9H1/%?�� /�H%L�L�Qh
� �A�	K=\;B +;A=8��|@HJ�G;��J9\_<EJ [ XH�	K=\�x/<bXHJPO�T�XH4EDE�	KJV=:=FHX ^¢4EJjFHXHO	D [ D�4ET�FHXHO	e_<bX�e_��J�~EO	BC��eªF�RdT987^Eh �iBIq<ED�4ET¤e_6.V=^We [ DE�.-beI@�K/FHG0J9RP:r}L<ED�4?BCX�XH4?BCO,DEn]@HJP<7X�e©�*& [�8���A=F,+L�Qx�6P4]e_<«�*&PH%L=MUC_�Qx0F�4EsPXHJ.V=8{a�69\_O�DI@
� +BD�-%[;S_�Qx_n0J9M;B�4b:=DEO�e_6PJ.V�� �;A [�8P:�D#H�/;�Qx [ V=Mbe`� .�H�-]��BCG$D]\�h

� �A�	K=\;B/��H=C9A09HI?1�UH%M�A M;Sm8;J98;K
4jG;O	B94ET [ F VND�4?B|F [ ^bF V=eWF�D?e;cP>EFHX�Ki~EO	BC��e`F�RdT98{^Ex�8_JPn0D2�n7^j698;BIq
[ J98;B%V=B�G0DEO	e; HJ98LK$F�XHO�D [ D�4ETVFHXHO	e_<bX�e_O�^Eh12�cdJ.VNJ [ XHTPXHD�XH�	K=\_^,@�J,e [ DE�98;:NXZ4bKSRdJ98;>EFHDEnL8_T�4b^]e_�9:NX�KDEn_@�JP<bX�t�h ��B«:=8;FHX�BE8LRdJ`G$DEXHD [ <bt XHTPXHD§BCnLFHXHO	BC<bX�8;K�XH�	KS\_^©FHJfGLO�DEXHD [ D?M_D?e ¡P"I�C�3��¡��I�,��DEn_q
@HJP<bXg^�&`[�8���A9F�+0xE<7XHJPO	a [ Xg^bXHD�e_O	cPeI@�K;~EJPD [ JPXHOQ:=:i����A9HI?)A#S /4_�Qx?4b69MUVNJ9\���5����A=81/�8%M G%A]�QxEXHJ"*bX�e;O	e
� );A=<PSPL�/;A]�Qx_49V=BEF�X�8_D?FHX�: [ BCXHJPO	:S>%V=e¢�76U8#S;A�/BD#89Tb��BCX�\�h

�pJPO [ :=8;D#VNDE~?:NJ �?B�47^ �C¦ 47^]e_�9KN4?>«8L>EF\VNJ9\;eI@�K=RPK=RQM 47abO	BC69t	�Ae_6PJ.VZ@�J98��7��: ��BE8_~#V�h�2;� �C�C�Qx�G0DE<be;\¬@HJ
G;�	:=G$DI@HJ98�� @�JAF�D?e;cP>EFHX�K �p~EO	BC��e5F�RdT987^Eh�<�6PJ.VC@HJ��3�E¡ � ��� 2N¡��C�C£!:���BE8_~#V�h�!�¡ � ��� 2=�\";��\_D�DEG;X�: [ B%V=:N6PD�4?BE8_T9M_D��DEO [ >CX�e�xCG0DE<beL\�nb^9VSB�8;B�G;�	KSF\V=e; �8;D?e�4EsPXHJP4VF�XHO�D [ D�4ETAF�XHO	e_<bX�e_O�^ ';F�G$s9 	8_s�4ED#V=>E8LB [ JPXHDb\;B G#HI?1� D#T=A;h
��D [ G�:WV=BERdJ-@�J�8_JP47OQBCX�8{a|G;O�D]RdJ9FAF\V=D?e_�9K=RPK$<�e_O�^]R	MUVNJ98LK�6PDEnLO	BC6PD�4?>E8;KpF\VNDE�9:NX abRQM�~EO	BC��t�F�RdT987^Eh� \;B%V= �K [ e5e;O�^bRQMUVNJ98;K;6PDEn;O	BC6PD�4?>E8LK$F�J�4b^be;�9KN4?>,XH6P4$h�!�� �0����� 2;��� %�G;�	KN698;BC<]tW��BE8;~#V�h !�� �0����� 2;� � %�n�:NX�FQ�Qx
<bXHJPO�T�e_OQcPeI@HK�xI@HBC<ETVDEG0JPO	BERdJ�@HJ [ DE�98_TVF�\LBE8{a [ e_6.V=J [ G;O�D�4?>E\_sPX�G0DEXHTEx$RdD¤FHJVFHX�BE8_J��9:=47a [ hL� [ BIq8;:NG�eUV=BERP:$FAXHs [ :NXHD�GL�	KN698;BC<b^¤F\V=D?e_�9K [ JPXHD]\_^f��-9APS=098��U8�>)DPT;D`S45B7K%A#S10=8���8�> D#T;D S�4;�Qh

/@?BA CEDGFIHKJMLON�PQD,1KRTSVUXW�DVYZP\[

�^]I_a`7abc_bcedPXf_,gB`EsPX\Vhdji!k�`gHX�e!b�i!k�gmlenji7^�n7^�Vpo#q�`�_#Vhdji!o,�����d�H�C� !P��� !d� � �f¡C£��g�  ��C�srr¡@�$%3�9��tH¡��I�1!�� ������¡#"?�Ex
bc_�b�gmo�i!u9`wv�u�gmxmy 
1z �z �	o�xB_|{}d�xB_=~!o�i!o���kpqjkG{/yp{}_%�ByN��~_�Ikp`�d�bc_�b�gmo�i��=lI��`��=�1_=~�~!o%V= mk�`��=�1_=~!i1n
`�Vpo�gBxmi1_,gBxmycb�]m_K`��bc_ved�x#`�dji1��_�`i!k�lI��gmlenji�z!�%_,i�xBd��#o�] Vp_K��yhd�]Io�]Il��!yplm��_,�'{�d�xB_~!�X�Bd�{}_E�ji1n�]m_�q9 IkN�Iyhx
_�`�bQ_=ved�x�q�]Il�o�~�Vh_3`�l��E_=~1]Io�q9two�_9b�o�]Io%Vhd.Vpi�k�gB`Es�xBd.Vpi1n�qj~!]m_���d�zk��`,o%Vpyhxm�|`��=g\Vhdj~!i!nj�1_f�md9 Bdji�k Vhq�d
gmi!o�~�i1_� B�,u%Vh_�`,o�x�bc_,{}_=l�k;���!i1�,led�_�]Iu����Vp�!{�oX~!o�i��=lI��b�o�]Io�{�d�xB]	t/{}d�xB_=~1��z � _�q9 mkN�Idji!k!�!yhd�]�o�]IlI�!y�lm��n
��_,i�xBd��#o�] Vp_X`��qjoC�I_3`,o�l�k\{}d�xB_=~1�/yp{�b�Vhdj{}dji�xB_3`,o�i!uX`/gB�=gBxBnj{�������]�o�~��mgB_,��bc_�b�gmu�i!o�`�gBd��,l�y�zz yz


�������� ������� 	�� �!�� ��1 ��^� � ��¡ �£¢ ��¡,¤�� ���¥¤*¦ � �=§
$Q`�_#Vhdji�u�`�qjoC�m_3`,o�l�ka{�d�xB_~!o¨b!]�o�l�����d�g���_,i!gBxmo�i�xmi!k�o�b!]m_)*=y�{�o�l�k�]Io�~!yh_�qjyhxmi�k����!i1�,led'i!o�b�Vh_? B�,u�l��\z
$¨xBn�xB_�`�_#Vh����b�Vh�=i1_,�'i!u�g Vhdj~!���mkpl�k�b;�mdj~1bc_���Vpo�~1�Ex1o}xBdj~1��y\`�Vpo�gBxmi1_,gBxmy\o�bBVpyh�,o�led2�

� `=gBxm�1b�i!k\gmlenji!o��BdV]m_�qj~_s.Vpdji!o}i!o}b�Vp_? B������_,i1djv�i1nV`�d.V�yh��_,gBxmy
� `] Bdjl��!i��¨b�Vh_? m���K�mgB_,� *	o�{��cd�]mxB_�`gB��nEx\xBqji�z\�,oC�j~!u�b�Vh_? B�,o�{�u�i!o�gB`�nj{MbQ_�`�]�lI�����_,i!gBxmo�i�xmi!k

�!_~!i!_�xm��]Io�~!yh_�qjyhx¥�

�Ew



� _���_#V�i!kQb!]m_,gBxH�mdj~�k�gBd�i1d '!v�o�gmxmi!k ��i1djo���gm_�]m�����BdExi!d�_~1]�uC�jk�o�i!yQi1d�`�gIkWVpu�gm`Es�x\Vh_�� ��dj~!i�uXgBdG_K`,oIq
�=�!�!{m�

/@?�� �KD���L���P S	��Pc[}W�
����� J SVU	��Pc[}W�
�������}J�P

�^]I_E~�]Io�{ � ��]Io�~}i!o�v�kpxmu�`gmxm�1b�i!k1gmlenji��oV�!�9Vpu�~�u�`�=gBxm�1b�i!k1gIlenji��}`�d��7_�]I{/u�xm����� ��� ^ u � _*z?o gB_,�]q
v�o�gmi1_,gmxmy=�Bd�xBdji�xB_¤�7_�]I{/u�xa`�d.Vp{�y\]I_�q9 mkN�mdji'i1d �Bdji'`�_���Vpo�gmxmy\ypi�xBd�]�i1d�xm��o}d"*1ypgBxm���mkc`=�1_~�i1n�{}_~!d.Vpo�v�i!k
b!]m_E~�]�o�{��ExQ��xBd�]In��!{�_E�.-����mk\`�gmxm�1b�~1_�xB_,�1_�xB_m�7_�]I{/u�xm�\z�oG�=�1_~!_,��� _�]I{�u�xm��o � � *��BdExL��dK~!o�i1_,�
gmlenji����d�{}_E�ji!n�b�]m_,�UVpkN��d�xZo@�UVpoj`=i_s�b!]m_=lI�!u�q�d�x�bc_,{}_=l�kgmi!o�~!i1_@~1_,gBxm�!b�i��=lI�Kb�]m_,�UVpkN��djvPt�z���d�qjy1~!o%V= mk
`��1_=~1��� _�]I{�u�xm�lo � � * b�o�xH�IkZgmi!o�~�i!u�v�ypxBd.Vpi1_,gBx��Bdj�1_�xBd"*=xB_3`�n¤�7_�]�{��%o�bc_=~1bc_�]Io�q�d}gBxB]Io�i�� *��,'
�,o3`,o¤�C¦�z

� �	¡ �������s��� �Qrr¡��9�3�Ix�i!oK�xBd�]mn#�Bd�]m_�qj~_s.Vhdji!oK`=gBxm�1b�i!kcgmlenji!o]x!��9V�oKq�`�_#Vhdji!o}xB]m_���'!�1d.V�i!kh��_3`,u=z �	]m_���']q
�1d.Vpi�kh��_3`�n�b�Vh_? B��'gBd�`'bQ_=v�khxmo�ve_�`�n�~�]IoI}�led�bQ_,�;�jkh`,o��Bk	v�o�gBxB__x\i1d��c_2G��xB]m_���'!�1d.Vpi�kh�bt�_=~1b�o�~�o��Bkfb!]m_Cq
��Vhnj{X�Kg£�1]Ive_�`,u�i!kp{ ��_,i�`�d"*1i1_,gBxmy�x~1_l��!u�qjk!��q �Bdj~!i1_=~!�; Bdji!k1o%V=~�_�]Iyhxm{Vt�oV~!o%V= Ikp{ `��=�1_=~!u�{'z �,dj~!i1_,�
q�xmo���_3`�=lI��`��=�1_=~���d�xB__x?��dJ(@_,�1]Io��!~1_�`,oVypi�xBd�]mbc_#Vpo�ledZ�Bd�`�b;�Ikpb�o�~_s�xB]m_���'��1d.Vpi!kh��_�`�nj�1_�xB`,o�]I�}bBVh_? B��
i1d�qju3`ypg VpuXi�oa�Bd �mk�_�]Iypdji�xmo�l�y�x1i!oX]m_�qj~!k V�_=~�b�Vh_? B���vex �b� '!�1d.V�i!kh��_3`�n�z_¦@o%V= mkQ`��!_~1_,�V�BdGbc_,{�s�]�i_s��Bdj~]q
i1_=~!�!l�����q�b�t!gB_��']m_�qj~_s.Vpdji!kcb�Vh_? B��/bL�Iy\yp{}b�Vpdj{}dji�xmo�l�y\o�~�o�b!xmyh`=i!kp�1_K~_s.Vhdji!kcbBVh_l��\z
�Z_=~1]m_���i���bc_�b�ypg/� _�]I{�u�xm��`gBxm�!b�i!kpl���~�o�xc��da�!`�dj~1dji}`�b;�IkWVh_�q�d!"�x,bc_�b�ypg��mo�q����,o�o � � *}��da{�_E�ji1n

i!o%Vhn�q�x�` ^ z � _*z

/@?�� �VR	��P���L  !"�\J#�

o� BdEx�le_G�BdVbc_�b�gmu�i1_K`�xBn�xB_/gBd��,l�y�x!���Vh_}i!o�b!]m_E~�]Io�{�_3`,u�i1_�o���d���~!ypgBbc_�qjypl�yci!oKbL�IyWVh_E��dji1nj{ �Z¦Vx1`=yhq
b;�Ik Vh_,�!oV¦Xz


�� � ��� $Z¡ � � ¦Z¡ � ��� �$� ��¡ �&% �

�Go�_���]jzizz u/�Bd�q�_���]Io�q�dji!o�gBxB]I�1�xm�1]Io�gB�=gBxBnj{X��� ��]Io�~\z/����y�i!u3`�]����9����Vpo�_~�~_s.Vhdji!o%q�_��!]Io�q�_3`,o�l�k
v�u�gBx�� xH�Ik�~!o(' /�AP:BD%A,(1098%M�:;8UK?�#o�`��bc_=ved�xmi!k	v�u�gmx�� xH��kp~!o'&%S;H;GI[�8UK`S�D9G*)%8UG%H�> D?��_=~¨`9Vpo�gmxmi!k	o�bBVpyh�,o�led
� xH�Ikp~�o�6101/�8=C_�£ga]m_#Vhd�xB_3`�={ {}dji��x�~!y�o%Vh_E~���o�xm~\z

MCrad

Patch

AboutDialog

Halton Sampling

StochasticJacobi

RenderPropertiesDialog

PreviewCanvas

VertexSetItem Util

vstupní scéna

paralelní zdroje výstupní scéna

LightingAnalysisDialog

� �!]Iu�q�d���zz u�� � xB]I�!��xm�1]�o}gB�gmxBnj{X��� ��]Io�~

�,+



�!��i1�,v�i1_,gBx�gm�gBxBnj{���qjo��my= �m���Bk\i!u�g Vhdj~!���mkpl�kp{�y�xH�Ikp~1� �

� �A�Ikp~!oK5,>UH%L�S�+)D%8�TPH�-}g\Vh_,�;�jkc��~!dd}�i!ypl�yc~!ypo%Vp_E~,��x=��xBd�]m��q�_��!]�o�qj����dXypi_� _�]I{�o�led�_}b!]m_E~�]�o�{X�\z
� �A�Ikp~!o��U89T#S;H M g\Vh_,�_�jk���d¤~�dji1d�]m_3`,u�i�k£�`,o�qjypi!u��1_=~!i��l���v�kpgmd.V�q �Go%VhxB_,i1_3`��gBd��`�dji!led�zp� `��7q

bc_=vexm��b!]I`��]t'gBd��`�dji!led�gmdVbc_,�_�jkh`,u�{}d�xB_=~!o MUA=<PS$x1�xBd�]Iu�]mdjo%V�yhqj���Bd�`�d.Vp{�y\]m�=lI��Vh�'o%VN~�_�]Iyhxm{��!g
bc_�b�gIo�i���` ^ u-
#_*z

� �A�Ikp~!oX6!0�/;8PC@��dV�UV�oj`=i!kQxH�Ikp~1_,�'led.Vhnj�!_�gB�gmxBnj{X�\z���o���_@�Bdj~!ypi!u�_���gmo�����BdV{}d�xB_=~!�	?B8UDIM0x=�xBd�]Iu
y�i!ypl�ypo%Vpypqj����d�o gBbc_,�; Bxmk�gB�gmxBnj{ ���#]Io�~\z1���Ikp~�o%~!u%Vhd�_���gIo������Bd'{}d�xB_=~!� M=LP?1>UA1/1$��1&P8`?=�BT=AUKbx
�xBd�]Iu}`]Io�l�k\_=~!�!o�~�bQ_=vexm��`q�_�]m�bt�z

� �A�Ikp~!o�'�8PS�GI[�]md�b!]md�q�dji�xm���Bd�xB]m_���'��1d.Vpi!kh��_�`�_,��bBVh_? B�=��xf�xBd�]Iu/��d�~!u�i!o¨gB`�{/y£xH�mdj{/y�`]Il��1_#Vh��z
�Go qju���Vpo�~_s'xHsjl���xB_ `�]�lI�1_#V=t��mgB_,��`��bc_=vexBdji�� i!u�g Vhdj~!���mkpl�k '!~!o��Bd2�^i1_�]I{�u%Vpo¨b�Vp_? B���Ex�xHsP�jyS BxHsEx
`�d.V�yh��_,gBxGbQ_�`�]�lI��%o/gm_,�_�Io�~!i���gB�=gBxBnj{ i�o}b�Vh_? mled�z � �,oC�j~!nXb�Vp_? mled#�mgB_,��~�u%Vhd��!~1]	��_3`,u�i��%i!uIq
g Vhdj~!���mkpl�k,b�o�]Io�{}d�xB]m� ��~!yN� '1qji!k,_=~1]Io�qjyp`�_,gBx > x�q�]Il�o�~UVh_�`,u@_~1]�o�qjyh`�_,gBx >�� x�led.Vp��_3`,u@dji1d�]�~,ypd�bBVh_? B��
�5x�led.Vh��_�`,u/dji1d�]	~,yhd�~1_�b�o�~�Vpu}i!o}b�Vp_? B�� ���Ex!b�]Ioj`�'oYVhd�`��bQ_�xB_,{�d���bL�Iy\o�~!o�b!xmyh`=i!kp{ ~;s.Vhdji!k z
oOxH�Ikp~_s '�8PS�GI[ �mgB_,��i!oj`=kpl¨yp{}b�Vhdj{�dji�xB_�`,u�i��E{�d�xB_~1�Eb!]m_���o�]m�ledji�xB]IyplI��_,��b�o�]Io�{}d�xB]�yhqjo�l�y
��>�81/�4BG%A%M;S /BD=G{�£o}bc_�]m_3`=i!uj`,u�i�k\b�Vh_? Bd��`�ZG#HI?1�U81/;A ';8#SBGI[UA�KE��z

� �A�Ikp~!o ' /;A#:BD%A,(!0=8%M�:;8�K�b;�mdj~�gBxmoj`=���Bd #mxH�Ikp]m_�qj{�s�]Ii1n���]Idjg\Vpypl�k�b�Vpu�xmi1_�%7x=~1_��xBd�]mnj�1_��Bd�q�_��!]�o�q�_Cq
`,u�i�o�`gBxm�!b�i!kfo�bc_�~1_���_,i!vedji!kZ`��bc_=vexm�¨xBnP�}`��bc_vexBdji!u�gmlenji�o=z �A�Ikp~!o/qjo��By= �m����d}ypi�ypl�ypo%Vpyhqjo�l�y
~�]�oC� ��gIlenji��Kb!]m_@bc_,�_�jyhxmk=bL�Iy`��bc_vexm��x�i!o�gmxmoj`�dji!k�bQ_�xH�Id���i��=lI�/l�o�b�o���yWVpypx ��bL�Ikhqji!o��]tKo�xm~\z?¦@u%Vhd
��{}_E�.-�����dV]Qt1qji1n�]mdP�jyp{X��q�_��!]Io�q�dji!kf`��=g\Vhdj~1�=� ��ypi�xBd�]mbc_#Vpo�ledEx!q�_���]Io�q�dji!k\`���o�]m`,u�l��%~UVpd�qjo�xmkrq
��dji�k�x1q�_��!]Io�q�dji!k	gmkhxHs�z

� �A�Ikp~!o��UA MUC�A�/*' /;H��UA1/=SBD#AUK�+BD#8�TPH�-�g\Vh_,�_�jk���q�_��!]�o�q�dji!k£~!y�o%Vh_E~,��x��=~1d@�Bd�{}_E�ji!n/qj{�sji!ypx�i!oIq
gmxmoj`�dji1nXb�o�]Io�{}d�xB]m��`��bc_=vexm�'o}q�_��!]Io�q�dji�k�x!`=yhq�_��!]jz��Gz uz

� �A�Ikp~!o +BD�-#[�SBDIM1-5%M�8�T�4)KPD�K�+BD#89T=H�-�g\Vp_,�_�jk���q�_��!]Io�q�dji!k^~�ypo%Vh_E~,��g�� �qjyh�,u%Vpi!kp{/yZy�i_�7_�]�{�o�ledj{�y
_�b!]I_��$sj��Vhnj{ `�bQ_=vexm�\z0¦@ypo%Vh_E~'~!u%VhdK�!{}_E�.-���Bd�qjo�~�o�x@�!_~!i!_�xm�¨�!_�]Ii!kZ{}d�q�d}ypi�xBd�]I`,o%Vp�¨q�_��_q
]�o�q�_3`,o�i��l��¨�!_~!i!_�x�`��bc_vexBdji��l���]Io�~�yh_�qjyhxPx=`ypq�_��!]jzQ�Gz �z

� �A�Ikp~!o�&=8I?1�BT�DIM1-abQ_,gm���xm���Bd^{}d�xB_~!�Gb�]m_a]m_�`i1_,{5s�]Ii1n£o���_,gIypi1_3`�n�`�q�_�]I��_3`,u�i!k�b�Vh_? B���z � _3`=i1_Cq
{5s�]Ii1na`q�_�]m��_3`,u�i�k�bBVh_? B��X]mdjo%V�yhqj���Bd�� �!i!�,ledNL9M)D��9H1/%?}bc_,{}_=l�k1��o�]m�=ledji�xB]�yplm��nGb�o�]Io�{}d�xB]�yhqjo�led�z
(@dji1d�]m_3`,u�i�kf`q�_�]m�]t�g���_,gmypi1_�`��={ ]m_�q.Vp_E��dji!kp{ `qj�UVhdj~!dj{ �'i1_�]Iu%Vhd�b�Vh_? B���]Idjo%Vpyhqj���Bd�{}d�xB_=~!o
G#H�K�)P[UAPS;8!zkoGgmxm�1b�i!kp{/y�b�o�]�o�{}d�xB]m�w{�d�xB_~1���mgB_,��_,gB��Vh_��,u%Vpi!kp�!_ gB_,�;�Io�~!i1nj�1_�gB�=gBxBnj{�� i!o
bBVh_? mledW� _,gmo�q�_=~1bc_3`=kp~!u'i1_�]�{�u%Vhd}b�Vh_? m���;�@o%~!`�_��Bypled/`�q�_�]m��_�`,o�l�kplI��b�o�]Io�{}d�xB]	t\z
o��=gBxm�1bcdj{
{�d�xB_~1�X�Bd�`�q�_�]Id�� ��`�d���xB_�]G�!~!uj`,o��mkpl�k�gI{�s�]ab�o�b!]�gB���z

� �A�Ikp~!o}&%S;HUG [�8UK`SBD=G*)%8UG#H�> D�qjo��my= �m���Bd@`9V�o�gBxmi!k�`��bc_ved�x#_,gB`Es�x\Vhdji�kc`gBxm�!b�i!kQgmlenji���z �Go�qjo�v�u�xB��
`�bQ_=vexm���Bd�`��xB`�_E�mdji1_�i1_3`�n�`9Vpu��=i1_j��o�i_~#V*z!xm�1]mdjo�~��Qx���xBd�]mn�bQ_�xBn�b�]m_3`,u�~!k�`��bc_ved�x�z

� �A�Ikp~!o 0;S�DPTKbc_,gB���xm����dV{}d�xB_=~1��b!]m_}b;�Id�`�_~1��{}d�qjy\��o�]md�`i��={�y\{}_=~1d.Vh��z
� �A�Ikp~!o -;A�/9S;AP<1&PAPS��IS;AI?}]md�b!]md�q�dji�xm���Bd�b!]m`�d��}`�gmd�xH�Ikp~_sji1n�{�i1_E�jypi_s�`�]Il��1_#V=t�x���xBd�]IuXgBd�`�=�_�jkh`,u

bL�IyZ`��bc_vexm��b!]Qt!{�s�]Ii��l����1_~�i1_�x@dji1d�]�~,yhd}`�d�gBbc_#Vhdjv�i��=lI� `]IlI�!_#VhdjlI� bBVh_? Bd��Qz0�£]m_�~!o�i��%`]Hq
l��1_#V\gBd@�!gml��1_3`,u3`,o��Bk�Bdj�1_}gB_,�_��o�~!i!ypledEx�`�d.Vpyh��_,gBxmyQbc_3`]IlI�bt�`b mdjlI�'ypi!l�y�~!���mkpl�kplI��b�Vh_? Bd��W� ��_#Vpd��,led
��H,(=5 /�A98�KE��o}b!]Qt!{�s�]Ii!u��1_=~!i1_�xmo��Bdj�1_�dji1d�]	~,yhd�z


 �



Shape3D

UserData

Geometry

Patch0

V1 V2V0

L R

leafs

Shape3D

shapes

� �!]Iu�q�d���zz �����Gyhd�]Io�]Il��!yhd�b�Vh_? md��/`��xB`,uC�mdji�u��0sj�1dj{ `��bc_=vexm�


�� � ��� ��§ � �,§��1§��	¡ � �=§ � ��� � �
o@gBxm�1b�i!k\gIlenji!o@�BdXi!o�vexBdji�o�q�o � � * gB_,�1�c_�]I��x��Bdj�1_E�XgmxB]I�1�xm�1]Io��Bd�bc_�b�gmu�i!oK`�b;��kWVh_�q�d "GzLo�d9 B��d�]�u
i!o�vexBdji!u@~!o�xmo^�mgB_,��bc_�xBn#�UVh_E��dji!oG~1_@~!o�xB_3`�n�gBxB]��1��xm�!]m��~�]IoC���Xgmlenji���z2"ksj�1dj{ `��bc_vexm���!yhd�]Io�]�lI�!yplI��_,�
`��qjoC�m_�`,o�l�k£{}d�xB_=~1_,��gmdK~�kh���¨yp{}b�Vpdj{}dji�xB_�`,o�i1nj{�� o�~!o�b!xmyh`=i!kp{���~_s.Vhdji!kZ� `ypq�i!kN��d���`�b�o�{�s�xmy�`��7q
xB`,uC�Ik\~!o%VS mk�~!o�xB_�`,u�gBxB]I�!��xm�1]�o]xgBxB]I_,{}_3`,u}�!ypd�]Io�]IlI��yhd�d.Vhdj{�dji�x�t�x=`=yhqG_��!]jz;zz �z�$Q_��!]Io�qjyhxBd.V�i1n�_��1��d��x �
�mgB_,��xB`�_E�mdji��/ypi�gBxmo�i!ledj{�y1xH��kp~1�/&`[�8��UA9F�+cz ����xB_�ypi!gBxmo�i!led��BgB_,��gB_,�!v�u�gBxmkQo��xmyh`i�kp�1_�~�]IoC���/gmlenji���o#�Bd
{}_E�ji1n��Bd@xBdj~1�/q�_���]Io�q�_3`,o�x�z � �=�Bd���x¥��& [�8���A=F,+/�!gml��1_3`,u3`,o��Bk	ypi_� _�]I{�o�l�y�bc_,�1q�d@_�gB`�n�~�d�_,{}d�xB]Iypycbc_Cq
{}_=l�k�bc_#Vhd�gBd#gB_,�_�Io�~!i�ypledj{�y,`]Il��1_#V=t�x�le_E��i1dji!k�~!_,gBxmo�v����mkpl�kb!]m_�`�bQ_=ved�xZ`��qjoC�m_3`,o�l�k�{}d�xB_~!_,�\z���o���_
�_�jyh`,o�xBd.V�gB�,u�~!o�xmo�� 0 K%A�/�+U8#S;8b�\�mgB_,�'b!]I_�xB_���_��1��d��x�t!{ & [�8���A=F,+/b;��yhbc_���dji��/_��=�Bd��x � ';8#SBGI[0x=�xBd�]mn
~!u%Vhd}xB`�_E��k£gBxB]m_,{�_3`�_,� gBxB]I�1�xm�1]I�\z��VoC�j~�u�ypi!gBxmo�i�led}xH�Ikp~1� ';8#SBG [�x\i1d��c_#VpyZ�,oC�j~!u�bBVh_? B�,o]x�_���gIo������Bd
�1�,o�qjo�xBd.Vhd�i!o}gB`�nj�1_/b!]Ioj`�nj�!_/o	Vhd�`�nj�1_/bQ_�xB_,{��,oj� ����VpoIq Vpy\~!_�x �=v�i!u�b�Vp_? B�,oK]m_�qj~_s.Vhdji�o{��z
$ ~Lt1`�_~��wq�`�] Bdji!k�]m�=lI��Vh_,gBxmy@`��bc_=vexm� gBd�~!u%Vhd���~1]��j���Bd���_#Vpd��,led Vpypgmx�t � TPA98��BK?��`�d9gBxB]m_,{}_�`�n

gBxB]I�!��xm�_�Id�z-oM��_#Vpd��,l�y K.[�8���A�K/�mgB_,���!~1]	��_3`,u�i��E_=~1�,o�q��wi!o9`] BdjlI�!i��wo��xmyh`=i!k�_��=��d��x � & [U8���A=F,+$x
o�����%i!yp{ ��9V	b;�Ikpgmxm�1b�]m�=lI�UVpd �H mkZ� �mypi!o��'�������Vh_�i��!xmi1_/`b�j~1��b;��y�bc_E�jo�~!oj`�=� i!o/~1_�x¥�v�i��%_��1��d��x
xB]Io3`�d�]mq�_3`,o�x�led.Vh�|~�]IoC��gmlenji��_��z


�� � ��� �K¢ ��¡ � � ��	���¢��¡ �
oG��bc_=ved�x�b!]m_���kp��u�bc_~�VhdX~_��kh`�dKbQ_�b�gmo�i1nj�1_�o%VN~�_�]Iyhxm{�� 
1z z'g�i1_�`Es}qjoj`�dj~1dji��={�y�]m_�q9 mk=�mdji!kp{�y�x��xBd�]mn
�mgB_,� bc_�b�gmu�i���`¨_=~!gBxmoj`,l�yZzz yz
�Z_%bL�IkplI�!_~!�¨bc_E�jo�~!o3`��=��i!o'gmb��; BxHsji!k�`�bQ_=vexm�©� bc_,{}_=l�k�bc_#Vh_E�����
`|]m_#Vpd�xB_3`�nj{ {}dji��o�b�Vpyh�,o�led���`��xB`�_E�IkG_��=�Bd���x�xH�Ik�~1� 6!0�/;8PC�i1_�`�n�`9Vpu��=i1_ ��o�i_~#V z�xm�1]mdjo�~��Qx��xBd�]mn
]mdjo%Vpypqj����d�xH�Ikp~�o¨&#S�HUG [�8�KISBD=G*)#8;G#H�> D�o¨qjo�v�i1d'`�bQ_=ved�xKbc_,{}_l�k�`]I�!u�i!k�]m_3`=i1_,{�s�]�i_s�]m_�q.Vh_E��dji��l��
b�o�b!]�gB�bt�z����!i1�,l�yh_,i!o%V�yhxmoK]m_3`=i1_,{�s�]�i_sV]m_�q.Vh_E��dji��=lI��b�o�b!]IgB�]tX�Bd�qjo��By= mxHsji!o}bc_,{}_=l�k�{}d�xB_=~ �,o3`��_�C¦�z
�^]I_��1]m�=lI��Vhdji!k\`�b md�xH�m_3`,u�i!kZb!]Qt!gBdjv�kh�=��gBd�gmlenji1_,����dX`��=�_�jyhxmo/xBdjlI�!i!yp�,o/_,�1]�o�i!ypv����mkpl�kpl���xHs.Vhdjg���o�i_~#V z
�c_,�!i!~!y�i_~��c_)*djgQ��zi�^]m_�~�o�i���b�o�b!]�gBd��¨gmd�xBdj~1� i1d �Bb!]m`�d�`�b md�xH�I���BdEx��djgBx\V�y�b!]m_�xmkpi�u'�1]Io�i!ypv�i�k	xHs.VpdjgB_
i_s �mo���nj�1_�_��=�Bd���xm��gmlenji���z��	_��=�!~¨b�o�b!]�gBd����1]Io�i!y�v�i!k\xHs.VhdjgB_'i1d�b�]m_�xmkpi!u]xQi1d�b!]m_�`,u�~!k�gBda�myN��~!o%V= mk�x�`��7q
bc_ved�xmi;s�{�i1_,�1dj{ i!u�]m_=v�i_s �� mk�x�xBdjgBx�i!o�b!]	t�gBdjv�kh�KgBd�gB�=�1xBdjv�i1_,��~�d�_,{}d�xB]Iypk�xHs.Vhdjgmo=z]�^]m_�xmi1ddq V�y1b�o�b!]Igmd��
�1]Io�i�ypv�i!kQxHs.VhdjgB__x!xBdji�xB_/xBdjgmx���dXgmo�{}_�qP�md �m{�s�i�1xmi1n�b!]I_3`�njgBx�z
�Z_�~!_���_,i!vedji!k\`��bc_=vexm���BdV`��=g\Vhdj~�i!u}gmlenji!o}q�_���]Io�q�dji!o�bc_,{}_=l�k\��_,i!gmxmo�i�xmi!k	o�b!]m_)*=yp{/o�ledX�1_=~!i1_�x

dji1d�]�~,ypd�i!o�b�Vh_? m�,u�lI�\z�<��jyp`,o�xBd.V�gB�gmxBnj{X��{�u¨{}_E�ji1_,gBxKq�`�_#Vpypxa�mypi���~1]I�!��q�_��!]Io�q�dji!k�xZ`=yhq��,o�b�yhxB_#Vp�
zz 2�z


;



/@? /  N�PQD	�}J ���£FmN 
��

'�{}b�Vhdj{}dji�xB_3`,o�i�u�{�d�xB_~!o�o�~!o�b�xmyh`i�kp�1_�~;s.Vhdji!k	`��=lI�!u�qjk�qKb;�Idj~1bc_��9Vpo�~���x;��dK`�d9 B��d�]mn}b�Vp_? B����gIlenji��
�mgB_,��xB]m_���'��1d.Vpi!kh��_�`�nj�1_�xB`,o�]I�\z�$co '!ved.Vhdj{ ~1_,gmoC��dji�kQle_}{}_E�ji�u�i!d ��`�b 	 mk��!_~!i!_�x ��o�gmbQdjlex�]Io�xmyh_�� `=yhq
_=~!gBxmoj`�djl��z uz u?��gBdab!]I_3`,u�~!k�~_s.Vhdji!k1xB]I_���'!�!d.Vpi!kh��_�`�nab�Vh_? B���]m_�q�b�tUVhdji!kp{w�Bd �mk!i1d �m~1d.V= mk!�!]Io�i��Ex�`yhq�_��!]jz
zz�
1z2�	o��xB_@`�qji�yh�i!_,��~1`Es#{}dji; mk�xB]m_���'!�1d.Vpi!kp��_3`�n�b�Vh_? B��Ex3�xBd�]mnf�BgB_,�X`��!ypd�]Io�]IlI��ypy,�!{�k�gBxHsji���_ '1]m_�`�d.-
i!kN��dVi!dP��b�Vh_? B�,o}b�t1`�_=~!i!k*zb¦�s.Vhdji!kcbBVh_? Bd���qjo��By= �m����d�`�b!]m_E~�]�o�{X��{�d�xB_~!o K.L>;C�D :�z

V1 V2

V3

L R

u

v

� �!]Iu�q�d���zz�
���¦�s.Vhdji�kcb�Vh_? B��
$cu�gIo�~!i!k=`�Vpyh`Xi�o�bc_ved�x£o�lI�!o�]Io��xBd�]#~_s.Vhdji!k1{�u,� �!i!�,led�¡C���I���=r���� � `}b!]m_E~�]�o�{X��{�d�xB_~!o H�/;8;GPT=Ab�

o@b�o�]Io�{�d�xB]m��{/o *=yp{/u%Vpi!k�b;�Ikhb���gBxmi1n#�1_~�i1_�x �X��_,i]}L~,�1]Io�v�i�kp�1_�� o��xB_�]I��{�d�qjy=b�Vh_? B�,o�{�y �
��o��!]Io�i!ypled
{�ypi�yp{�u%Vpi!kZ`�d.Vpyp��_,gBxmy£bBVh_? B��	% ��x	` b!]m_E~�]Io�{��9]mdjo%Vpyhq�_�`,o�i1n�b�]m_,{�sji!i��{/y�. �*'1&�o�5 �*'1&!z �!��i1�,led
_�]Iu��=�UVp�!{ ��d�qjo%Vp_E��dji!o�i�o'`��bc_vexm��_~!��o�~!� ��_,i]}L~,�!]Io�v�i!kp�1_���o��xB_�]I��~1`�_,��b�Vh_? Bd��$x�`=yhq�_=~!gBxmo3`�djl

1z=�z7�Z_��=�!~G�Bda~!o�i��X_=~!�!o�~}`Es�x� Ik!i1dP�aqjo�~!o�i�uV�1_=~!i1_�xmo �
��x,b;��ypgBxm�1b�����d�gBda�K~_s.Vhdji!k=b�Vp_? Bd���z?� ~_s.Vhdji!k
b�Vh_? m���'gB�=�1xBdjv�i_s�~1_l��!u�qjk	bQ_,�!q�dV`'b;�Ikhb�o�~_sEx_��dX`�d.V�yh��_,gBx�bBVh_? B����Bd�`Es�x� Ik�x�i1dP���1_=~!i1_�xmo)% � z�o b;�Ikrq
b�o�~_s@d.Vpy�{�ypi!o�led �Zq*`]IlI�1_#VSt�gmd�b�o���~_s.Vpdji!kQb!]m_3`,u�~�k\~!u%VhdG]md���!]mqjyh`=i_s�b�]m_}gB_,�!gBdj~!i�k�bBVh_? B�=��x�bL�Iypvedj{��
��q �By= mxHsji!kcxBn�xB_�gB_,��gBdj~!i!k��Bd�`��=�_�jyhxmoYVh_��,u%Vpi!kcxB_�bc_#Vh_E~,yplI�,u�ypi_� _�]I{�o�led�_�gB_,�!gBdj~!i!_,gBxmycb�Vh_? Bd��Qz


�� 
���� ��¢�¦��\���� �¡�¢���¢f�*¢ �	¤��,¦��|¤��	��¢ � % � �=§
�Z_�xBnEx�le_V�BgB_,��~�d�_,{}d�xB]IyplI�,u�~!o�xmo/i!o�vexBdji!o�q�dXgB_,�1�c_�]I�'o}`��xB`�_E��kfgBd,~�]�oC��gIlenji��Ex,��d�`�_#Vpu�i�o/{}d�xB_=~!o
DIM)D S��;AUD�-#[�>�H%L�/)K7x=�xBd�]Iu�ypi!ypl�ypo%V�yhqj���Bd@��i!o�vexBdji��l���b�Vh_? Bd���gmlenji��ExQ_��=��d��x�t '�8PSBG [�x�Vh_��,u%Vpi�k�xB_�bc_#Vh_Cq
~,yplI��_,�'ypi_� _�]I{�o�l�y z��	o�xB_�ypi;�7_�]I{/o�led^�Bd�b�]m_X�,oC�j~!_,��b�Vh_? B�=�/xB`�_E�Idji!o�xH�mdj{�yc�1�,o�qjo�xBd.Vpy\i!o #IgB_,�!gmdj~!i!k�%
b�Vh_? m����z^�¨o��BkNq Vpy�xBdj~1� ~1`Es�bBVh_? B�� %'�@o %���gBbc_#Vhdjv�i1_,� �1]�o�i���x�qji�o�{}dji!u xB__x-��dK�Bgm_,�EgB_,�!gmdj~!i!k��
b�Vh_? m�,o %���_���gmo�����Bd�_~!�,o�q�i!o}b�Vp_? B�� %	�Vo}_���]Iu�ledji_s�z
�Z_�b�gmo�i�u�xB_�bc_#Vh_E~,y�lm�,u�ypi_� _�]I{�o�led�gBd�`��=�_�jkh`,u�b;�Iy�]md��=�1]mqjyh`=i!k^{}d�xB_=~_s'~_s.Vhdji�k^b�Vh_? md���`�_#Vpo�i1n�qjo

'!ved.Vhdj{ d.V�yp{�ypi!o�led �Zq*`]Il��1_#V=t�x#`=yhq i!kN��d�z "ksj�1dj{ ]md��=�1]mqjyp`i!k��1_�b!]I_ledjgm� gmd '!~!o��Bd¨_|gm_,�!gBdj~!i!k�lI�
b�Vh_? m�,u�lI�KgBxmuj`,o��mk1~1_=v�o�gmi_s#i1d���_,i1qjypgmxBdji�xmi!k�{�y�x�le_E��i1dji�k�i!o�qjuj`,o�~!��x,i1d��c_2	o�~!o�b!xmyp`i!k�~_s.Vhdji!ki1dj{Vt_��d
���xa`�b!]	t!�$sj���`��bc_vexm��b�]m_3`,u�~_sji!_�`k�ledVb!]m_=ledjgB��i!o���dj~�i1_,�\z


�� 
���� 
}�¥¤�%�¤�� ���=§���s� � ���^¢	� 
�Z_}�,oC�j~1nj{ ]m_�qj~;s.Vhdji!kQb�Vh_? B���`qji!yh�,uKi1_�`���`�]�lI�1_#V�x=�xBd�]m��gmdV{�t_��dVgmxmu�x�xBq�`�z �Zq*`]Il��1_#Vhdj{ o�q�b�t!gB_Cq
�c_3`,o�xab�]m_���Vhnj{X�/b;��y\ypi�xBd�]IbQ_#V�o�l�y/� `=yhq�_=~!gBxmo3`�djl��z�
1z=���z $co '!ved.Vhdj{ d.Vpy�{�ypi!o�led@xmo���_3`�=lI�¨`�]�lI�1_#V=tX�Bd
`�b!]m_E~�]Io�{��}`�_#Vpu�i!o����!i1�,led K L>;C�D`:)$x��xBd�]Iu�]md��=�1]mqjyp`i_s�b!]m_�`,u�~!k!~_s.Vpdji!kb�Vh_? Bd��Xxmo���x�o��� �Zq*`�]�lI�1_#Vh�
i1d�`qji!yh�,o%Vh��z/�Z_����~ o�~�o�b!xmyh`=i_s/]m_�qj~;s.Vhdji!u�b�Vh_? B�,o %��Ggm~!kWV�k^gBbc_#Vhdjv�i1_,� �1]Io�i�9g��mypi1_,�9b�Vh_? B��_,� %	�
o�b!]Iu3`Es�xmo�xB_/�1]Io�i!oX��9VpoX]m_�qj~_s.Vpdji!o]x1x �ez=`qji!yh��V�i�o�i�k��Zq*`]Il��1_#V�x=b!]m_�`,u�~!k\gBd@]md��=�1]mqjyh`=i!k�~;s.Vhdji!kQ~!u%Vhd
b!]m_/b�Vh_? B�=��%	��z0�^]m_=ledjga��_,i!v�k	`'b;�Ikpb�o�~_sEx;��d�~!o�i!u�bBVh_? B�,o/i!dj{�u/gB_,��gBdj~!i!k\bBVh_? B�=��x!i1d��c_�gB_,��gBdj~!i!k
b�Vh_? m�,o���d#�myN��]m_�qj~;s.Vhdji!o]x1xmo��b��dXi!o}gBbc_#Vhdjv�i!nV�1]Io�i!ypl�y��myN��d"*1ypgBxm���Bd �Zq*`]IlI�1_#V*z


{u



/@?�� � D��������\N 
���LON�PQD	�KR SVUXW�DVYZP\[

� bcdjl�y
	��,o�gB`���xBd.V�i��=lI�EbQ_,{��]���`�d�`�dji1��_�`i!k�lI��gmlenji!u�lI�wgmy#`�7�ju�~!o%V�o�i�����_#Vpyh�9]m_�q9 mkN�Idji!k�~_�Ikh`�d�bc_��
b�ypgm_3`,o�i1n��!yhd�]Io�]�lI�!yplI��n���_,i�xBd%�#o�]1Vh_%`��qjoC�I_3`,o�l�ka{}d�xB_=~1��z ' {�b�Vhdj{}dji�xB_3`,o�i!u�`��qjoC�m_�`,o�l�ka{}d�xB_=~!o
�1`,oC�j���Bd bc_,�1q�d ~!y�� '1qji!k�_~!]Io�q��E`�d�gIlenji���o%��dji �Bdj~1dji ~1]��!�wgm`���xBd.Vpi��=lI� qj~1]m_���� �w~!y�� '1qji!kGgB`����
xBd.Vpi1nKqj~1]I_���d�z � xmo��xB_�_,{}d�q�dji��{/y^{}_E�ji1_,gBxm{/y�i1dji!kZ`ypqj�!o%Vpyhqjo�led}gB`���xBd.Vpi!nj�1_'qjo�xmkN��dji!k�`�d"*xBd�]Iypn�]I�
b!]Io��xmyplI����{}_E�ji!u�����d�i�1xmi1n@yp{}b�Vpdj{}dji�xB_�`,o�xao%VhdjgBbc_#-�qj~1]m_��BdG]I_3`=i1_����P�ji1nj�1_}gB`���x\VpoKoK�1`,oC��_3`,o�x�xBnP�
q�]Il�o�~UVp_3`�n/_=~1]Io�q���zp¦Go%VS mkp{ b!]I_���Vhnj{}dj{ `�dji1��_�`i�kplI�9gmlenji��BdG��d �mypl���qji!o�v�i!u���d�_,{}d�xB]IyplI�,u�g\Vp_E�jyhxB_,gBx
oa`�d.Vp�,ua`qj~!u%Vhdji1_,gBx	_��=�Bd���x���_~XgB`���xBd.Vpi��l��Xqj~!]m_�����z �	o�xB_@gBd��,led�bc_�b�ypgm���Bd/�md9 Bdji!k��1`�dj~1dji��l��Xo�gBbcd��x��
bc_,{}_=l�kf]m_�q9 IkN�mdji!k	�!yhd�]Io�]Il��!yplI��nX��_,i�xBd��#o�]1Vh_�{}d�xB_=~1�'xmo������Bo������Vpo/yp{�b�Vhdj{}dji�xB_3`,u�i!o�`%gB�=gBxBnj{��
� ��]Io�~\z


�������� �'� �1�*§��! ��£  �#" �,¢��  � � �1�c� §�����  �£¢ ���$ 1¡,� �
� _�q&%Ik�'mdji!k	gBxB_l��!o�gBxmyplI��n�{}d�xB_=~1�����xBd�]IuV��d�qjo%Vh_�(�dji!o�i!o�`�]��!u�i!k\]m_�`i!_,{)��]Ii���]m_�q.Vh_�(�dji��l���b�o�b!]Igm�*�
+ `=yhq�_=~!gBxmo3`�djl 
1z-,z-.0/1�c_�b�o�]Io%Vhd.V�i!k�gB`���xBd.Vpi!n�qj~1]m_��Bd���_,i!djv�i1nX`�d.V�yh��_,gBxmy!��d�yp{}b�Vhdj{�dji�xmo�v�i��Xbc_,{)��]Ii��
i1dji!u�]I_v�i1n�z32G�bQ_=ved�xVbc_=~UVhdKo%V���_�]Iyhxm{�� 
1z-4�b!]I_����j��i1dKb!]m_�b�Vh_0%B�=��b�o�]Io%Vpd.Vpi!kp�1_�gB`���xBd.Vpi!nj�1_�qj~1]m_��Bd
_��\~1_���i��a�Bo���_�b!]I_/b�Vh_0%m���qj~1]m_��Bd�~�y�� '!qji!kp�1_��!g@i!u�g\Vpdj~!���mkpl�k\qj{)�ji1_,� ��`�_��,o�{(jyh��¨`q�_�]m��_3`,u�i�k�b�o5�
b!]Igm���g£bc_=v�u�xB��dj{ i!o�~!o�i!n�b�Vp_0%mled'%'�f~!y�� '1qji!k��1_�qj~1]m_��Bd�`���cd�]mdj{�d�bc_v�u�xBdjv�i�k��c_=~�b�o�b�]IgB�=�/g�]m_3`6�
i1_,{)��]�i��={M]m_�qj~#�.Vhdji!kp{Mi�o�led.Vhn/bBVh_0%Bd*% � gBxBd �Bi#���mo���_%` b#'Ikpb�o�~��Kqj~1]m_��Bd�~!y7� '1qji�kp�1_��\o%Vhd/gm{��]Ii!ypl�y
b�o�b!]�gB���`*�1�cdjl�i1d�`q�_�]m�=���Bdj{}d���i�����]�(��my!b#'Ik�{}_�q�xB_�xB_�(ji!kp{}dGg£i1_�]�{�u%Vh_,��bBVh_0%B�� %'��z98@o%V7%mk!`�bQ_=ved�x
b!]m_���kp�!u��By7(G`'gB_,��Vpo�~!��g�o%V���_�]�yhxm{}dj{ 
1z-4z


�������� �'�1���3"£� ¢���� ¢�" ��� ���

� b!]�uj`=i1n��1`,u�(�dji!k�q�]Il�o�~UVp_3`�l���_=~1]Io�q&�V�Bd�`�d.Vp{�y�bc_�x�'md���i1nab�]m_�qjo�l��1_3`,u�i!k\le_K{}_�(ji!uXi1d �B`���%�%mk���_�]md��
gBbc_,i!~1dji�led�`�=g\Vhdj~1�=�}g�]mdjo%VpypxB_,�\z�2wb:'Ikhb�o�~���`�dji1��_�`i!k�lI�/gIlenji3�,`�da�xBd�]m�=lI�/gmdav�o�gBxB_�`�gm���xm���mk1i!o�b#'jz
_��=i!o��c`���9V�o�~!i!kZgB�6'�kpi�����gm�9Vhdji#�ji1n '!b!]Ioj`��bc_3`]Il��6� o�~!o%V7%Ikf`�gm_led}gm{)��]I_3`��}_=~1]Io�qjyh`�nK_��=�Bd���x¥���\xB_
b�Vpo�xmk\~!`�_��Bi!u�gm_���z

Ai

Ni

aa

xi

pd po

� �!]Iu�q�d���4z-4��)$\u���_,i�_=~1]Io�qj�
� _�q&%mk�'mdji!k�{�d�xB_~1� `��bc_=vexm� + `ypq�o%V���_�]Iyhxm{��!g 
1z-40/}_�q�]Il�o�~UVh_�`�n�_=~1]Io�q�� gBbc_v�kp`,u�` yp{�b�Vhdj{}dji��

xmo�l�y�]md��=�1]mqjyh`=i!k^{}d�xB_=~1��g\Vpdj~1_3`,u�i!k�b�o�b!]�gB���z �	o�xB_ {}d�xB_=~!o���d�`�_#Vpu�i!o�bc_�i!o%Vhd�q�dji�k^b!]���gBdjv�kh�=� : �
~1_�b�o�~�Vhnj�1_/]I_3`=i1_,{)��]Ii���]m_�q.Vh_�(�dji!nj�1_�b�o�b!]IgB�=� � ( gGb�Vh_0%m�,o�{�y	gIlenji���`'b#'Ikhb�o�~#���:(�dKb�Vh_0%B�,o$%'�;�ci!o
�xBd�]mn Vhd<(jkc�c_=~�: ��{�u�i1dji�UVh_�`�_,���1_=~!i1_�xm��q�]Il�o�~UVp_3`�n�_=~1]Io�qjyp`�_,gBxmy >�= z��%d�xB_=~!o�i!oKqju���Vpo�~���qji�u�{}n
gm{)��]�i!ypled�~!_�b�o�~UVhnj�1_�b�o�b!]Igm��9o�i1_�]�{�u%Vh� b�Vh_0%m���?>� � ]md��=�1]mqjyh`=i��/`�=gmkWVpu�~�o%V7%mk^b�o�b!]IgBd�� � � bQ_=~UVhd
qju���_,i!o}_=~1]Io�qj�@��`=yhqG_��!]jz#4z-4z!��i!_�(jgBxB`kcdji!d�]��,yhd � � �=�xBd�]mn@b#'mdji!u�%mkci1_�`���`��=g\Vpo�i���b�o�b�]IgBd��@�Bd�~!u�i1_
{�i1_�(jgmxB`kp{ dji!d�]��,yhd�~1_�b�o�~UVhnj�1_@b�o�b!]�gB��/� ( o�q�]Il�o�~�Vh_3`�_,�/_~1]�o�qjyh`�_,gBxmk1b�Vp_0%B��� >�= � � � � >�= � ( z � d��
�=�1]mq�d���_,i!v�k1`�_��,o�{)(jyh�=�3���=~1�KgBd�`��=g\Vpo�i���b�o�b!]IgBd��Xb!]m_�xmi1dag^b�Vh_0%B��_,�3���Bd �Bk7(�q�]Il�o�~UVh_�`,u�_~!]Io�qjyh`�_,gBxc�Bd
i�UVh_3`,u + >�= � � /1�Qi1d��c_K`�b:'Ikhb�o�~����*(�d��UVp_,�1�!�,oK]md��=�1]mq�d��my�(�b#'mdjgIo������Bd�d"*=b�Vpypl�yhxmi#�G~!o�i!_,���1_=~!i1_�xm�\z


9.



� Vpdj~1_3`,u�i!k�b�o�b!]IgB�=�%`¨b!]m_���]�o�{X� � ��]Io�~�qjo��my7%�m���BdK]md��=�1]mqjyh`=i!k � �!i!�,led,/;8�4�) /�8UG#A#�Q��xBd�]�u'gBd�i!o5�
lI��u�qjk�`�d�x�'�kp~���&%S;H;GI[�8UK`S�D9G*)%8UG%H�> Dz�� i!o�gBxmo3`�dji!k��UVh_,�!�!���']Id���1]Iq�d�g\Vp_,��(jk	led.Vp_v�kpgmd.Vpi!u���_,i!gBxmo�i�xmo
�15��) �15=0 � + � ') �Qz


�������� $Z�$ 1¡�§�� � �w¤*¡�§���� �=§
� _�qj~�kWV�{�d�qjy£_,gB`���x\Vpdji!kp{ gmlenji�� �#Vh_���u%Vpi�kp{�y�qj~1]I_��By�gB`���x\Vpo + � Vp��i!led��f_���Vp_,�!o ��b#'md�`,u�(ji#��b�o�]�o%Vhd.Vpi!k
qj~1]m_��Bd@gB`���x\Vpo9/�o�qj~!]m_��ByBVh_��,u%Vpi!k�{�y + (ju�]m_�`�����1qju�'Iyh`����Kb#'Id�`,u�(ji��G~�y�� '!qji!k1qj~1]m_��Bd@gB`���x\Vpo9/\��d@i!o�xB_#Vpyp�
`�d.Vpyh�����(�dagBd�qa�UVhdj~�ypgB�,o�`��bc_vexm���Bd�`k��mo���_�`�!_~!i!n��Bd�_~�~��.Vpyhx�z#$�xB_,�1_V~#�1`�_=~!�X����VpoG`��bc_=vexm�KbQ_=~UVhd
o%V���_�]Iypxm{X� 
1z-4}b#'mdj~�'Io�q�dji�o���d&%Bx��a��dj~�i!o��!i���Vhxmu�� ����
����er����������
	���!��z
2 b!]��1���j��@gB`���xBd.Vpi1n£ypxBd�]Io�led\�mgB_,�V�1`,u�(�dji��@b#'Ikpgmb���`��a`*%mdjlI�Vb�o�]Io%Vhd.Vpi!k�lI�@qj~1]m_�����gB`���x\Vpo�i!o�vexBdji��l��

q�d�`gBxm�!b�i!kp�1_�gm_,�1�c_�]I� + `=yhq�b#'�kWVh_,�!o " /�z�� 'Iy\`�bQ_=vexm�%i�UVhxBn�yhxBd�]Io�led�gBdX`�=��(jkh`,u���!i1�,led�_�]Iu����Vp�!{
+ H1/�8UG#T=A1+�D�-%[;SBD M!-�/1����xBd�]Iu�gBd Vpy %mk�_=~ � �!i!�,ledX_�]Iu��=�UVp��{ bc_,��(jkh`,o�i!nX`¨~!o%V7%mkpl��3�����<(ji��l�� yhxBd�]Io�l�kpl��\z
� _�qj~�kWVfgBbc_=v�kh`,u}`�xB_,{�� (�d�gBdXb:'Iy\_=~!�!o�~!�%��_,i�	:�,�1]Io�v�i�kp�1_��o���xB_�]���i1dj�!`,o�(j����d�`qj~!u%Vhdji1_,gBx�b�Vh_0%Bd����
�xBd�]Iu��Bd£`�b:'Ikhb�o�~����#Vp_���u%Vpi!kpl��Vqj~1]I_�����xBd�_�]md�xmyplm��Xi!d���_,i1djv�i!u=z ��o3`kpl�xmo�xB_ � ��i1�,led£`��#(jkh`,uab�o�]�o�{}d�xB]
.UT �*'1&#�1��xBd�]I��{�u�_��Qdjl�i#���Bypi!_,�'v�kpgBd.Vpi1_,�'�!_~!i!_�xm�'i1d<(V. �*'!&1z
�Z_�qj{)�ji��ji�o��Bd%y ���!i1�,led�b�]m_�~��.Vhdji!kab�Vh_0%Bd�� + /�A���D M�A�+BD�-%[;S�DIM!-�/1�Z��xBd�]�u�b!]m_�`,u�~!k�~#�.Vhdji!k#bc_,�1q�d

b!]m_'bBVh_0%B���gmlenji���z���Vh_0%B�� �#Vh_���u%Vpi!kpl��¨gm`���xBd.Vpi��=lI�9qj~1]m_���� ~��.Vpypx@i!dji!k�i��!xmi1n�z��Z_ #¥`�=gBx�'IkWVhdji�k�%/`�d&%��
��d�]mn�dji1d�]��,yhd)�#Vh_���u%Vpi!kpl�� gB`���xBd.Vpi��l���qj~1]I_�����gmd�b!]m_�`,u�~!k^bc_�qj{)�ji��ji��¨]md���!]mqjyh`=i!kZb��!gm�����UVWV	b!]m_=ledjg
+ `=yhq�_=~!gBxmoj`�djl 
1z-.z�� /1�Z��xBd�]m��qjo��mypgBxmk���_,i!qjypgBxBdji!l�y��1_~�i1_�x�dji1d�]��,ypk£i!o�`*%mdjlI�$'1]m_3`=i!kpl����!yhd�]�o�]IlI�!y�lm��n
gBxB]I�!��xm�1]I��o�q �By7%mx��ji1na`�g\Vpdj~!i1na�1_=~!i1_�x¥�K��Vh_�(jk��mo���_X�1_=~!i1_�x¥��`�Vpo�gBxmi�k1dj{�ypgBd � b#'Ik�g\Vp�#%mi��={ b�Vp_0%B�,u�{
gmlenji���z�� 'Iy~!o%V7%IkplI��yhxBd�]Io�l�kpl��K`��bc_vexm���my�( �#Vh_���u%Vpi!k�gB`���xBd.Vpi1n#qj~1]I_���d�i1d �mgB_,�K�1`,o�(�_3`,u�i������Bd �myplI� '!v�ypi!d��
�Bd�qjo��By7%mx��ji�`�Vpo�gBxmi!kp{/y�dj{/ypgBdj{�ycb�Vp_0%Bd���o}~�y�� '!qji!kQ_~1]�o�q���_=~ � Vp��i!led��=]mdjgBb�z1_���Vp_,������Vpq�d�qjo�i1dj~1��o�x�z

��d.Vp_,�%gB`���xBd.Vpi!_,��yhxBd�]�o�l�y�`�b!]m_���]Io�{��¨����]�o�~�qjo��my7%�m���Bd�{}d�xB_=~!o T;D�-%[;S�DIM!- �`S�A1/;8#SBD%H%M/`�d�x�'Ikp~��
&#S�HUG [�8�KISBD=G*)#8;G#H�> D=z�� '�kpgBxm�1b�bc_~!_���i���b!]Iu3`���bc_�b�gmo�i1nj{��3�1bc_,��(jyhx¥��`���_,{X��ypi!o�l�yfg�{}d�xB_=~1_,�'bc_��
gBxm�1b����Bk�l�k�]�o�~!yh_�qjyhx¥�V�Bd�bc_�b�gmu�i�` ^ .-
%_*z

������ � ��¦ � % � �����=§ "^¢�� �3"£��� § �^§�� �	¤*§
�¨i1_�(jgBxB`=kQgm��1xBdjv�i#�G~1_�b�o�~UVhn�dji!d�]��,yhd;���@i!oXb�Vh_0%B�=�*%'�fi1dji!k�_��cdjl�i��GxB_�xB_�(ji1n�g�{/i1_�(jgBxB`=kp{ dji!d�]��,yhd
��� �3��xBd�]mn£b�Vh_0%B�,o�`�qjo�'I���Bd��j]mdjgBb�z3_~1]�u�(jk z��a_�qj~!k V,gBbc_v�kp`,u#`GxB_,{�� (�d£dji!d�]��,ypy����1`��qjo�'m_3`,o�i!_,�XbBVh_0%B��_,�
% � _3`�Vpyh`�-���Bk�_~!]Io�qjyh`�_,gBxmyQb�Vh_0%m��� > o > � z��	o�xB_}gB�=�1xBdjv�i1_,gmx���_�]IdjgBbc_,i!~!���BdGgmdGq��=�#%Bdji!_,gBxmkQq�]mdju%V�i1nj�1_
gB`���xmo��1�=~1d@gBd@bQ_�q�_�]I_3`,o�xBd.Vpycxmo���n��Bd�`kQ`=kpled@_~!]Io�qjyh`�nGx��.VhdjgB_��Bo�gIi�� ��%Ik �i!d<(�x��.Vhdjgm_K{/u%Vh_K_~1]�o�qjyh`�n�z��!'Iy
`=yhqj�!o%Vpyhqjo�l�y\gm`���xBd.Vpi1nj�1_�qjo�xmk7(�dji!k\`�%mo���bQ_�x�'Id������Bdj{}d@qji!u�x��1_=~!i1_�xm�'~1_�b�o�~UVhn�dji1d�]��,ypd����,z

" �j�1dj{ `��bc_=vexm� �mgB_,��b!]m_�xB_�b!]I_��,o�(j~1_,��b�Vp_0%B���gmlenji��w�!~!]�(�_3`,u�i��E_������1_~�i1_�x � + ���Xy�� � /�z
��_~!i!_�xmo������Bd�o����{X�UVp_3`,u�i!o��cd�q�d'qj{)�ji�� o��xm�!u%Vpi#��~!_�b�o�~UVhn�dji1d�]��,ypd���qjo�xmkp{�le_��1_=~!i1_�xmo����^�Bd
{��UVhxmyhb�V�yh��_3`,u�i!o � o��xB_�]mdj{ > z �	_ ~1_���_,i�vedji!kG`��bc_vexm���Bd¨xBdj~!�w{}_�(ji1n�q�`�_#Vpypx�q�b3�!gm_��wq�_��!]�o�q�dji!k
dji1d�]��,ypd%i!o b�Vp_0%B�,u�lI� � ]m_�q.Vpy %m���Bdj{}d'q�_��!]Io�q�dji!k�dji1d�]��,yhd!� + o�i��#V z£bQ_"�d�]�/1�£xBqji\z^q�_���]Io�q�dji!k�gIlenji��
b#'Iyp��Vpy�(ji��@xmo����,�mo��'��'`��b�o�~!o%Vpo/`�d�gm��1xBdjv�i!_,gBxmy	o�q�_��!]Io�q�dji�k	~1_�b�o�~UVhnVdji1d�]��,yhd#� � ��xBqji�z�q�_��!]�o�q�dji!k
gB`���xBd.Vpi!nj�1_�qjo�xmk�(�dji!k + o�i��#V z�Vpy7�,��xNVh_,o�~ /�z

/@?�$ %�D�H �\J ��N 
��
2�xBn�xB_Ggmd��,l�y�����~1_,��bc_�b�gmu�i��Gi#����xBd�]mn�bc_,gBxm�1b��q�_���Vpo�gBxmy�q�_���]Io�q�_3`,u�i!k=yp{�b�Vhdj{}dji�xB_3`,o�i1n�~1_�gB�=gBxBnj{��
� ��]Io�~\z-�£�xB_�bc_,gBxm�!b����mgB_,��`�b�]m_���]Io�{���]mdjo%V�yhq�_3`,u�i���bc_,{}_=l�k�{}d�xB_=~Xx�'Ikp~1� ' /�AP:BD%A,(1098%M�:;8UKz<8@o�i1n
{}d�xB_=~1��b#'Idj~1bc_��9Vpu�~�o��Bk ��(�d�`���_#Vhd��,l�y,T=A=8��BK��mgB_,���UVh_�(�dji��'b�Vh_0%m����g^�By7(�`��bc_=vexBdji��={�yZ�1_~�i1_�xmo�{�y
dji1d�]��,y�k z


2





���� ��� ��¢�� ��� �1§��£  ��  ¡� 
$Q_��!]�o�q�dji!k�gmkhx����!{�_�(.-����Bd}��(jyh`,o�xBd.Vpy�qjk�gB�,o�xVb#'mdj~�gBxmoj`=� _�~1_,gmo�(jypxBd.Vpi1nKb#'mdjgmi!_,gBxmy�`��bc_vexm��b:'IyZq�_����
]Io�q�dji!kVb��!`�_~!i�k�gmkpx���b#'mdj~�`��bc_=vexBdj{ ��]mdjgBbfz�_|��_,i1djv�i1n�gIkhxmy@`�qji�yh�9Vpn�o�~�o�b!xmyh`=i!kp{ ~��.Vhdji�kp{ gmkhx��
b3�1`�_=~!i!k �=`=yhq�_��!]jz��z�
1z�2 ]Iu�{�l�yfb!]m_���]Io�{���qjo��my7%�m���Bd�q�_��!]Io�q�dji�k	gmkpx���{}d�xB_=~!o	C /�8,(�6UA�K.[3�=��xBd�]Iu/qjo
xmkp{XxB_ '!ved.Vpdj{ `��xB`�_�'�k	i1_�`�_,�%`���xBd�` ��]Io����%gml�i1nji���z �	o�xB_�i1_3`,u�`���xBd�`�]md�b�]md�q�dji�xm����d��1]Io�i���gmkhx������Bd<(
�mgB_,�'q�_��!]Io�q�_�`,u�i��}�Bo���_/ved�]I`�dji1n '!gmdjvm���z


���� ��� ��¢�� ��� �1§��£ G� ����¢��¡�§ ��		� � �^¢�" �£¢\¡
� �=gBxBnj{ � ��]Io�~ �!{}_�(.-���Bd'q�_��!]Io�qjyhxK`��bc_=vexBdji1n��1_=~!i1_�x¥��bc_,{}_=l�k���_,i�gBxmo�i�xmi�kao�b!]m_)*=yp{/o�led��^�~!�
�Bd�qjo�lI�!_3`,u�i!o���_,i!gmxmo�i�xmi!k	�1_=~!i1_�xmo�dji!d�]��,yhdXi�o�led.Vhn�bBVh_0%mled���o/bc_,{}_l�k Vpypi1dju�]�i!k\ypi�xBd�]mbc_#Vpo�led��!�xBd�]Iu
qjo�]I�!v�����d�b�o�]�o�{}d�xB]IyplI��_,�%gBbc_��myhxB_,gBx��	� + `=yhqV_=~!gBxmo3`�djl�
z�
6/�z
$Q_���]Io�q�dji!k��1_=~!i1_�x@dji1d�]��,ypkZbc_,{}_=l�k��� ���e� � ��� ��� � � 	������ � �1!��`�]Iu�{�l�yZb�Vh_0%B��%qjo��my7%�m����d}{}d�xB_=~!o

/;A MUC9A1/*'�8PS�GI[�AUK �BD#A1/�81/�GI[ D=G#8=T#���xBd�]Iu�q���_,i!gmxB]I�!���Bd}i1_3`� ��]Io���gmlenji���qKb!]Iu3`��}`��bc_vexBdji��=lI���1_=~��
i1_�x�z � �j{�yhxB_��1_=~!i1_�xmo�{/y!�mgB_,��dji1d�]��,yhdKb�Vh_0%Bd����\��xBd�]In}xB`�_�'Ik VpypgBx¥�%`¨�!yhd�]Io�]Il��!yplI��n�gBxB]I�1�xm��'mdKb�Vh_0%md��
�Bd<(V`�qji�yh�,uK`'~#�!g\Vhdj~!���o�~!o�b!xmyh`=i!kp�!_K~#�.Vhdji!kQ���j�1dj{ `��bc_=vexm�3�1`���_#Vpd��,l�y T=A=8���Kz
$Q_���]Io�q�dji!k�bc_,{}_=l�k^r;� � ��� 	 ���#� �����
	�����r ��!�/�1_=~!i1_�xadji!d�]��,ypkfi�o/b�Vp_0%B�,u�lI����d�bc_,gBxm�1b�_��c~!_���i���xBq�`Qz

ypi�xBd�]mbc_#Vpo�l�y!��o�]m`�� ^ 4 �._*z���_~!i!_�xmo�dji1d�]��,yhd�`/~�o�i1nj{�`]IlI�!_#Vp��gmd�qjkpgB�,ua�mo���_�`,u��!_3`��b!]��!{��]��1_=~!i1_�x
dji1d�]��,y�k!i!o�b�Vp_0%B�,u�lI��ypi!l�yp~!���Bkpl�k�lI�Kg�xmkp{XxB_�`]IlI�!_#Vhdj{ �,`=yhqa_��!]3z64z�� + `K_��!]Iu�q��=�@�mgB_,�}`�d.V�yh��_,gBxmy!dji!d�]��,ypk
]md�b!]Id�q�dji�xB_�`,u�i�� ~1n.Vh��_,��`�d��xB_�]I� /�z �!'Iy�`��bc_vexm��gBd��cd�]md�` '!`,o���� �1_=~!i1_�xmo�q�`�_#Vhdji1n'_=~!l�����Vh�� �
le]mdjo�gBd�o�i��#Vhd + `yhq/_~!gmxmoj`�djl 4z 2�z�
0/�z � i1d�]���d�xmyplI��n��!_~!i!_�x ��`�d�`]Il��1_#VhdjlI�'�Bgm_,��~!u%Vhd/b#'md�`�dj~1dji���i!o
gBxm�1b�i!ypl�y�%Bdj~!y �1]IdjgBb�z=��o�]md�` + `=yhq 4z 2�z�
6/1�Qo�q�_��!]Io�q�dji���bc_,{}_=l�k (G_,�1]�o��!~1_3`,o�gBxmkpi1_�`,u�i!k ^ 4 � _*z

V

Pv

P2

P3

P1

A3

A2

A1

� �!]Iu�q�d�� 4z�����'�i�xBd�]mbc_#Vpo�ledV�1_=~!i1_�x�dji1d�]��,ypdVi!o}b�Vh_0%m�,u�lI�
'�i�xBd�]IbQ_#V�o�l�yf�1_=~!i1_�xadji!d�]��,ypk�qjo��my7%�m����d�{�d�xB_~!o C /�8,(�� M;S�A1/,��H�TP8PS�D#H%M/`�d�x�'Ikp~#� ' /;AP:�D#A�(!098 M;:�8�Kz

2Gqj�UVhdj~1dj{ �|xB_,{��3� (�d�q¨`�bQ_=vexBdji��l�� ~!o�x�i!dji!k�{�_�(ji1n�qjkpgB�,o�x�b#'Ikp{�_,�wypi#�7_�]I{/o�l�ya_�b�Vh_=lI�!u�l��
ypi!l�y�~!���mkpl�kplI�¨g�~�o�i��={ `]IlI�1_#Vpdj{ �f{��!gmk�xmo�xB_�{�d�xB_~!o�bQ_�x�'Id���i1n '!~!o��Bd/~1_�bc_=v�khxmo�x�z " �j�1dj{MxB_,�!_�xB_
`��bc_=vexm�/gBdG`��xB`,u�'Ik�bc_,{}_l�i�u�gBxB]m_,{�_3`,uKgBxB]I�1�xm�1]Io + i!o�qju���Vpo�~��GgBxmo�i!~!o�]�~!i!k���oj`,oXx�'Ikp~1�Kb!]I_X�!gBbc_��
'Iu�~!o�i!_,� {/i1_�(jypi�9�1_=~!i1_�x ��) /;A=A=&=A#S#/@`]IlI�!_#V7�3�Z��xBd�]Iu/�Bd Vpd"*=yh��_���]�o5	�lm��9�!gmbQ_�'�u�~!u�i!o ^ ��� _*z �£]m_
�,o�(j~1�¨`�]�lI�1_#V��Bd��!~1]�(�_�`,u�i!o���_#Vhd��,led/y�i!l�yp~!���mkpl�kpl���b�Vp_0%Bd�� �\i!o�qju���Vpo�~��}�xBd�]mnG�Bd�bc_�`��xB`�_�'mdji�k^led.Vhn
gBxB]I�!��xm�1]I��{}_�(ji1n�`��bc_v�khxmo�x�b�]��!{)��]Ii!_,���!_~!i!_�xm��dji1d�]��,yhd�~�o�i1nj�1_}`]IlI�1_#V��\z


���� ��� � �,§�� ��§ �����f�*§
2@gBxm�1b�i!k1gIlenji!o��Bdai!o�vexBdji!oVq�d�gB_,�1�c_�]I�K`�d � _�]I{)�a_��1��d��x���g\Vh_�(�dji��=lI��q�xB]m_���'��1d.Vpi!kh��_�`��=lI�/gmkhxmk z�<�xmo5�
��_3`�=lI� ��d�_,{}d�xB]IyplI���=lI�'~�o�x£lI������k�ypi�� _�]I{�o�led�_�xB_�bc_#Vh_��,ypy ��q�d �B{}nji�o�i1dji!k!qji!u�{}_����xBd�]mnG�1]Io�i��Kx��.Vhdjg
�mgB_,��gm��1xBdjv�i!nGoX��xBd�]In£�mgB_,��bc_,�1q�d�bc_,{}_=l�i1n�z������1���! ���� + _,gBxB]�u9/£�!]Io�i!o#�Bd�_�b�]Ioj`=~1_3`,u}�!]Io�i!oVx��.Vpdjgmo��
�xBd�]IuG�Bd�q�_��!]Io�q�_3`,u�i�o � ���2�"�1! �����1]�o�i!o���dVgmbQ_��mi!ypled@{}d�qjy\]I_3`=ypi!i��{�ycbBVh_0%B�,o�{�y �=�xBd�]mn�o�b!]I_ *1yp{X���Bk


94



Ai

Aj

Ni Nj

a

� ��]Iu�q�d���4z 2������!d.V�{}d�qjy�i1_�]�{�u%Vpo�{�y\~1`�_,��b�Vh_0%Bd��

i�� �mo�����qjo��*'Iyh`�dji���bQ_�`�]�lI�3�!bc_,{}_=l�i!u}�1]�o�i!o�gBd�i!d�q�_��!]Io�qj���Bd�z �a_�qj�!_~!i�1xmk\_/x �b����1]Io�i��7Vhd<(jk\xBdj~1�
o�(�i!oKq�_���]Io�q�_3`,o�l�k ��u�qjy z
2 b#'Ikhb�o�~��@��_,i!gBxmo�i�xmi!k�o�b!]m_)*=y�{�o�led��1_=~!i1_�x#dji1d�]��,y�k\i!o}b�Vh_0%m�,u�lI���BdVgmyhxm�!o�led���dj~!i!_~!��lI�!u��1i1d��c_2

gBxmo�v�k�`���]mdjg\Vpyhx�`*%Bdjl��!i���`��bc_vexBdji!n/xB]m_���'!�1d.Vpi�kh��_3`�n�bBVh_0%B��¨��_,i�gBxmo�i�xmi�kp{�y���o�]m`,o�{�y z � Vh_�(jyhx�� ��%mkc�Bd
q�_��!]Io�q�dji�k1b#'Iy1ypi�xBd�]mbc_#Vpo�l�y1�1_=~!i1_�x�dji!d�]��,ypk �,i1d��c_2Q�Bdax�'md���o@��Vpo�gmy�	���_3`,o�x�`*%Bdjl��!i���bBVh_0%B�������xBd�]mn�ypi!l�y
�
~!���mk1g£~�o�i��={ �c_~!dj{ + `�]�lI�1_#Vhdj{ /�o�_�`9Vpyp`9-���mk=xmo��G��dj�1_���o�]m`=�\z �,ypi��={�y1g\Vh_�`����Bdax�'md���o�]I_�qj�1_~�i1_,�1x<�
�BdjgBx\Vpyf~�o�i1n�~!`���b�Vh_0%m����i!u%Vpd<(jkf~1_���dj~�i1nXo�b!]I_ *1yp{}_3`,o�i!nXb�Vp_l�����oV��d �mypl���gBbc_#Vhdjv�i�u/�1]Io�i�o@�Bd�bc_,�1q�d
bc_,{}_=l�i!u��Qi!d��Q_��mgB_,��gB_,�!v�u�gBxmk�~1`�_,�¨b�Vh_=lI��oV��d �mypl��¨gmbQ_#Vpdjv�i!u��!]Io�i!oV��d�xBdj~1�%gB�=�1xBdjv�i!u=z	�Zo���_3`�n�xB_
]m_�qj�1_=~!i�1xmk!qjk�gB�,u�{}d@i!oVqju���Vpo�~��Gbc_�]m_3`=i!u�i!k�'!�UVp��� �=��xBd�]I��{}d�qjy�gmd��Q_,��gB`=kh]Io��mk�i1_�]�{�u%Vh�}~1`�_,��b�Vh_��
%Bd�� % � o % � ��gBd�q�`�_#Vhdji1_,� _~�lI���9Vh��_,�@�Z`=yhq�_��!]jz�4z 2�z �	_��=�!~%�Bd�'!�!d.V�{}dji:%mk�i!d<(�~!o�i�u%_=~!lI����Vh�,o��
bc_3`,o�(j���Bdj{}d�b�Vh_0%m����qjo¨gB_,�!v�u�gBx���dj~�i1n/b�Vp_l�����o¨�1]Io�i�9{�d�qjy�i!y�{�y�qjo�bQ_,{�_l�i1_,��z �Zo�xB_¨b:'mdj~1dj{
q�`�_#Vhdji!u�_~!l�����Vh�,o��\�xBd�]Iu'b!]�o���xmyplI�����1]Iv�����d}{}d�q����=~1�����!~1d}�1]Io�i�o�bQ_�`,o�(�_3`,u�i!o�qjo�bc_,{}_=l�i1_,� v�y
gB�=�1xBdjv�i1_,�3��gBdVo�i��#VpyplI����i!o�q��`,u !�	�� �-� � � � &�r��ez
2 b!]m_���]�o�{X�}��d��!gmlI�!_3`,uj`,u�i�o��!_~!i!_�xmo}��_,gmypi��xBn�xB_�_~�lI���9Vh���`'b!]m_,{)�ji!i!n�0$& 0 � �=51& � 5��� + �

`�dVx�'Ik�~�� ' /;AP:�D#A�(!098 M;:�8�Kz


���� � � � ��� � �$��¢ � % � �=§ �^¢�" �^¢\¡¨§��^§�� �f¤*§ �	� � ���,§1�	�^¢�� ��¡�� � ��¤��1¤
� '�y�`=yhqj�!o%V�yhqjo�l�y�gm`���xBd.Vpi1nj�1_}qjo�xmk�(�dji�k���d�v�o�gBxB_�`�=�1_~�i1n�q�_���]Io�qjyhx#b3�1`�_~�i��G{�_,i1_l��1]m_,{�o�xmy�lm��n��1_=~��
i1_�x¥�'dji1d�]��,yhdV��o�]md�`i#��z ��o/`��=g\Vhdj~�i1nj{ _��!]Iu�q��=�3�!`=yhqV_���]jz��z-,*���mgB_,�%`�xmo���_�`�nj{ b#'Ikhb�o�~���`��]Io�qji�� �my
b�o�xB]Ii!n^_���Vpo�gBxmy�g�`�gm_����={ gB`���xBd.V�i��={ qjo�xmk7(�dji!kp{ �j_��BVpo�gBxmy,g	bc_~1_���i��={ {�i1_�(jgBxB`=kp{ ~1_�b�o�~UVhn�dji!d�]��,yhd
o�xm~\z#2 o�i��#Vpy�lm��n VpypxBd�]Io�xm��'mdVgBd�q�_���]Io�q�dji!k�`�xmo���_3`�=lI��xB_ #���o%Vhd&%mi��=lI��%���o�]m`,u�lI� 'Ikh�,u � ��r.� �.!���r � 	sz
2 b!]I_���]Io�{X���Bd/b#'md�`�_=~ �1_~�i1_�xVdji1d�]��,ypd�i!o%��o�]md�`=i1_,� %m�,u%Vp��]mdjo%V�yhq�_3`,u�i�gXbQ_,{�_l�k£��o�]md�`=i1nj�1_

{}_=~1d.Vp� � * � ��`yhq�_��!]jz:4z��z�2 {�_~1d.V�� �J* � �BdV��o�]m`,o�~!d�	�i1_3`,u�i�o�xB]m_��mypl�k�g\Vp_�(�d������ + o�i��#V*z����!d /��
��o�]md�`=i��¨x &,i@�	� + o�i��#V*z Vpy��,��xmi1djgmg1/ ��gB`���x\Vh_,gBx<��
 + o�i��#V z	gmo�xm�1]Io�xmyh_,i�/ �¨gB�xB_,gBx�z$2+Vpo�gBxmi!k^b#'md�`�_=~�gBd
�!gB�=�1xBdjvX-���Bd/b!]m_��1_=~!i1_�x¥��� ���� 4*��
 ���� 4*��� _~1bc_�`kp~�u�`�d.Vpyh��_,gmxmy�~!o�i!n�dji1d�]��,yhd�z �£]m_�i!khq���n
�1_=~!i1_�x¥�/dji1d�]��,ypd�xmo���xB_�qjk�gB�,u�{}d #IgBxm�!~!dji1n�%X��o�]md�`=i1n@x &,i�����b!]m_K`���%�%mkc�1_=~!i1_�x¥��dji!d�]��,yhd@b�o��/��o�]m`��
#mxBd�b�Vhd ��%mk�%�z
�Z_�b�gmo�i���b#'md�`�_=~�i!oK��o�]Id�`i1_,�%gBxm�1b�i!y�l�y�]mdjo%V�yhqj���Bd�`�b!]I_���]Io�{X�%{}d�xB_~�o �!&�-����1���/x�'Ikp~1� 0;S�DPT1z


 �



svìtlost
L
svìtlost
L

barevný tón
H

sytost
S

L=0,5

� �!]Iu�q�d�� 4z�����"#o�]md�`=i��'{}_=~1d.V�� * �


 2



� �������	��
�� �

� � � ����� ���

2 xBn�xB_��,o�b�yhxB_#Vhd��Bgm_,�9i!o¨yWVp��gBxB]Io�v�i!kpl�� _��!]Iu�qjl�k�lI��~!ypgB�=�1xB_�`,u�i���`�=gBxm�1b��o%qjo�bc_��
{�_l�y	gmo�~1��xBdjgBxB_3`,o�l�kpl�� gmlenjiK�mgB_,�'_�xBdjgmxB_3`,u�i���`�Vpo�gBxmi1_,gmxmy�yp{}b�Vpdj{}dji�xB_�`,o�i1nj�1_/i�uj`]I���@�
d"*=bcd�]Iyp{}dji�xmu%Vpi!k��1_�gm�gBxBnj{��%� ��]Io�~�z

��? 0 	 D�[�
�BP�� PcN ���
������� SVRXHKJ�SGN 
��

2G��bc_=vex �/`�%Bdjl��'gmlenji��1`�dj~1dji��l��'`�xBn�xB_�~!yhbBVh_,{}_3`�nGb!]Iu�l�yQgBd��!gB�=�1xBdjv�i!y Vh��i!oXbQ_=v�khxmo�v�y����wg�b!]m_=led��
gB_�]mdj{ *G� 8 8@�1]I_,i ��4  � ��qGo 
 ����� " b�o�{��xmy � *G�9z92G�gBxm�!b�i!oX{}_,i!yhxB_�]�qjo��By7%��B_3`,o%Vpo ��]Io5	�lI�,u
�,o�]mxmo � 
 2@y�� ( � 8 � � ( � gmd���� " b�o�{��xmy£�cd�q 
�8 o��,led.Vhd�]Io�led�z �Z_,��(jyhx ��_�bQd�]�o�v�i!k£gB�=gBxBnj{ ����V
�¨yple]m_,gB_�� x���ypi!~1_"�g , �� z

��?BA � J#��PQJ�SGN 
���WKJ#�\JaLMN�P���� LMN�PQD �KR
2G�gB_���nKi!u�]m_���'��Vpo�~1dji1n�i�o/��(jyh`,o�xBd.VpdXgB�=gBxBnj{ �3���xBd�]mn�]mdjo%Vpyhqj���mkc`��bc_=ved�x�bc_,{}_=l�k�`��qjo�'m_�`,o�l�k�{}d��
xB_=~1���e�mgB_,�G�Bdj~!i!kp{ q�~:�1`�_~:�3��b!]m_=vagBd�x �xB_KgB�gmxBnj{��Kbc_,{)��]Ii���_���xmk�(ji��ao�b�Vpyp����mk`Xb�]Io *=y*z�2�b:'Ikhb�o�~��
gB�=gBxBnj{�� ����]�o�~��Bd�b!]m_�~1_,gmo�(�dji!k#~1_���]m�l�� `��=g\Vhdj~1���9`�1_=~!i!u%qji!o%Vh_,gBx}i!u�g Vhdj~!���mkpl�kpl���b�o�]Io�{�d�xB]��
`��bc_=vexm�	�
�	_=ved�x�ypxBd�]Io�l�k {�u�`�Vpyh`}i!oX`�*%Bd�x�'Idji!k�gB`���xBd.V�i��=lI��_=~1]Io�q&��`�dGgIlenji����=bQ_��=�!~���d�b#'md�`,u�(ji!uKv�u�gBx

gmlenji��/b#'Ikp{}_�_,gB`���x\Vhdji!oKgB`���xBd.Vpi��={�y�qj~!]m_��By ��bc_,gBxmo�v�kQv�o�gBxB_}~1`��Go�(Gx�'IyQyhxBd�]Io�led��
bQ_��=�!~���d�`*%Io���bQ_=~!gBxmo�xmi�u�v�u�gBx�gmlenji��V_,gB`���x\Vhdji�o�gB`���x\Vpdj{ i!d�b#'Ikp{X�{�����d�x�'md���o
�1_~�i1_�xm�'xB_,�1_�xB_�b�o�]Io�{}d�xB]I�'q�`��%myhx

��� + . �*'1&*/ i1d ��`��%�%mk�o��,led�b!xB_�`,o�xBd.Vpi��w_~��!o�~ ��_,i�	:�,�1]Io�v�i�kp�1_ ��o���xB_�]I� ��xBdji�xB_9b�o�]Io�{}d�xB]
{�u�qju�gmo�~!i!k�`�Vpyh`�i!o�bQ_=ved�x�`qji!yh��Vh�l��¨b�Vh_0%Bd���b#'Iy�o�~!o�b!xmyh`=i!kp{ ~��.Vhdji�k ��q �Bdj~��
i1_~��#%Bdji�� Vpq�d 'Ikpl�y ��(�d�`�*%�%mka�1_=~!i1_�xmo�xB_,�1_�xB_9b�o�]Io�{}d�xB]I�wqji!o�{}dji!u9{}dji#%mk
bQ_=ved�x^`qji!yh��Vh�=lI�Kb�Vh_0%md�� �,i!o�gmb!]Iuj`=i1nai!o�gmxmoj`�dji!k�xB_,�1_�xB_�b�o�]�o�{}d�xB]I�G�Bdayp{}b�Vpd��
{}dji�xB_�`,o�i!u�{}d�xB_~�o}_���`q.Vpu�%Bx��Xl�yhx\Vpyh`,u

��� � + .UT � '!&6/ xBdji�xB_�b�o�]Io�{}d�xB]^��d�_��\~1_��c_,��b�o�]Io�{�d�xB]I� �
��b!]m_�gm`���xBd.Vpi1_,�%ypxBd�]Io�l�y

� �



%�� + 5 �*'1&*/ �1]Iv����Bd}{�ypi!yp{/u%Vpi!k�bBVh_l����¨b�Vp_0%B�����c�=~1��gmdG�By�(}i1d�b�]m_3`,u�~!k��Bd �mkZ~#�.Vhdji!k �Qbc_���!~
��d��1_=~!i1_�xmo�b�o�]�o�{}d�xB]I� �
��`�d.Vp{�y�i!kpq��,u���~1_l��!u�qjk��¨qjo�gBxmoj`�dji!k�~��.Vhdji!kZo�(/i!o
qju��9Vpo�~#�@�!_~!i!_�x �)% � �xmo��6(�d�`qji!yh��Vhnab�Vp_0%B����gIlenji��V�BgB_,��b�Vh_0%Ii���xBnj{)�<'�gBxBd �mi��
`�d.Vpyh��n��!`qji!yh�,u}xBdj~!��xBnj{)�<'G�!i!y�� _�]I{�i�k�gmk �

� � + ' �*'1&*/ �1]Iv����Bd�{�o *1yp{�u%V�i!k!�1_=~!i1_�xm�/dji1d�]��,yhd��3��d �mk�(�b#'mdji1_,g\�By�( Vhq�d@o��,led�b!xB_3`,o�x �!`qj�UVhd��
~1dj{ ��xB_,{��3��(�dV�1_=~!i1_�xmo�xB_,�1_�xB_/b�o�]Io�{}d�xB]I� 	 �,�1]I���Bd�`�d�`q�xmo���'b!]m_Kbc_ved�x
`�q�_�]m����� + �1z��0/1�=�!]Iv����Bd�`Kbc_~!gmxmo�x���{�i1_�(jgmxB`k�b�o�b!]Igm�*�}`�=g\Vpo�i��l���~1_�gmlenji�� �
v�kp{ �Bd��1_=~!i1_�xmo �
��i!y�(&%Ik �=xmkp{ `=kpled����!~1d@`�g Vpu�i1_}b�o�b!]�gB�*�

8@u%Vhd�i�u�g\Vhdj~!���Bd�i�����_#Vpyh��b#'Ikh��Vpo�~#��i1d�`=�1_=~!i���i!o�gBxmo3`�dji��=lI��b�o�]Io�{�d�xB]���{}d�xB_=~1��z

��������� �9§1� �^¢�" �	���	� ��¡ �1�f§���  � ����� %�§1¡ �  %�§1¡�¢ "	�
2+Vpyh`�dj{Mi1d�`=�1_=~!i���i!o�gmxmoj`�dji��l��9b�o�]Io�{}d�xB]���{ ��(�d�`��bc_ved�xVxB]I`,o�x�q����xBdjv�i���~UVh_,�!�!_,� ~1_�����i1d��c_
`�g\Vpdj~!i!u@gmk �^{ ��(�da_���gIo��1_3`,o�x�b#'IkWV�y7%mi1n�{�i1_�(jgBxB`=k1b�Vh_0%md���z���d�`�!_~!i#�ai!o�gBxmoj`�dji!n�b�o�]Io�{�d�xB]m��{�_,�1_,�
`�%mo���qjo�b#'Iypv�ypi�yhx�~!_���_,i!ledV`qji!yh� %m�!{��'o�o�]mxBd<��o���x��%`�dV`��=g\Vhdj~�i1n�gmlenji���z

+ o9/ + ��/

� ��]Iu�q�d�� �z�� � 2 V�yh`�i1d�`=�1_=~!i���i!o�gBxmo3`�dji��=lI�¨b�o�]�o�{}d�xB]���i!oK�`,o%Vpyhxm��`��=g\Vhdj~1�=�
�!'IkWVpy7%�i!khq��,u��1_=~!i1_�xmo9b�o�]Io�{}d�xB]�� ����`w��_,{���ypi!o�l�y@g'i!khq���_,���1_=~!i1_�xB_,��b�o�]�o�{}d�xB]I� ���%`�dj~1d

�¨`��=g\Vpu�i!k�i!dj~1_,gBxmo�xBdjv�i1nj�1_�bc_vexm� b�o�b!]IgB��� ~1_%gmlenji������xBd�]IuK�Bd}`�%mo���]m_�qj~��.Vhdji!o%i!o�`��=gB_����bQ_=ved�x
b�Vh_0%md���z*2�d�`��=g\Vhdj~!���gBd@b!]m_�xB_K`�gm���xm���BdG{�i!_�(jypi!oXbQ_,{��]Ii��@{�o%Vh�=lI��b�Vh_0%md�� �=�xBd�]mn@����Vh��qjo�gmo�(�dji��
b�o�b!]�gB��dj{ o�{�o��Bk,]md.Vpo�xmyh`=i��^`�gm_���_,�X�1_=~!i1_�xB_,�Vdji1d�]��,yhd���oa{�i1_�(jypi�o�_,gBxmo�xmi!kpl���bBVh_0%Bd����j��xBd�]In£`�Vpyh`�dj{
{�o%Vhnj�!_/bc_vexm�%b�o�b!]Igm�*�'qjo�gIo�(�dji��%i!d�����Vh� + ]mdjgBb�z�����Vh��qjo�gmo�(�dji���{�o%Vp�{ bQ_=vexBdj{ /1��xmo��6(�dK�1_=~!i1_�xmo
�Bd �Bypl��'dji1d�]��,ypd���dVi!kpq��,u=z�� 'Ikh��Vpo�~�xmo���_3`�nKgmlenji��V�BdV�1`�dj~1dji%i!oK_��!]jz �z���o���b!]m_K`���x�%mk�i!u�q�_�]�i1_,gBx��BdVi!o
_��!]Iu�q��=�'q�_��!]�o�q�dji!o�xmo���nX`��=g\Vhdj~!i�u�gIk ��z
�Z_=~1_���i!uKgmyhxm��o�led@i�o�gBxmo�i1dVyQ`/b#'�khb�o�~����*(�d�q�`�_#Vpkp{}d@b#'�kWVpy7%�i!khq���_,�'�1_=~!i1_�xm� �
��gB_,�!v�o�gmi#�Vg#`�d.Vp{�y

{�o%Vh_,� �1_=~!i1_�xB_,� {/ypi!yp{�u%V�i!kp�1_9bQ_�`�]�lI�� % �3z 2+Vpyh`�dj{ yp{}b�Vpdj{}dji�xB_�`,o�i1n ���!i1�,led�_�]Iu����Vp�!{ b�o��
q�d �m{}nji!o�����Vpkhq���=lI��_��=��d��x�� + i!o�b#'3z�`�]m_�qjkplI� {/kpgBxmi1_,gBxmy /�~1_=lI�!u�qjk���`�d.Vp{�y��Bdj{�i1nj{��¨~#�.Vhdji!kZgmkhx����

� +



�xBd�]mn/_�b���x�`�dj~!d���d�`�qji!yp�� %I�!{X�@��`ypq�_��!]jz �z��e��z *���� ���V!%m�!{O`�x��jlI��xB_¨_���]Iu�qjl�kplI� ~1_,gBxmo�xBdjv�i#�
b�o�xB]Ii����!��9Vp_}b#'IyQq�_��!]Io�q�dji!k	gmlenji'bc_,��(jyhxB_}bc_,�1q�d���_,i�gBxmo�i�xmi�kfo�b!]m_)*=y�{�o�ledVdji1d�]��,ypdVi!oKb�Vh_0%B�,u�l��\z

��?�� �!F�[ �!P��\J�Y 
����� � 
@R

��������� � ��� � �$��¢ � % � �=§ �^¢�" �^¢\¡¨§��^§�� �f¤*§ �	� � ���,§1�	�^¢�� ��¡�� � ��¤��1¤
�GoX_���]Iu�q��� �z-,�oG�BdGqjo�lI���ledji!o/gmlenji!o��=`�d���xBd�]In£�mgB_,��`��bc_=vexBdji1n��1_~�i1_�x ��dji!d�]��,yhdGq�_��!]Io�q�dji��V�mo���_
gBxm�1b�i�� %mdj~!y z��	�1xB_ gmlenji�%��d'{}_�(ji!n�q�_���]Io�qjyhxKxmo���n�`�d �7_�]�{)��xBq�`�z�_��!]Io�qj��`�d ��o%Vhd&%mi��l�����o�]m`,u�l��
+ o�i��#V z:� o%VpgmdVle_#Vh_�]�yp{�o���d /1��`yhq�_���]jz �z-,���z

+ o9/ + ��/

� ��]Iu�q�d�� �z-,�� $Q_��!]Io�q�dji�k + o9/�{}_,i1_=lI�!]m_,{�o�xmyplI��n + ��/�bc_,{}_=l�k���� o%Vpd&%mi��=lI���K��o�]md�`

��������� ��¢�� ��� �1§��£ @§��£§�� �f¤ § � ���$ 1¡�§���� � �^¢ � �Q¡, ��1§��� 
�Go�_��!]Iu�q��=� �z�
��mgB_,�'qjo�lI���=ledji��¨~1`,o/{}_�(ji!n�q�b3�!gB_����]Id�b!]md�q�dji�xmo�ledX`��bc_=vexBdji��=lI�¨�1_=~!i1_�x ��q�_����
]Io�q�dji!k�`��qjo�'I_3`,o�i1n�dji!d�]��,yhd'o¨q�_��!]Io�q�dji!k�gB`���xBd.V�i1nj�1_�qjo�xmk�(�dji!k + ~1_�b�o�~UVhn�dji1d�]��,yhd /�z�$Q_���]Io�q�dji!k�`��6�
qjo�'m_�`,o�i1n/dji1d�]��,yhd�~1_��=�!i1dji�xm����dK_��!]3z �z�
�o ����dj~�i1_~��!lI�!u�`=gBxm�1b�i!k�gmlenji�o'gVi!o�gBxmo3`�dji��={�y�qju�{)��]�i��
i!khq���={�y��!_~!i!_�xmo�{�y�_=~1]Io�qjyp`�_,gBxmkQ`*%Bdjl���b�Vh_=lI��gBd@bc_�q�_�]m_3`,o�xBd.Vpy=��d�`=k��Bo���_Kxm{�o3`,u���i1d��c_ ��x��.Vpdjgmo�b#'md��
`,u�(ji1_,��v�u�gBx�gB`���xBd.Vpi!nVdji1d�]��,yhdVo���gB_�]m�����mk z � i!d�]��,yhdK�)%3����t���� � �
	X�Bdj~!i1_�x\V�yh`��={�yQx��.VhdjgB���Bd�xBdj~1�'{�o%Vpu=z

�¨i1_�(jgBxB`=k�dji1d�]��,yhd�gm��1xBdjv�i#� " �����#"1r #%i!o�~!o�i1nK_��=�Bd���x¥� gmlenji��/�Bd�`�%mo��¨`��]Io�qji��}`��%�%mk �Qxmo���_3`�_,�
ypi�� _�]I{�o�l�y�qjkpgB�,u�{�d�bc_,{}_=l�k�q�_��!]Io�q�dji!k#`�]Id<(jyp{X��gB`���xBd.V�i1nj�1_�qjo�xmk�(�dji!k z�< ]mdju%Vpi1nj�1_¨bc_�q�_�]m_3`,o�xBd.Vpd
xB_�xB_|q�_��!]�o�q�dji!k�i1dj{�u d��`yh`,o%Vpdji�x<��o%Vhd��Bd `�1_=~!i1n�i!o�b#'3z�b!]I_9q �my7%Bx��ji!k�!v�y�i1�*��gB`���x\Vpo i�o ��o�gmu�~1�
~1_,{ ��o�bc_~�z
�!'Ikh��Vpo�~1dj{ `�*%Bd�bc_�b�gIo�i1nj�1_G�BdV`,u%VhdjlV`�d�`gBxm�!b�i!k\gmlenji�������xBd�]m�'{�u/i��UVp_3`�_,�%~�y���!qji!k�_=~1]Io�qjyp`�_,gBx<�

� �  z �!'Iycq�_��!]Io�q�dji!kf`��qjo�'m_�`,o�i1nXdji!d�]��,yhd�y\`�dXgB��!xBdjv�i1_,gBxmyfgmdV`,u%Vhdjl#�Bd�`=k�Bo���_�ved�]Ii1nVx��.VpdjgB_��!�xBd�]mn
i1d�`��qjo�'�����d�(ju�~!i1_,��dji1d�]��,ypy ��`=yhq�_��!]3z �z�
�o=z1��i!_�(jgBxB`kQ~1_�b�o�~�Vhn�dji1d�]��,yhd�i!o�`,u%VhdjlG`*%Io���i��UVp_3`�n@i1dji!k �
`=yhq�_��!]jz �z�
���z

��������� ��¢�� ��� �1§��£  ��  ¡� 
� �!]�u�q�d�� �z ��yWVp��gBxB]I���Bd�{}_�(ji1_,gmx@gm�gBxBnj{�� � ��]Io�~¨q�_��!]Io�qjyhx�gmk �GbBVh_0%Bd�����q�d}�xBd�]m�=lI���BdK~�o�i!u�gIlenji!o
g\Vh_�(�dji�o=z ��o/_��!]Iu�q��=�K�BdVq�_��!]Io�q�dji�o�`��bc_=vexBdji!u}gmlenji!o/b!]m_G�Bdj~!i���bQ_�qjy�l�y � Vp�!i�ledGbc_,{}_=l�k3��o%Vhd&%mi��l��
��o�]md�`¨gB_,�!v�o�gmi#��g�`��=g\Vhdj~�i1_,��gmkhxmkZxB]m_���!�1d.Vpi!kp�*�\z � 'IyZ��V�y�(&%mkp{ bQ_,��Vhdj~!��i!o�gmlenji�3��i!o�_��!]jz��z �,o��1�Bd

4 



+ o9/ + ��/

� �!]�u�q�d�� �z�
�� $Q_��!]Io�q�dji!k + o9/�`��qjo�'m_�`,o�i1nXdji!d�]��,yhd + ��/#gm`���xBd.Vpi1nj�1_�qjo�xmk7(�dji!k

b�o�xB]Ii!n�� (�d�gmk ��`qji!yh��Vpu�o�~�o�b!xmyh`=i!kp{ ~#�.Vhdji!kp{ g�d.V�yp{�ypi!o�l�k � �*`]IlI�1_#V �¨gm��1xBdjv�i#� � �*`�]Il��1_#Vh�%i!d�_���gmo5�
�����d�z

+ o9/ + ��/

� �!]Iu�q�d�� �z ��� $Q_���]Io�q�dji!k\gmkhx��
8@o%V7%mkQ`�Vpo�gBxmi1_,gmx#y�{}b�Vhdj{}dji�xB_3`,o�i!nj�1_}o�~!o�b!xmyh`=i!kp�1_�~��.Vhdji!k�b�Vh_=lI��~1_��=�!{}dji�xm���Bd�_���]jz �z ��� �}`�_����

Vpo�gBxBdjl���g@`�*%�%IkZ�!_~!i!_�xB_,� ~1_�b�o�~UVhnj�!_�qju�'Iyp`�nj�1_'xB_���@��i1d��c_#Vpyf`�d}`=kpled}_,gB`���x\Vpdji��=lI��_���Vpo�gBxBdjl��3��~1_��
lI��u�qjk^�/��dj{�i#� ��%mk�{X� ~��.Vpdji!k�i1d<(}`�_���Vpo�gBxBdjl���gVi�k�(&%mkp{�y��1_=~!i1_�xmo�{/y�qju�'Iyh`�nj�1_�xB_��=�3���xBd�]m�={�y��mgB_,�
i!o�b#'3zfqjo�gBxmkpi#�ji1n�v�u�gmxmy�gmlenji���z 2 ~#�!g Vhdj~1�=� xB_,�1_/��d�`��=g\Vhdj~�i!u�gmk �X`�_,gB`���x\Vhdji��=lI��_���Vpo�gmxBdjlI������gBx�%mk

4 �



o}_���gIo������Bd�`=kpledV~1d�xmo�yWV7�@�!i1d<(Vgmk ��`�_���Vpo�gBxBdjl��%gBxmk�i6�\z

��������� �K¢ ��¡ ��� ��	���¢��¡ �
�^]I`i!k^x�'Iy^yhxBd�]Io�led�`��bc_=vexm���Bdj~!i1_=~!�!lI�!n�gmlenji�� qjo�l����=l����Bd�_���]jz �z-4z �Z_�~1_���_,i!vedji�k£b!]I`i!k�ypxBd�]Io�led��
`=yhqX_���]jz��z-4�o��f~/��d}gmlenji!o�`��bc_=vexBdji!o�bc_,�1q�dKb!]m_�b!]Iyp{�u�]�i!k�_,gB`���x\Vpdji!k �c`���_,i1�]mn�xmi!kp{ b#'�khb�o�~��Xb!]m_
�Bdj~!ypi���b�Vp_0%mi��Gqj~1]m_��fgB`���x\V�o�i!o�gBxB]m_�b���z&2�xBn�xB_���u�qjy�i!dj{ ��(�d (ju�~!i���b�o�b!]IgBd��Gb!]m_�xmi!_,�1x�b�Vh_=lI��VgBxB]I_�b��3�
o}b!]I_�xB_G��dVxmo�xB_�b�Vh_=lI�!o}led.V�u�ved�]Ii!u=z

� �j�1dj{T~!o%V7%mkpl��|yhxBd�]Io�l�k �^`ypq'_��!]jz�z-4��@��l�gBd%gIlenji!o�_��c_,�!o�l����Bd'_9gmxmkpi���o _,gB`���x\Vpdji!ka`qji!yh�,o��mkpl�k
_=~1]Io�q�dj{ _~�b�Vh_=lI�3����xBd�]mnKi1d �mgB_,��b�]Iyp{�u�]Ii#�VgB`���xBd.Vpi��{�y	qj~1]m_��my z#2Gqj�UVhdj~!dj{ ��lI��o�]Io���xBd�]���_��1��d��x��
gmlenji�����q�d �B{}nji�o}�Bd �By�lI� _~!]Io�qjyh`�_,gBxmy �!��d�`=kpled�v�y�{}nji���b�o�xB]Ii!n�{�kh]�i1n �m]m_�q �mo�gmi��ji�k �'gmlenji�������xBd�]In��Bd
q�b3�!gB_��cdji1_}b!]�uj`��KgBd����i!~!u�]Ii!k�{�ycgB`���xBd.Vpi��{�y	_=~1]Io�q���z�< {�d�xB_~�x �b�����Vpo�gmy�lm���]�oj��xB]Io�l�y�i��/gBdXb!]m_
q �Bdj~!i1_=~!�#%Bdji!k�b!]Iu3`���bc_�b�gIo�i!u�`�Vpo�gBxmi!_,gBxZi�o��1]Io�qj���Bd�xBq�`Qz�_���_#Vpi!kp{ gB`���x\Vpdj{ ��]mdjgBb�z�gB`���xBd.Vpi��{ %I�!{}dj{
+ o�i��#V z1o�{X��yhdji�xNVpy��,��x1/1��xBd�]m��{�u�`/]Iu�{�l�ycgmlenji�����_,i!gBxmo�i�xmi!k\�1_=~!i1_�xm��o���d@b#'Iy�vexBdji���d@�,o�(j~1n�b�Vh_0%Bd
gmlenji���z

+ o9/ + ��/ + l /

+ ~ / + d / + �1/

� �!]�u�q�d�� �z-4���2��=g\Vhdj~�i!u�gmlenji�o�bc_K~1_���_,i!vedji!k + o��1~ /^b!]m`=i!k�yhxBd�]�o�led + �@�=d /£~1]I�!�!n�yhxBd�]Io�led + l����1/^x�'md�xmk
yhxBd�]Io�led

������� 
 �'�1���3"£� ¢���� ¢�" ��� ���
�Go�_��!]�u�q��� �z��#�mgB_,�/q�_��!]Io�q�dji��/`�g\Vpdj~1���K`��bc_=vexm�@�Bdj~!i1_=~!�!l��1n�gmlenji��/�UVpy�led�z ��o Vhd�`�n@gBxB]Io�i��G�UVpypled
gBd@i!o�lI��u�qjkc���!~1_�`,oXg�_��=i������Bd �Bypl���(G��_�d�	�l�ypdji�x#_=~1]Io�qj����d � � �� ��4*�1b!]Ioj`�_,�'v�u�gmx�xB`�_�'�kQgmx��ji!oX~!]I�!�1n

4�,



���!~!_3`� �Qd�q¨_���dji\z �Go�_���]jz �z���o��Bd�gmlenji!o `��bc_vexBdji�o�b!]I_��Bdj~!i�Ebc_�qjypl�y � Vp�!i�led�z �Go9bc_=~UVh_�(jled
o¨b!]Io3`�n�gBx��ji��'���!~!_3`���Bgm_,��q<'md�xBd.Vpi1n�q�]Il�o�~UVp_3`�n'_=~1]Io�q���_=~ i1d�qjo�gBxmk�i��ji��=lI��_���dji�z � �!]Iu�q�d�� �z����
q�_��!]Io�qj����dV`�=g\Vhdj~1d���`��bc_vexm���Bdj~!i1_=~!�!l��1n�gmlenji���b�]m_}`�d.Vp{�y\�]Iu�xB��_,�%xB]Io���d��xB_�]Iypy � Vp�!i!led�z

+ o9/ + ��/

� �!]�u�q�d�� �z����)$Q]�l�o�~UVh_3`�n�_=~1]Io�q���`��Bdj~!i1_=~!�!l��1nj{ {}_=~1d.Vp���UVpypled + o9/���_,i!gmxmo�i�xmi!kcbc_�qjypled � Vp�!i!led + ��/
�]Iu�xB�,u�xB]Io��Bd��xB_�]Iyhd � V��!i!led

��������� $ �����	��� % �1�Q¦f¢ " ��� � ���

� lenji!o�� 	�� ���#"�	 ��� %�gBd�gB�9V�u�~!u�q@b���xmyQ`���%B��_�`��=lI�'���!~1_3`Qz ��dj~!i!oXq@���!~1_�` �;Vhd�`��b#'Idj~!i!k�{�]Io���_~!]Io�b@�
{�u'��_d�	�l�yhdji�xVq�]Il�o�~�Vh_3`�nj�1_%_~1]�o�qj� � � `���x�%mk£i1d<(  �f_,gBxmo�xmi!k^bBVh_l����/�mgB_,� bc_,�1q�d�~!y�� 1qji!k*z �#�!~1_�`��
�mgB_,��]md�b�]md�q�dji�xB_�`,u�i���gmkhxmk �94 � bBVh_0%Bd�����le_�(Gi!dji!k�{�i!_,�1_1z � lenji�o#�Bd�bc_,{)��]Ii�����dj~!i!_~!��lI�!u���i�ypl�{}nji��
�Bd�]m_�qjgmu��UVpu���o}b!]m_�xB_}`�g Vhdj~!i!u}gmk ��_���gmo�������d�l�l�o 2 ��� b�Vp_0%Bd���z

2G�g Vhdj~1d��%`�bQ_=vexm��gmlenji���b!]I_���_,i�gBxmo�i�xmi�k�bc_#Vh_,��� � V��!i!ledK�1`,u�~!kZ_��!]jz��z���o��f�fz �Go�_��!]jz��z���o��Bd
~1_��#'Id�b�o�xB]Ii���_=~UVhdjgm��_=~�i1d�qjo�gBxmkpi#�ji1n�v�u�gBxmy����!~1_�`���z �Go�_��!]�u�qjl�kplI� �z���l��~G�Bdagmlenji!o�`��bc_vexBdji�o@b!]m_
xB]Io��Bd���xB_�]�ypy � V��!i!led�z $c{�ji!o !�UV�� ~1_�b�o�~!�9g\Vp�!i1djv�i�kplI� b�o�b!]IgB�����Bd/b�o�xB]Ii�u�i!o�b#'jz	i!o�_=~UVhdjgml�k�lI��_=~
gB��Vpo Vhd�`�nj�1_�b#'mdj~!i�kp�1_K{}]Io���_=~1]Io�b��\z��!'mdj~!gBxmo3`�%_�xB`,o�]I��gmkhx��Vbc_�~1_���_,i!vedji�k�x�'md�xmk	yhxBd�]Io�led�`�bQ_=vexm�
�!{}_�(.-���Bd�qjkpgB�,o�x��z��5� ��b3�1`�_=~!i!k + `=gBxm�1b�i!k /£gIk �Z��d�qjo�l����=ledji!o�i!oK_��!]jz��z���d�z

��������� $ �����	�����£� ¤ �=§��
'OVp�!gBxB]Io�v�i�kfgmlenji!o��=r;�
	 ����d}{}_=~1d.Vhdj{ �UVpy�led����xBd�]Iu�gBdjgBxmuj`,u�q�d}vex¥�6'�����~1_3`%��gBbc_�'Iu�~!o�i��l���~1_����<(ji1n
'Io�~1_�`�n�qju�gBxmo3`����z � k �agmlenji���gBd�gB�9V�u�~!uKq �&,��9,���b�Vh_0%Bd�����v�u�gBx�xBn�xB_�gIkhx��#�BdVq�_��!]Io�q�dji!o�i!o}_���]jz �z +5� z
2G��bc_=ved�x/�,o�(j~1n¨q��1`�dj~!dji��=lI��`,o�]Iypo�i�x�gIlenji��|xB]I`,o%V�` b!]1�!{)��]I� 4��3�����j�1dj{ �xBd�]m�=lI������Vpo�gIlenji!o
o�~!o�b!xmyp`i���]I_�qj~��.Vhdji!o}i!oKb:'Iyh��Vpy7(ji�� � ��� b�Vh_0%Bd��Qz

� lenji�w`��bc_vexBdji1_,�Eb!]m_��Bdj~!i�|bc_�qjypl�y � Vp�!i!led�g���o�]md�`=i��{ q�`��]Io�qji��ji!k�{TgB`���xBd.V�i1nj�1_�qjo�xmk7(�dji!k
qjo�lI���=l�����d�_��!]jz �z +�o�����z �Go�_��!]jz �z +�oa�Bd�q�_��!]Io�q�dji�bQ_,��Vhdj~ �mqa_��=i!o ��i!o@b�]m_�x�� ��%Ik1_,gB`���x\Vhdji1_,��gBxB]Io�i�
�UVpy�led��_���]jz �z +��%qjo�l����=l����BdXqjo�gBxmk�i��ji1_,��v�u�gBx��UVpypled�z

4 




� ��]Iu�q���� �z +�l���~�yWVp��gBxB]I���mkZqj{)�ji��9gB`���xBd.Vpi��l���bc_,{)��]1� ` �UVpypl�y�` ~#�!g Vhdj~1�=��qj{)�ji�� ��o�gmu�~1���Bdj~��
i1_,�1_�q}~1_,{ �\z �!�1`�_=~!i!kZ~#�!{ g@���<(ji1_,� ��o�gmu�~1_,�3�c`=yhqK_��!]jz �z +�l�������V�i!o��1]Io�q�dji i!_3`�{ �cb#'Id�`,u�(ji��
b!]m_,gm�9Vhdji��={ _��=��d��xBdj{ �	`yhq}_���]jz �z +�~\z@2G��]�o�qji1n�q�`�*%Bdji�k^gB`���xBd.Vpi1nj�!_�qjo�xmk�(�dji!kQ�Bd�b�o�xB]�i1n}q�d �B{�nji!o
i!o l��1_~�i!kh�=��bc_���Vpk7(�i1_�`�nj�1_�_��=�Bd��xm�3�^o%Vhd'{�kh]Ii�u�qj{�ji!o�`�_,gB`���x\Vpdji!kZ�Bd'`yp~�yhxBd.Vpi!u�y�i!o�b!]m_�x�� ��%mk
���!~!_3`���z
2G�g Vhdj~1d���`��bc_vexm�}b�]m_@xB]Io���d��xB_�]Iypy � Vp�!i!led�yWV��!gBxB]I���Bd�_��!]jz �z +�d�z<JVpy�leday1gm{)��]^bc_,�UVhdj~��a�mgB_,�}_�]�yhdji��

xB_3`,u�i���i!o�`�l��1_=~\z��	]Io��Bd���xB_�]�yhd � Vp�!i!ledV���Vpo/qjo�~�u�i!o/bc_,{}_=l�kZ~1d�`kpxmy�bc_#Vh_,� � Vp�!i!led�o/_=~1bc_3`=kp~!o%Vpo
v�o�gB_�`�nj{X� !gBd��=�'l�l�o ����_~'`�=lI�1_=~!� � Vp��i!led�z

��?�� � FID�HKJaF �!FIF�[}L ��
KJ�P �mD 
��%N �!P �	�N 
KN �
����xB_��mlenji�� ^ �9,`_=`�qji�yh�9Vp�Gqjo !ved.Vhdj{ xBd��BxB_�`,u�i!k=b!]m_���]�o�{ �Xb!]m_�`��bc_ved�x �#Vh_���u%Vpi�kp�1_a_��B`���x\Vpdji!k z��o�(j~!u
qVi!ypl����Bd@qjo�{)�<'I���BdVi!o��By�i1nGo��mbQd��x ��`��bc_=vexm��_��B`���x\Vhdji!k\o�`�%BdjlI�!i����Bd	�mi!o�(jkc~!o�i���o��mbQd��x#b!]m_�`��<'Iyhx
_�b!]Io3`~���~#�!�9Vpo�~�i�� + b#'md��BxB_�(�d
�Bd��,o�(j~!u�q�i�yplI�%b#'Iy�bc_,�UVpdj~!��i!o/`����\Vhdj~!i��'_��!]Iu�q�d��%qj~!u/`�d.V�{�y=�Bdj~��
i1_=~!�!l��!u9/�z � lenji������B_,�9{�_,i1_l��1]m_,{�o�xmy�lm��n�o}���B_,��`�i�yplI��bQ_,�#(jyhx � bc_,�1q�d�~1`,o%{�o�xBd�]�ypu%Vh� �	~!y�� 1qji!k
]md��d��xB_�]�o}~�y���!qji!kQdj{�yhxB_�]jz ��{}nji!o
�mlenji%_~1bc_�`kp~�o��Bkci!u�q�`��!{ `�o�i��#VpyplI��nj{ _�]Iy7�,ypi!u%Vp�\z
2 %BdjlI��i����Ilenji������Vh���1b!]Io3`�dji��%b!]m_/bc_,��(jypxmk�`��B���BxBnj{�� �  	 �P"�z ��b!]�oj`���Bbc_v�kh`,o%Vp�'`'xB]Io�i���� _�]��

{�o�l�y��Ilenji}i!o��B_,���Bxmo3`��xB]m_�� ��1d.Vpi!kh����o@`�i����xBd�]m�=lI�}b:'Ikhb�o�~1djl��}y` 1b�]Ioj`��a�1_=~1_�x�dj{�y��mk��B`���xBd.Vpi��l��
qj~1]m_����\z

+ o9/ + ��/ + l /

+ ~ / + d /

� �!]�u�q�d�� �z 2���(+Vh_���o%V�'OVWVp�!{�y�i!o�xmyh_,i �	d��Bx � ledji1d�� + o9/ � {�y����myh_,i�xBd��Bx + ��/ � �!o�~1_" xBd��mx + l / *	o�]���d
�Bb�o�xmy�o%Vcd"*xBdji�x + ~ /���_,{}b�Vhd"*�yWVWVp��{�ypi!o�xmyh_,i/b�o�xm��� + d /J(Gd�_,{}d�xB]Iy�lVo�l�l��1]Io�le�

4��



����� ��� 
�%�¤�����¤*¢�� ¡�§���¡
�Zo�xB_ �mlenji�oK�Bd �\Vh_�(�dji!o%q�d�~1`�_,�9vexB`�d�]Ile_3`�=lI� qj~1]I_���� �m`���x\Vpo�_��B`���x\V����Bk�l�kplI��bQ_=~UVh_�(��=�\z *fd�`���qj~1]m_��
�Bd�{}_=~1d.Vh_�`,u�i��Bdj~!i!kp{ bc_#Vh�*��_,i1dj{ �\qjo�xmk�{�le_�b�]Ioj`����d �\Vh_�(�dji�q�d �Bxmo�bc_#Vh�*��_,i*� + �  � �  /�z � lenji!o
xBd��Bxm���Bd���qj~!oK��d�`���\Vhdj~1d���_��B`���x\Vhdji!k�~!o�i1nj�1_ � � {�o%Vh�={�y�qj~1]m_��my �BxBd �mi����mo���_�_��B`���x\Vhdji!k£qG��dj~�i1_,�1_
`�d.Vh��nj�1_/qj~1]m_��Bd�z
2G� � Vhdj~!i��/_��!]Iu�q�d�� + _��!]3z��z 2�o9/#���{�.V\���x �B�={}d�xB]Iy�lm���`qj�UVhdj~1dj{ � �B`=y �\VpnG_��md�z

����� ��� $ �	�3"^¢�� ¡�§���¡
�Zo�xB_ �mlenji!oVxBd��Bxm���Bdab#'md��mi���`�bQ_=ved�x �Bxmk�i6�\z � � �mo������d	�Bdj~1dji �B`���xBd.V�i��Kqj~1]m_��<�,_��m{ ~UVh_,�!���l��K��`,u�~!]��
qjo��BxmyW-���mkpl�kpl�� �B`���x\Vh_�oKbc_~�Vh_�(����z �V`,u�~1]m�����B_,�'i!o�xB_=vedji���xmo����#(�d#�Bd �myplI��`qj~!u%Vhdji1_��mx���bc_=~UVh_�(jled��Bd
{)�ji!k*z
2G� � Vhdj~1d��/qjo�l����=l����BdV_��!]jz��z 2���z�2Gqj�UVhdj~!dj{ �/xB_,{��3��(�dVl�kWVhdj{ xBn�xB_ �mlenji�����d@_�xBd��BxB_�`,u�i!kf`�bQ_=vexm�

�Bxmkpi*�3�1��9V�oX`�bQ_=vexBdji!o}bc_,�1q�d�b�]m_}b!]Iyp{/u�]Ii!k�_��B`���x\Vhdji!k z

����� ��� ����� ��§���� �Q¡,¤ �\��§	��¡�§ �f¡
�Zo�xB_��Ilenji!o��Bd�b�]m_��BxB_�]m_�`���`�d.V�ypled�]m_�q��Iu��UVpu��co%Vhd��,o�{}d�]�oV�Bd�qjo�{�<'mdji!o�bQ_,�!q�d�i!o/`�d.Vp{�y	{�o%Vh_,�¨v�u��Bx
�mlenji���z � lenji!o���d�xB`�_�'mdji!o�`�d.Vh��_,��bc_=~UVh_�(���_,�3�Qi!o�~¨��xBd�]I_,���BdK�!{�k �Bx��ji�qj~1]m_�� �B`���x\Vpo�����dji#(a�Bd �mxmkpi��ji
�BxBd �mi���`�d.Vh��_,��~!d��B��_,�\z��Z_~�xB_,�1xB_/~1d��B��_,�K��dV�!{/k �Bx��ji�~1d��Bd�xB�]Iu�xaqj{}dji:%Bdji���bc_~!_���i��/qj~1]m_�� �m`���x\Vpo
�Bd��mxmkpi!kpl�k�~1d��m��_,�\z!2 ��x�%my�i!o �B`���xBd.V�i1n%dji1d�]��,yhd�`�d �Ilenji�� + +,+�
/�bc_l��!u�qjkaxBdj~1��_=~|`�d.Vh��nj�!_�qj~1]m_��Bd
�B`���x\Vpo���oj`�%mo��'b#'md�`,u�(ji!u/v�u��Bxadji1d�]��,ypdV`y�~!yhxBd.Vpi!uXqVbc_,�UVhdj~����,o�{�d�]m�X��dV~!u�i�oKqj~1]m_��Bdj{ {�o%Vh�={'z
2G� � Vhdj~1d��K`��bc_vexm��xBn�xB_ �mlenji�����d�q�_��!]Io�q�dji�i!oV_��!]3z �z 2�l�z ��oX�1]Io�i!y�l�kplI� �Bxmkpi��_=~�`�d.Vh��nj�1_�qj~1]m_��Bd

�B`���x\Vpo��Bd%b�o�xB]Ii!n�i1dj���mbQ_���_��m���mkpl�k�]m_�qj~#�.Vhdji!kabc_=~UVh_�(��� i�o�`�d.Vpyh��n¨xB]m_���!�1d.Vpi�kh����z �!'mdji1_��B� dji!d�]��,yhd
_=~%`�d.Vh��nj�!_�qj~1]I_���d �B`���x\Vpo�q ��d�`=i���b!]m_����j�UVh��i!o�b:'IkWVpy7%#`���B_���n !]m_3`=i!yf��yhd�]Io�]Il��!yhd�z ����xB_�b#'mdji!_��B���Bd
���B�=�1xBdjv�i!y Vh��`�~:���\Vhdj~1�=��xB_,�1_�� (�d/`�yp{�b�Vhdj{}dji�xB_3`,o�i1n � ��i1�,l�y�� 	 	 � �r � � ��d�]m_�qj�1_=~!i��!xmk^_�~�o%V7%mkp{
~��.Vhdji�k�~1`�_,��b�Vh_0%md��}qjo%Vh_�(�dji1_�i!o�_~!��o�~!�/��_,i�	:�,�1]Io�v�i!k��1_ ��o���xB_�]��3��`�d@�xBd�]mnj{ 	:�,�1]I����d�`�qj~!u%Vpdji1_��Bx
x��jlI��xB_�~!`�_,�'b�Vh_0%Bd��Qz�2+Vpyh`�dj{ `�d.Vh��nj�1_}]I_�qj~!kWVp��`qj~!u%Vhdji1_��Bxmycbc_=~UVh_�(���/_=~�`�d.Vh��nj�1_/o}{/o%Vhnj�1_}qj~1]m_��Bd
�B`���x\Vpo%b�o���~1_0%\Vp_����1`�dj~1dji1nj{��9b#'mdji1_��m��z *�d�b:%mk��1_�`� �\Vpdj~1������ q<'md �m{)������Vh_%{}_�(ji!n�~1_��mu���i1_,�1x
�mi!k7(�dji!kp{ qjuj`=y �\Vh_��mxmy\`����\Vhdj~!�� ���!i1�,led�_�]Iu��=�UVp��{ i!oK`�qj~�u%Vhdji1_��Bxmy\bBVh_0%Bd��Qz

����� ��� ��¢�%����*§� ¤ �¥� � %�¤ �	�Q¡,¤*¢ ��� ��¡ � �
�Zo�xB_ �mlenji!o��Bd �B��Vpu�~!u�q�bc_=~UVh_�(�����cbQ_=~��xBd�]m_,���Bd/�!{�k��Bx��ji�qj~1]m_��	�B`���x\Vpo=z $c~1]m_����B`kpxmk�i!o�~!y�� 1qji!k
b�Vh_=lI��3����xBd�]Iu��Bd}�!{�k �Bx��ji�o�`�dj~UVhd�bc_~�Vh_�(�����z ��o�bc_=~UVh_�(jled �Bd�i�o�lI�!u�qjk��]m�=lI�UVhd�z��Vo�{}d�]�o��BdX_�]�yhdji��
xB_3`,u�i�o�xmo���� (�d'`�d&%B��d�]mn�`=yp~!ypxBd.Vpi1n�_��B`���x\Vhdji!kZ�Bd'`�Vpyh`�dj{ ~!y�� 1qji!k£b�Vh_=lI����z ��o���]m�=lI��Vpy#{ ��(�d��m`���x\Vh_
~1_�b�o�~�i1_,�1xao�(Vbc_}{�ypi!y�{�u%Vpi��Gx�'mdjlI��ypi�xBd�]Io��,l�kplI� �a~!y�� 1qji!k�{ bc_3`]Il��1dj{'z
��dj~1_��Bxmo�xB��dj{ `��bc_=vexBdji1n �mlenji��'i!o}_��!]jz �z 2�~��Bd %m�!{ i�oKbQ_=~UVh_�(jled�bQ_��BVpk�(@�1]Io�i'�]m�=lI�UVhd�z
�fdji�xB_

%m�!{ �Bd�q�b3���B_��cdji�xmkp{ �$(�d�`�Vpyh`�dj{ {�o%Vhn�`�qj~!u%Vpdji1_��Bxmy��Q_=~#�9i!o%bc_=~UVh_�(jled�o �Bx��ji#���]m�=lI�UVpd/bc_���Vpk�(
�1]Io�i����]m�=lI�UVhdK~1_=lI�!u�qjk�����dj{/i1nj{X��~��.Vpdji!kfxB]I_�� !�!d.Vpi!kh���3��o%Vhd�bc_ved�x@b�o�b�] �B����~1_�b�o�~UVh�=lI��i!o�x �xB_
{�o%Vhn/b�Vh_0%B���i1dji�k^~1_��Bxmo�v����mkpl�k z *fd�b:%mkp�!_�`���\Vhdj~1�=����� {}_,��Vh_'���x�~1_��Io�(�dji1_%q�`�*%mdji!kp{ bc_=vexm� b�o5�
b!] �m�*�/`����mkWVpo�i��=lI�/~!_ �mlenji����qjoXledji��q�`���%Bdji!kQv�o��B_3`�=lI�'i!u�]m_����\z*8Go%V %mk�{�_�(ji1_��Bxmk,�Bo���q.Vpd�b:%myhx^`���\Vhd��
~1d��@�Bd�q�`��%Bdji!kc{}d�q�d %���b!]I_X{�ypi�yp{�u%Vpi!k=bc_�`�]Il��/bBVh_0%B����le_�(@`�dj~1d@i!o��1]I�1�:%Ik!~��.Vhdji!k �,��xBd�]In@~!_��my �BxBn
{�kh]I�/qjo�{}d�qjkf`�qji!yp�� %m��{X�\z

4�4



����� � 
  §!¢�%�§1¡ ��¤ ��� � � �	��� � �
�Zo�xB_	�mlenji!o��Bda�1]Ivedji!oG��b�]m_3`��<'mdji�k=b#'md��mi1_��mxmy�`��bc_=vex��Kb!]����mdjv�kh�*�Xb�o�b!] �B��Ko �mlenji���z � lenji!oG_�� �Io������Bd
x�'Iy	��]I�l��UVhd�����Vpkpi@�!bc_~UVp_�(����o �B`���xBd.Vpi���qj~1]I_��ez *�d�`,u��]m�l��UVhda��dXbQ_,i!_�'mdji!o/~!_�bc_=~UVh_�(����_ � 
 �B`�n
`�*%B���z �^]�oj`,u �]m�=lI�UVhd��Bd�_ �BxBd �Bi!_,��`���%B�=� i!o�~�bc_~UVp_�(���wqj~1`=y�(�dji!o=z ��dj~!dji�`�]Il��1_#V@b!]m_��mx�'mdj~!i!k
�]m�l��UVhd��Bd�bc_~�bc_=~UVh_�(���_,�\z�� V�kpi���dVi!o�xB_=vedji�xmo�����o��������V\`=yp~���x�q 1q���n �mxB]Io�i���z
�Go%_���]jz �z 2�dX�Bd�qjo�l����=ledji!o�`��bc_=vexBdji!u �mlenji!o=z��	o�xB_ �mlenji�o%_�� �Io������Bd %m�!{ �	��xBd�]m������V£qjo3`y�i��ji

i1dj~1_��mxmo�xBdjv�i��={ bc_vexBdj{ b�o�b�] �B���/`� � Vpo�i��=lI�'~!_ �mlenji���z#8@u%Vhd�� �m_,�'i!o�_���]Iu�q����b�o�xB]�i1n�i1d�b#'Ik �Bdj{�i1n
o�]mxBd<��o���x¥���£�xBd�]mn�`qji!yh��Vh���mo���_�~#��� Vhdj~1d���]m_�qj~#�.Vhdji!k �mlenji��9�cd�q'qji!o%Vp_��Bxmy��1]Io�i!y�l �mxmkpi6��z � xmkpi �9Vpk�i��
�Bd�i!o�b#'jzcb�o�xB]Ii���y�i�o�i�o��B`k�ledji1n �BxB]Io�i��K��Vpkpi�\z � Vpyp{/ypi!o�led�x��jlI��xB_�o�]mxBd<��o���x�����d}bc_,{)��]Ii#��_���xmk�(ji!u��
�Bdj~!i1_,��q�{}_�(ji!_��Bxmk=�BdVyp{}b�Vpdj{}dji�xmo�ledV~�y �mle_,i�xmypi���yhx ��{}d��m�!ypi#�,�\z

4 �



+ o9/ + ��/

+ l / + ~ /

+ d / + �1/

� ��]Iu�q�d�� �z�����'OVp���BxB]Io�v�i�k �Ilenji!o �I{}]Io���_=~1]Io�b� �

4�2



+ o9/ + ��/

+ l / + ~ /

+ d / + �1/

� �!]Iu�q�d�� �z +��B'EVp� �BxB]Io�v�i!k �mlenji!o �I�UVpypled �

4 �



� �������	��
�� �

� �������

�Zo�xB_�~!ypb�Vh_,{}_�`,u}b!]Iu�led �BdVqjo����`,u�b!]m_���Vpnj{}dj{ `=yhqj�!o%Vpypqjo�led �B`���xBd.Vpi1nj�!_/qjo�xmk�(�dji!kf`�dji1��_3`=i!kpl�� �mlenji\z
� 'Id&%Bdji!k�~!o�i!nj�1_�b!]m_��BVhnj{X���Bd�i!o���kpq�d �Bk�{�d�xB_~1��]mdjo%V�y �BxmyplI��n �B�=i�xBn�q��'_��!]�o�qj�\z ��d ��b!]I`�d���9Vh_/b!]m_�xB_
i�1xmi1n�i!o��mxm�!~1_3`,o�x@o���Vpo��my�	���_3`,o�x�bQ_��mxm�1b���qji!u�{�n�`�xBn�xB_�_��BVpo��Bxmy�bc_=v�khxmo�ve_3`�n ��]Io5	����z � �Qdjl�i#� Vhq�d
bc_��Bxm�1b�9]Idjo%Vpy �BxmyplI��n��B�=i�xBn�q�� ]I_�qj~��.Vpyhx�i!o�bQ_,��Vhdj~1_3`��'qju3`y��\Vhn + i!o�b:'jz^q�b���xmi1n��\Vpdj~1_3`,u�i!kab�o�b!] �B�=� /
oKbc_,�UVhdj~1_�`��Vi1d�qjuj`=y �\Vpn + i!o�b#'jz1`��qjo�'I_3`,o�l�kZ{}d�xB_~�o9/�z#2�qj��Vhdj~1dj{ ��bQ_�(jo�~�oj`��'bc_,�UVpdj~1_3`�nVi1d�qju3`y����
Vh_��Bxmyc`���\Vhdj~!i1n	�Ilenji�����9VpoK� 'md&%Bdji�kcbQ_,�#(jyhxmoK`��qjo�'m_�`,o�l�k	{}d�xB_=~!o=z
2G��qjo�'I_3`,o�l�k={}d�xB_=~1���Bd£`��qji�o�v����Bk,`����B_���_,�Xb�o�{)� �B_3`�_,�Ko�`�bQ_=ved�xmi!k�� Vh_�(jyhxB_��Bxmk z� 'Ik �mxm�1b3�3���xBd�]Io��

�mi!k7(jyhx�x¥��xB_wi!u�]m_������qji!u �B_,�!v�o��mi�u�]mdjo%Vpy �Bxmy�lm�,u �B�=i�xBn�qjo _���]Io�qj� i�����_#Vpyh�Qz � �!]Io�x�bc_,��(jyhx¥�E`��!yhd��
]Io�]Il��!yplI��n�`��qjo�'I_3`,o�l�k#{}d�xB_=~���� �mxBd �Bi����Bo���_¨`��=��(jyhxmk �BxB_=lI�!o��Bxmy�lm��l��9b�]Iypi!l�yhb3�¨b#'Iy^`��bc_vexm�3�fb�o�x�'Ik
��x��j{ i!d ��bc_3`�dj~!dji�� ��%Ikp{'z���_,{X��ypi!o�l�k�x��jlI��xB_�~!`�_,��b#'Ik��Bxm�1b3��`�qji!yp�,u��!yhd�]Io�]�lI�!yplI�,u}`��qjo�'m_�`,o�l�k�{}d��
xB_=~!o���_,i�xBd��#o�]1Vh_1z �Zo�xB_K{�d�xB_~!o�����VpoXi!o��Bxm�!~1_�`,u�i!o��bQ_=~1]m_���i���bc_�b �mu�i!oVo�o�b�Vpyp��_3`,u�i!oXb#'Iy�'Id&%Bdji!k
~!o�i1nj�!_}b!]m_���Vhnj{��\z

� bcdjl�y
	Qlm��nV`�Vpo��Bxmi1_��mxmy�`�dji1��_�`i!k�lI� �mlenji �Iy�`�6(ju�~!o%Vp��]I_�q&%mk�'mdji!kf�!yhd�]Io�]Il��!yplI��nX��_,i�xBd��#o�] Vh_/`��qjo5�
'm_�`,o�l�k�{}d�xB_~!�'_�i1_�`�nKbQ_��mxm�1b���zQ�%d�xB_=~!o�����Vpo�]m_�q&%mk�'Idji!o�_��1`,u�(�dji!kZqj~1]m_����%]I_3`=i1_����<(ji1nj�1_ �m`���x\Vpo
o�q�]Il�o�~UVh_�`��=lI��_~!]Io�q&�\z 8@u%Vhd���9Vpo/b#'Iy\`�bQ_=vexm��bc_,��(jypxmo/i1_�`,u��QxBq�`Qzci��UVpxmu �B`���xBd.Vpi!u�yhxBd�]Io�led��Q�xBd�]Iu
�!{}_�(ji�yWVpo�i!o��mxmoj`=yhx�]1�1qji1nVb�o�]�o�{}d�xB]m�'`��bc_=vexm�%b!]I_�b!]Iypi�l�yhb�ypu%Vpi#�G]I_�qj~!kWVpi1nV��{)�.Vhn + i�o�b#'jz#(ju�]m_�`��,o9/
o}b#'�yh]m_�q�dji1n + i!o�b#'3z � Vp�!i!led / �B`���xBd.V�i1nVqj~1]m_��Bd�z
2w]Iu�{�l�yb!]Iu�led#��9V=i!o3`�]�(�dji}o@yp{�b�Vhdj{}dji�xB_3`,u�iKd"*=bcd�]Iyp{}dji�xmu%Vpi!k�]Io�~!yh_�qjyhxmi�k �B���BxBnj{��  	 �#"�����xBd�]m�

]mdjo%Vpypqj����dK`��bc_=ved�x �#Vh_���u%V�i!kp�1_�_��B`���x\Vhdji!k^bQ_,{�_l�k��!ypd�]Io�]IlI��yplm��n/��_,i�xBd��#o�] Vp_�`�qjo�'m_3`,o�l�k�{}d�xB_=~1��z
� ���BxBnj{ ����VZ_~�Vpo�~��ji�b!]m_�xmy�lI������u�{ o�_�xBd��mxB_3`,u�i�i�o �mo�~#��xBd��mxB_3`,o�l�kpl�� �mlenji3�\i!y�l�{}nji�����dj�1_�`��`�_��
{ ��(�d�i!o�~!u%Vpd�bQ_��]Io�ve_�`,o�x�z � *bcd�]Iyp{�dji�xmu%Vpi�k�bc_�`,o��!o	�B���BxBnj{�� �Bbc_#Vp�
�Bdaq�`�_#Vpdji��={ yp{�b�Vhdj{}dji�xmo�v�i!kp{
�mo�q�����dj{ �,o3`,o}xB_,{X�%]m_�qj�1_=~!i��Vi1d���]Iu�i!k z
$co��mkp{�o3`��wi!u�{)��x�i!o9~�o%V7%mkab�]Iu�l�y �£]Id��Bb�z�`��q����{ ��i�o���khqjk�~�o�xB_3`,u �BxB]I�!��]I�!]Io ��]Io���� �mlenji���z �Go

qju���Vpo�~���xBn�xB_ �BxB]I�!��xm�1]I�X��}{}_,�UVh�����x£_=~1`�_�q�dji���i1_3`�n��=i1d���_,i�`�dji!v�i!k�q�b3���B_�����1]I�l��UVhdji!k1`�bQ_=vexm�\z
��`,o%Vpypxm�|`� �Bxm�!b��|b!]m_���]Io�{��|�� `��]Io�qji���q.Vhd�b:%my Vh_�qjo�vXVhdji��ji�k�~!y �Ile_,i�xmypi�!yhx¥� {�d��m�!ypi��,�@�£~1_��Bxmo�xBd��
b!]m_��mxB_�]I�Vb!]I_�d"*bcd�]Iyp{�dji�xB_�`,u�i!k,bc_��B���xm����d ���!i1�,led£_�]Iu����Vp�!{'zI$Q]I�l��UVhdji!k�`��bc_=vexm�V���{}_,�UVpo�b:'Iypi1n��Bx
yp{}bBVhdj{}dji�xmo�led �m�UVp�1��_�`,u�i!k + o�i��#V z�lXV����BxBd�]Iypi#�6/abBVh_0%Bd�� �Ilenji�� o�q�d �m{}nji!o'b�o��¨_�b!xmyp{/o%Vpyhqjo�led}`]I�!u�i!k
b�o�b!] �B�*��z

4,+



� � � ��� � ��� � �

^ � _  ���� � � 	�� � � �
�)"������ � �	� � ��
���� � � 	 �� ��r � 	�� ��� 	 ����+ ��r ��	�� "�� � �
	 �
��	 ����� �����������	�� � �B"���� %��
	�� � � ��� 	s� 	  ��r � 	�� �
	 ����z �#�1]mdjo��%~1d Vpo/�Q' � ����o�]Iy �&� � +�2��z

^ ,I_��G�1xB_=~1d��B�Qz,*fy��,��x��ml�o�bcd�z
[;S9S,���! " �(�((4> T;D�-#[�S)K=G%8��UA�> G%HI?@�9, � ��z

^ 
I_ ��z ��d��,o�d�]mx�z�#V� � 	 ��	 	����
	��r � �B" ��� � 	������s��� 	�$Gr & � 	s� �%� �&�'� � 	 � �#"�� ������� %�z#���#8�xm�1d��Iy �<��8�d�b�o�]mx��
{�dji�xa_��^��_,{}b��1xBd�] � l�yhdji�led����Vo�xm�1_#Vpyhd���dX<�i!yp`�d�] �myhxBdjyhxN*fdj�1`�dji3��*fdj�1`�dji3� ��d.V��,yp�!{�� � +,+,+z

^ � _ ��z ��d��,o�d�]mx�z �adji!~!d�]mb�o�]m��o �£�1_�xB_�]Idjo%Vpy �Bxmypl ��dji!~1d�]Iy�i�� ��_�_#V*z
[;S9S,���! " �(�((4> G�K >('PLBT=A L;:�A%M >E8;G >*>;A) �G�(�D�K* /�AUK%AP81/�GI[+ �- /�8��=[ DPG�K, � ���+ � �*'=5 �"-��0, �� z

^ 4I_ ��dji�x\Vhd�� � ���BxBdj{ �<�;'�i!l�z£�¨yple]m_ � xmo�xmyp_,i\z
[;S9S,���! " �(�((4>*>�A M;S;T=A�4Q> G%H`?$��, � ,z

^ �I_ 8�z �!z ��_,�1`ypd�]jzP(Gd�xBxmypi�� � xmo�]mxBdj~�"�ypxm�@xm�1d�,o3`,o 
�8.� �,'sz �fdjl��!i!ypl�o%V�]Id�bQ_�]Ix<� � �!i�{�yple]I_��B� �mxBdj{ �<�
, �� z��f`,o�y Vpo���Vhd � ]m_,{ [;S=S����! " P698P:�8�> K L9MN> G%H`?fz

^ 2 _X�� ��djo�]mx@��_,i��m�UVpxmo�i�x�� *	yp{�yhxBdj~�z ��d.Vpyh_�� 
�,z
[;S9S,���! " �(�((4> [�A9T;D%H�K%F �5>\G#H`?@�0, � ,z

^ �I_��9z��#_,�1dji3� � z � z��#�1dji3���1z �Vz ��o%V Vpo�led���o�i�~ 8�z��z#(G]md�dji��cd�]��1z/� �£]m_���]md����myp`�d ��d�	�i1dj{}dji�x0��b��
b�]m_,o�lI�%xB_ �!o��Bx���o�~�yh_��myhx¥� '�{�o���d (@dji1d�]Io�xmyh_,i\zQ'�i  � � ���1���
	 � 	 � �1��� 	2�43%$  � �)� � � ��$5�6#
7 8*8 � 	 � 	 � �\"�� � &,�(95��`�_#Vp�!{�d ,�,*��b�o���d�� 2�4;: �����<�G���,���Bx�� + � �z

^ +I_��9z���_,�1dji o�i�~ 8Xz ��z�(G]Id�dji��cd�]��1z �a�1d ��dj{�y
� �#�!�Qd2�=� ��o�~!yh_��Iyhx � � _#Vp�1xmyh_,i � _�]���_,{}b�Vpd"*
� i�`=yh]m_,i�{}dji�x��jz5'�i  � � ���1���
	 � 	����1��� 	2�43%$  � �)� � � �>$?�@# 7 8/A � 	 � 	� �\"�� � &,�(9 �Q`�_#Vp�!{�d � +*�
b�o���d���
 ��: �  �B�����,� �Bx�� + ��4z

^ �  _��9z	�Zz���_,�1dji|o�i�~ �1z �Vz ��o%VWV�o�led�z�� �#"�� ������� % ���B" � � ��r;�C�s��� 	�� � � &�� ��% ���%� ���s�D�szE��l�o�~!dj{�ypl
�£]md���� �£]m_�� d����myh_,i!o%V � ��_��BxB_,i@���F� ��� +,+ 
z

^ ��� _ ��z08Go��!�Qd�]Ix<� �Xz � l��!yh]I{/o�lI�1d�]&� �Zz,le_,y � � yWVWVpyh_,i@��o�i!~Y(�z08G]md�xBxmo��=y ��z �Gyhd�]Io�]Il��!ypl�o%V;Vpy��,��xmypi�� �myp{����
V�o�xmyh_,i � _�]@_,�1xm~1__�]��mledji1d���z ' i �1z�8G_�] �Bd��¨o�i!~!��z � Vp� �mo%VWVhd����1dj~!yhxB_�] �&� � � �B"�� 	�� � &G� � 	2���!�H� � �2�
7 I	J 3K� 	 � 	� �\"�� � &,� � ���%� �L�#� &M���%�N� � 	�� &�	 � �1��� 	2�PO � 	 �;��� ��� ��� � �
�)"��
	s� � &29 ��b�o���d��,�,,+;:*, 
 �*�
��d "�Q^_�]m��� �>Q ��� +,+�2�z � b!]Iypi#��d�] ��yhdji�z ' � � � 
 �;, ��� � � 
 � � � �1z

^ �&,I_ � *�V��!i!o���' i�l�z �QV��1dV�%__,i ��dji!~1d�]Iy�i�� ��_�_#V���z
[;S9S,���! " �(�((4>*>P?�/9SQ>OH1/- �9, � ,z

^ ��
I_��Xz � zP(+Vpo�� �mi1d�]jz<� 	�� ��	j� ��r���� � �SRV� &���� ��r/� � � &�� ��% ���%� ���s�D�sz���_�]��,o�i ��o���� {/o�i!i3� � o�i �1]Io�i!l�y��mle_��
�T� � � +,+�4z

� 



^ � � _}�@z	�9z (G_�]�o%V ���}z � z �f_�]I]Io�i!led�� 8Xz ��z (@]md�dji��cd�]����Zo�i!~ ��z �#o�xBxmo�yWVhd�z¨�%_=~1d.VWVpy�i��'xm�1d ' i�xBd�]��
o�lexmyp_,i�_�� *	y��,��x ��d�x�"�d�dji�8@y��\���Bd � �1]���o�led���z ' i  � � ���1���
	 � 	����1��� 	2� 3K$  � �)� � � ��$5�6# 7 8��
� 	�� 	� � "�� � &M� 9 ��`�_#V��!{}d ���*��b�o���d���, �&,;:*,�,�,*� �,�UVh� � + ���1z

^ �&4I_ ��z ��o�i1]�o��!o�i3� 8�z � o%Vhqj{�o�i@�fo�i!~ *^z0�G�1b!bcd�] Vpd�z � ]Io�b�yp~��!yhd�]�o�]IlI�!y�l�o%V^]Io�~!yp_��myhx � o%V���_�]�yhxm�!{'z
'�i  � � ���1��� 	 � 	����1��� 	2�43%$  � �)� � � ��$5�6# 7 I�� � 	�� 	� � "�� � &M� 9 �Q`�_#Vp�!{}d ,�4*��b�o���d��#� +�2 :*,  �*�
���UVh� � +,+ ��z

^ ���I_ ��z���djlm��Qd�]Ix�z �G~!o�b!xmyp`�d ��o�~!yh_��mypx � �	d"*xm�1]Id���� _�] �#yp~!yh]mdjlexmyp_,i!o%V���oj� �	]Io�l�ypi#�1z '�i  � � ���1���
	
� 	����1���
	��L3%$  � �)� � � ��$5�6# 7 I�� � 	 � 	� �\"�� � &M� 9 �1`�_#Vp��{}d ,����!b�o���d�� � �94;: �&4����B�����,� �Bx � +,+  z

^ �)2 _ �Xz��Gz ��_�xBxBd.V�o�i!~4�Xz��Zz � o�]m_�	�i�z � �P"�� �,���7��� ��	�� �	� � � 	�z���l (G]�o�" �GyWVWV � ��d "�Q^_�]m��� ��Q ��� + ��2�z
^ ���I_ �Gz �G�!~1djl�z � 	 � &�	 � � ��� � 	 �Z��� 	����!���$%�z���q�djlI� �fdjl��!i!ypl�o%V=<Gi!yh`�d�] �mypx � ���1��Vpy �I�!ypi�� ��_,���Bd����^]�o��,�1d��

� +,+ 
z�' i¨��q�djlI�\z
^ � +I_ '�i�xBd<��]Io '�i!l�z��#2@y �m�!o%Vf��_,{�b��1xmypi��1z � bcdjlexBd�]jz

[;S9S,���! " �(�((4> DIM�S;A�- /;85>O6��  =A M1-) #�0, � ,z
^ ,  _ ' � � z � � 2 2�, � ��z � � � � 	 � ��������� � � 	2������r � &�% ���f� 	s�
����r � � ��r;� � % � �P"��er r � � & � ��� & ��� &��F3 ��� ���B9�z

'�i�xBd�]Ii!o�xmyh_,i!o%V �Bxmo�i!~!o�]I~ ' � � � ' � � � � +,+�2�z
^ , � _ �!z �,d.Vhdji�o�i�~ �!z)*fd<��_1z	� %3�e��� � ����z@��q�djl�� �fdjl��!i!ypl�o%VZ<�i�yh`�d�] �myhx¥� �£�1�BVpy �m�!y�i�� ��_,���Bd����^]�o��,�1d��

� +,+�2�z�' i¨��q�djlI�\z
^ ,�,I_ �!z���z��Vo��Byp�,o=z����1d ��dji!~1d�]Iy�i�� ��
 �!o�xmyp_,i\zJ'�i� � � ���1���
	 � 	����1��� 	2� 3%$	 � �)� � � ��$5�6# 7 8�

� 	�� 	� � "�� � &M� 9 ��`�_#V��!{}d ,  ��b�o���d�� � � 
;: �&4  �B�����,� �Bx�� + � �z
^ , 
I_��Xz �Vd.VWVhd�]jz � 
 �!o��Iy
� {}_,i�xBd%l�o�] Vh_ o%V���_�]Iyhxm�!{ �7_�]�xm�1d �#Vp_���o%VayWVWV��!{�ypi!o�xmyp_,i9b�]m_���Vhdj{ y�i xm�1d

]�o�~!yh_��myhx¥� �Bd�xBxmypi��1z '�i �Xz ��yhdj~!d�]m]mdjyhxBd�]Ko�i!~ ��z � ��yp�1d���dj~!ypxB_�] �<� ��� 	3�
� 	���� �,�����/� � ��� �����C�s��� 	2�
3@� � �����  � 	sr � � �B"�� �����s�C� � �������  � 	sr � � �j�%� �#"���� � � 	j� � ����� � 	  � � ���1��� � &295��`�_#Vp�!{}d �  �*�
b�o���d���, 
,+;:*,�4 ��z � b!]Iy�i���d�]�� 2�d�] Vpo���� ��d " Q^_�]m��� �>Q ��� +,+�4z

^ ,�� _��Xz �Vd.VWVhd�]jz ���1d �!o��Bx��#o%Vpl���Vpo�xmyh_,i _�� �1_�]I{ �!o�lexB_�] ��< �mypi�� *�_ " 8@y �mle]md�b�o�i!le� � d 
 �!dji!led���z
'�i � 	�� 	� � "�� � &M� � ���%� � � � 	s� � &� � � ���
	 �
��	 � � �  � � ���1���
	 � 	 ��� ���
	�� 3 �  N � 7 I�� 95��b�o���d��
� +�4;:*,  ��� ��]Io�xmy � Vpoj`,o�� � Vh_3`,o��=ypo�����!i1d�� +,+ �z��#_,{}dji!yp���K<Gi!yh`�d�] �Iyhx � �^]md�� ��zE�f`,o�y Vpo���Vhd � ]m_,{
[;S9S,���! " �(�((4>EC�G9K >¥� ?1�=[ >RL9M D3>U85>1K '1 KPG9G�-) ���/;HUG%A9APC�DIM1-BK, �������5> D.MUC�AP<�>R[;S`?fz

^ ,�4I_��Xz �Vd.VWVhd�]jz�� �������%� � � �����  ��	�r � � ���%� �#"M� � � 	 �S� ��� � 	 � ��r �C�s��� 	�� � � &�� ��% ���%�������C��z �£�#8 xm�!d��my �<�
<Gi!yh`�d�] �myhx ��_�� �Vo�y �Bd�] V�o��1xBd�]Ii3���,��i1d � +,+�2�z�' � � � 
 � ��, ��4 � 
 
 
  �;4z

^ , �I_��Xz��1z �Zz���_��Qz � � %N��	 � 	j� � & ���B"�� �#"�� ������� % $@r & � 	����%� ���	� � 	?��� �,� � 	�� ��r;�D�e���
	 � � � &�� ��% ���%� ���s�D�sz
���\z 8�z1xm�1d��my �&�#8�d.V7�7x<� ���1d ��d�xm�!d�] Vpo�i!~��&� � +,+��1z

^ ,�2 _ �!z�� 'Iyp`,u�i1d���z��%_=~1d�]Ii!k�o%V7��_�]Iyhxm{X�¨b�]m_��B�=i�xBn�qj�9_��!]Io�qj�\z���o��BxBd�]�� ��xm�1d��Iy �<�Z��q�djl�� �	djlI�!i�ypl�o%V
<Gi!yh`�d�] �myhx ��ypi �£]Io��,�1d��:, � ��z

^ , �I_ � z *	o�i��,�1dji1_,�@���}z ��_,�!o�xB_,�!lI�@�^o�i!~ ��z��fd.V Vpyhd�]jz �GiG��~�o�b!xmyh`�d 8Gy��mle]md�xmyhqjo�xmyh_,i ��d�xm�1_~ � _�]
��o�~!yh_��mypx �Qz ' i  � � ���1���
	 � 	����1��� 	2������	 � � 3%� ��	 � &�	 ��� ���
	�� 7 I�� 9 ��`�_#Vp�!{}d �����	b�o���d��/� ,  4;:
� , ���*�Q�#o�{X�!]Iyp~���d��!< �)� � d�b!xBdj{��cd�]�� +,+�,z

� �



^ ,,+I_ (Kz��wz *fo�] �m_,i�o�i!~ ��z � �!o���d��mbQdjo�]Id�z � � �B"��
	s� � &������%��� �#"�� � ��	����� ����$ 	s� � �B" � 	j� � ��	� � �
��� &,����� � & ���C� ����r;�p������� � �!z���_�]��,o�i ��o���� {/o�i!i3� � o�i �!]Io�i!l�y �mle_��1�S� ��� +,+ �z ' � � � � �;4�4 � �  � � +,+ �
4z

^ 
  _�*	y��,��x � _�]m� 8�d��Iy��,i\z,*fy7�,��x "�_�]m����z
[;S9S,���! " �(�((4> T;D�-#[�S�(UH�//'�C�A�KPD�-%M > G#HI?$�0, � ,z

^ 
 � _ �Xz���o *cz � {}_�_�xm�Ko�b!bcdjo�]Io�i�led �7_�]�bc_#Vh�*��_,i!o%V �m�1]���o�led���z�� � � �f�D� ����r  � � ���1���
	 �64 + 
0/ �����  : �)2�
*�
� + �,+z

^ 
�,I_���dji�xmo%V '�{�o���d���z£��dji�xmo%V���o3��z
[;S9S,���! " �(�((4>@?)A M;S�8�T;DX?)8�-�A�K >\G%H`?3�9, � ,z

^ 
 
I_��¨yple]m_����B��� � �U'�i!l�z^xB]I�1d � b�o�led�z
[;S9S,���! " �(�((4>@? D=G�/�H���8;G#A5> G#HI?@�9, � ,z

^ 
�� _ � z3����VWVhd�]&� ��z �V]md����Bd�� �Xz (�o�xBdji������o�i!~ �Zz � lI�����cd.V z ��]Io�~�yh_��myhx¥�@o�b�b!]m_,o�lI� � _�]fxm�1d �myp{��UVpo�xmyh_,i
_���~!o3�9V�y��,��x�z4'�i ��z��9z �Go�i1]Io���o�i%o�i!~ ��z ���1]��,o�xm�1_�� d�]&��dj~!yhxB_�] �<��� �
�B"��
	s� � & � � 	2�����K� ���2� 7 I A
3K� 	 � 	� �\"�� � &,� � �'�%� � ��� �,�%� � � 	�� &�	 � �1��� 	2�EO � 	 �;��� ��� � � � � �B"��
	s� � &295��b�o���d�� ��
�2 : � � �*� ��d "
Q^_�]I� � �>Q ��� +,+�4z � b!]Iy�i���d�]�� 2�d�] Vpo��1z

^ 
�4I_�*£z ��dj�!{�o�i!i@���9z �!dj~!o�����z ��_�b!b@��o�i!~ �wz �£�1]��,o�xm�1_��7d�]3z � ��d " � xB_l��!o��Bxmypl ��o�~!yp_��myhx �
��d�xm�1_=~ �7_�] ��y7�,�UVh�w��_,{}bBVhd"* � ledji1d���z '�i �£� �s�%�G� � 	�� &�	 � �1��� 	2��O � 	 �;��� ��� � � � �
�B"��
	s� � &0�
b�o���d�� � +�4;:*,  �*�38@o�]I{ �Bxmo�~1x<� (Gd�]I{�o�i������,��i1d � +,+��1z

^ 
 �I_ ��y *1o�]���i!y�{�o�xmyh_,i � xm�!~�yh_���z �£y *1o�] ��dji!~1d�]I{�o�i�z
[;S9S,���! " �(�((4>*� D <�8�/4> G%H`?@�9, � ,z

^ 
�2 _��9zf�Gz �adjypl��1d�]mx�z � � "�_����Zo�� ����o�~!yp_��myhx ���%d�xm�1_=~ 8G]Iyh`�dji¨�� *fy7�,��x��@o�i!~ 2@yhd "�d�]��Z_��mypxmyh_,i\z
�9z � l�z!xm�!d��my �<�;' xm�!o�l�o�� �>Q � ��o�i��!o�]I� � +,+�,z

^ 
 �I_ ��z �ad��xB_�]m� �jz ��t��2��r��\" ��8e����� � ����� � �,��� � %�z � � � * : ��o���Vpo�~!o�xBd.V��BxB`k�xBdjl��!i!yplI��nYVpyhxBd�]�o�xm�1]m���$,
dj~�yhxmyh_,i3� � + � �zQ' i%��q�djl��\z

^ 
,+I_ (Kz �a_,����d�]I_,i\z ��o3� �I{�yhxm�\z
[;S9S,���! " �(PL�8�/BGI[)D :�A�> (PL KISUT5>EAPC%L  �- /�8��P[ D9G9K, ,- /98��=[ DPG�K* /�8PC�D H�KPD S�4+ �/�8,4BKX? D S#[  ��9, � ,z

^ �  _��9z � z � �1d�b���o�]I~\z ��b!b�]m_,o�lI�1d��@xB_'xm�!dKo��!xB_,{�o�xmypl ��dji1d�]Io�xmyh_,i o�i�~ le_,i�xB]m_#V�_��!	�i!yhxBdXd.Vhdj{}dji�x
{�d��m�1d���z '�i $ � ��r;� � "	� � 	���� �!� 	2� � �e�3� �e� � � � � ��b�o���d�� ���,+;: ����4*� � + � �z

^ ��� _ ��z � �!yh] Vhd���z=� ��oj� �	]Io�l�ypi�����d�xm�1_=~ � _�] 'EV Vp�!{�ypi�o�xmyh_,i���o%Vpl��UVpo�xmyh_,i�ypi 8@y��\���Bd�� � bQdjl���Vpo�] � led��
i!d���z ' i � 	�� 	 � � "�� � &M� � � � 	 � �1��� 	2��� ����� 	 � � 	� 7 I�� �\b�o���d�� ,  4;:*, �&,*� � o�i �1]Io�i!l�y �Ile_��	�S� �\�¨oj�
� +,+  zQ�%_�]��,o�i �Vo�����{�o�i!i�z

^ �9,I_ �Gz � {�yhx�� o�i!~ �Xz �wz ��dji��Bdji�z (+Vp_���o%V yWVWVp��{�ypi!o�xmyh_,i xBd��Bx �mledji!d���z �fdjl����
i�ypl�o%V �ad�bc_�]mx <G<@� � � � �  ��
*� <Gi!yh`�d�] �myhx � _�� <�xmo��3� , �� z �f`,o�y Vpo���Vhd � ]m_,{
[;S9S,���! " �(�((4> G�K > L�S;8%[N>OAPC#L  �>�A�K, ��U8���A�/)K, UK=G%A%MUA�Kz

^ � 
I_ � _��7xmyp{/o���d��Q��_1z � _�� x '�{�o���d�z
[;S9S,���! " �(�((4>1K%H��=S�D.?)8�-�A5> G#HI?@�9, � ,z

^ � � _ � xB]Io�xmo � _�� x�"#o�]md�z � xB]Io�xmo 
�8Gb!]m_1z
[;S9S,���! " �(�((4>1K`S /;8#S;8�>\G#HI?$�9, � ,z

��,



^ �94I_ � �!i'{�yple]m_��m� �BxBdj{ ��z��,o3`,o�b!]m_���]�o�{�{�ypi�� Vpo�i#�,�!o���d�z
[;S9S,���! " =6=8P:�8�>1K.L9MN> G#HI?$�9, � ��z

^ � �I_�*£z � qjyh]�{�oj�6���Vo%Vh_���z��%_,i�xBd�� l�o�] Vh_�{}d�xm�1_=~��Vy�i �#Vh_���o%V^y VWVp�!{�y�i!o�xmyh_,i\z�' i �Bxmyhxm�1xBd�_�����_,{�b��1xBd�]
(@]Io�b��!ypl �&�*2@yhdji!i�o}<�i!yp`�d�] �myhx¥��_����fdjl��!i1_#Vh_������ � +,+,+z

^ � 2 _ �	djlI� � _�� x�z � � � � � z
[;S9S,���! " �(�((4> [�H=H�� K%F=C�> G%H`?$��, � ,z

^ � �I_ ��z��Zz
�	_���Vhd�]&�+�Xz ��yWVh�=yhd��!�9z��1dj~!o��co�i!~ ��z ���1]��,o�xm�1_�� d�]jzS� �!yhd�]Io�]Il��!ypl�o%V �I�1�\~!yh`=y �myh_,i�o%V���_��
]�yhxm�!{ � _�] �mxB_l��!o��Bxmypl�]Io�~!yh_��Iyhx �}{}d�xm�1_=~���z '�i �!z*8G_�] �md���o�i!~ ��z � Vp���mo%V Vhd�� ��dj~�yhxB_�] �<� � �
�B"��
	s� � &
� � 	����!�H� � ��� 7 I+J 3K� 	 � 	� �\"�� � &M� � ���%� �5�#� &M��%� � � 	 � &�	����1��� 	2� O � 	 � ��� � � ��� � � �B"��
	s� � &295�b�o���d��
� + 
;:*,  ��� ��d "�Q^_�]m��� �>Q ��� +,+�2�z � b!]Iypi���d�] ��yhdji\z ' � � � 
 �;, ��� � � 
 � � � �1z

^ � +I_}�@z52�dj~!d.V z;' {�b!]m_3`�dj~ � xB_�]Io���dao�i!~ �adjle_,i��mxB]I�!lexmyh_,iK_��)*fy��,��x ' i�xBdji��myhxmypd��	_,i � �1]���o�led���z�' i � ��� 	O"
� � 	�� &�	 � �1��� 	2�FO � 	 � ��� � � � ��� �
�B"��
	s� � &0��b�o���d��#����
;: �&, ��� ��]�y �BxB_#V �1< �)���¨oj��� +,+�,z

^ 4  _ �!z��cu�]Io=z����3�"% �$% � 	 � �����Q�D�G�3� 	s�
� 	�r���� 	�� ��r ��� %�z	��q�djlI� �	djlI�!i!y�l�o%V!<�i�yh`�d�] �myhx¥� ���1��Vpy��m�!ypi�� ��_,� �Bd��
�£]Io��,�1d�� , �� z�' i¨��q�djlI�\z

^ 4 � _ �!z��cu�]Io�� �Gz ��dji!d&%<�,o�i!~ ��z��1d.Vh��d.V z)� �#"�� 	 ��� � ��� ��� ������� 	 &�	�� � ����zc�#_,{}b��1xBd�]�b!]md�� � �jz ]jz _�� ��]Ii1_��
�Vdj~!yhxmyh_,i3� � +,+ �z�' i��#q�djlI� /�z

^ 4�,I_ �!z��Vz ��o%V Vpo�led���}z �Xz � Vp{ 
 �!y �Bx<��o�i!~ � z;��z ��o�ypi!d���z,� ��oj� �	]Io�l�ypi���� V���_�]Iyhxm��{ �7_�] �^]m_���]md�� �myh`�d
��o�~!yh_��mypx �Qz;' i  � � ���1���
	 � 	 � �1��� 	2�&3K$  � �	� � � ��$?�@# 7 8 I � 	�� 	 � � "�� � &M�(95�,`�_#Vp�!{�d , 
*��b�o���d��

 �&4;: 
�,��������UVh� � + �,+z

^ 4 
I_ ��z ��o�]Ii1_=lm�Qzf��_,{}b��!xmo�xmyh_,i!o%V1ypi�`�d��Bxmy��,o�xmyh_,i ��_��)Vp_ " � ~!y��mle]md�b�o�i!le�Xbc_,ypi�x �md�x���z�'�i �Xz���yhdj~!d�]m]md��
ypxBd�]�o�i!~ ��z � �!yp�1d���dj~�yhxB_�] �<�,� � �����  � 	sr � � �B" � �����s�C� � � �����  � 	sr � � ���%� �#"���� � � 	j� � ����� � 	
 � � � �=��� � &0��b�o���d�� 
�4���: 
 � ��z � b�]Iypi���d�]�� 2�d�]1Vpo���� ��d " Q^_�]m� � ��Q � � +,+�4z

^ 4�� _��Xz ��yWVWVp{}_�xBx o�i!~ ��z ��djlm��cd�]mx�z ��i dj{}b�yh]Iy�l�o%V le_,{�b�o�]Iy �B_,i _�� ]Io�~!yp_��myhx � o%V
�
��_�]�yhxm�!{ ��z �	djlI�!i!y�l�o%V ��d�bc_�]mx ����< � � � � +�2 � ���&4*� � lI�1__#V _�� ��_,{}b��!xBd�] � l�yhdji!led��
��o�]Ii1d<�,yhd ��d.VWVh_,i <�i�yh`�d�] �myhx¥��� �£yhxBx��B���1]��,�3� �<� � ��b!]IyWV � +,+�2�z �	`,o�yWVpo���Vhd � ]m_,{
[;S9S,���! " �(�((4> G�K > GX?;L >EA=C%L  ��)/�8PC�D H�KPD S�4+ =AI?=��/;8#C
	%S /�> [;S ?)T1z

� 




� �������	��
 �

 ��� � � ����� �

2 ��x�%mypi!o�d"*1y �Bxm���Bkpl�k V�yhxBd�]Io�xm�1]m��`�_��c_�]I��]Idjo%Vpy �BxmyplI��n �B�=i�xBn�q���_��!]�o�qj����d/b �mu�i!o'o�i����
V�yplm���z ��u��\Vpdj~!���mkpl�k �\Vp_3`=i!kpved���bc_��B{ �����X{)�.VbQ_,{�_l�yvexBdji!u�'Iyb#'Iy�_�]Iyhdji�xmo�l�y`VxBn�xB_ VpyhxBd�]�o5�
xm�#'mday��mo�{}_�xmi1n�~�yhb�Vh_,{}_�`�n#b!]Iu�l�y z��Z_��B{X���,�xBd�]mn�`�d �\Vp_3`=i!kpvm�=�Ki1dj{�o��mk1ved��B��Xd��`yp`,o%Vhdji�x
i!d � �B_,��b#'md���Vpu�~!u�i��Xo�`�]Iu�{�l�y!~�yhb�Vh_,{}_�`�n#b!]Iu�led����B_,�}bc_,��(jkh`,u�i����Bd �myplI�}b3�1`�_=~!i!k�qji��ji!k*z
2 qju3`�_�]m�,u�lI�/���B_,���1`�dj~1dji��X�By�i1n��1i����~!��bc_,��(jkh`,o�i!nVi!u�q�`���z

o%Vh�cdj~1_ ���.Vh_��mx + bc_,{)��] _=~1]Io�(�dji!nj�1_ o ~1_�b�o�~!o��mkpl�kp�!_
�m`���x\Vpo9/

o�{���ypdji�x V�y��,��x _���_#V�i!k �B`���x\Vh_
� �5' o�bBVpyh�,o�v�i!kcb!]I_���]Io�{}_3`�nX]m_�qj�1]Io�i�k
o��Bbcdjlexa]Io�xmyh_
�Qdj��oj`=yh_�]a]m_,�1xmy�i1d
l�o�b�o���yWVpypx �
ledji�xB]Io%V Vpyp{�ypx�xm�1d�_�]Idj{ _���b!]m_���o���yWVpyhx¥� ledji�xB]Iu%Vpi�k Vpyp{�ypxmi!k�`���xmo

V�yp{������ � ^�������! #" �%$'& _�( )" *,+.-0/� �21035476698;:�#�1d��� �m�!d�`�� �ay�i1d 
 ��o%Vpyhx � <#d�����%Bd�`�_3`,o�i1d�]m_�`i!_��Bx
� ^>= ?A@CB�?D=�EGF _ $IH �� 6�KJ � �#_,{�{�y ���Iyh_,i�J�i�xBd�]Ii!o�xmyh_,i!o5Lpd ~1d	L �NM�lOLpo�yh]Io���dP �X_

lOLp���BxBd�]Iy�i�� �I��Lp�1��_�`,u�i!k
le]mdjo��BdXo�i#�;Lhd
l��!{X�QLpo�xmyh`�d�b!]m_���o���y>Lpyhx¥�/~!y �mxB]Iyh���1xmyp_,i + l�~��1/ ~�y �BxB]Iyh���!v�i!k � �!i!�,led
~!y��\���Bd ~�y���!qji!k
~!yh]mdjlexay>LRLp�!{�ypi�o�xmyh_,i b:'Ikp{}n@_��B`���xSLhdji�k
~!y �mle_,i�xmypi�!yhx ��{}d��m�!y�i��
d��Bxmyp{�o�xBd���d��Bxmyp{�o�xB_�] _=~!�!o�~
d"*bcdjlexmo�xmyh_,i �mx�'mdj~!i!k\�1_=~!i1_�xmo

~�y �B�]mn�xmi!k � BT? (VUXWZY W\[]W
�mbQ_��myhxmu/� B�? ( -

�
� � Y0^ + Y�/ 8 Y� o5L �mdVle_;Lh_�]�yp{/o���d _���]Io�qV`�d ��o5Lhd&%mi��l�� + i1d��m��1xBdjv�i��=lI� /���o�]m`,u�lI�

�;Lh_����B� Lpd��B�_Lp�
y>L>Lp�!{/ypi!o�i!led _��m`���xSLhdji!k

���



yp{}bc_�]mxmo�i!led	�mo�{�bQLpypi�� `q�_�]m��_�`,u�i!kfbc_=~�Lhd�~#��Lpd<(jyhxB_��Bxmy
ypi!~!yh]Idjlex#yRL>Lp�!{�y�i!o�xmyh_,i i!d�b#'Ikp{}n@_��B`���xSLpdji!k
� � 8 Lpd�`�d L\_���~1d�xmo�y>L
Lp�!{�ypi�o�i!led {��]Ii!u
�B`=khxmyh`�_��Bx
Lp�!{�ypi!_��myhx � �mo��
Lp�!{�ypi!_,���#ypi�xBdji �myhx � �m`khxmyp`�_��Bx
Lp�!{�ypi!_,����bQ_"�d�] �m`���xBd Lpi���xB_��
{}d��m� �Ik �
{}d��m�!ypi#� + ��_,i �BxB]I�1�,led �mkhx�� /
b�o�xmlI� b]Lh_0%B�,o + bc_;Lh�*��_,i3�1qju�bQLpo�xmo9/
bQdji�!{X�!]Io bc_;Lh_��mxmi!kpi
b!]m_���o���yRLpyhx ��~1dji��myhx¥� ���!i!lexmyp_,i + bc~#�1/ ����BxB_�xmo/b!]Io3`~���bc_=~1_���i1_��mxmy
]Io�~!ypo�i!led qju�'
]Io�~!ypo�i�x�d"*=ypxmo�i!led y�i�xBdji1qjypxmo}`��qjo�'m_�`,u�i!k
]Io�~!ypo�i�x ���*��1]Io�~!ypo�i�x�bc_ "�d�] qju�'�yh`���xB_��
]Io�~!ypo�i�xaypi�xBdji��myhx¥� qju�'�yh`�_��Bx
]Io�~!yh_��mypx � ]�o�~!yh_�qjyhxmo + ypi�xBdji1qjyhxmo�`��qjo�'m_3`,u�i�k�/
]Io�i!~1_,{ `,o�]�ypo��QLhd i�u��1_~�i!uK`�d Lpypv�ypi�o
�mo�{}bQLhd `q�_�]md��
�mo�{}bQLpy�i�� `q�_�]m��_�`,u�i!k
�Bbcdjl���Lpo�] q�]�l�o�~�Lh_3`�
�Bxmo�i!~!o�]I~%~1d�`y�o�xmyh_,i �I{)��]m_=~!o�xmi!uK_=~!lI���_Lp�,o
�BxB]Io�xmy
	�dj~��mo�{}bQLpy�i�� `q�_�]m��_�`,u�i!kfbc_�v�u��BxBdjl��
�!i���ypo��Bdj~ i!d��BxB]Io�i!i��
`,o�]Iypo�i!led ]I_�q�b!x � L

� ? (�� * ( B + ? @CB�? / * ( B�? * @ + B�? / *
`y �Iyh��y>Lpypx �)���!i!lexmyh_,i ���!i1�,led�`yp~�yhxBd Lpi1_��Bxmy

��4



� �������	��
 �

� � ��� ��� �'� � � � ���

�
	�����������������������! "$#%��&'�()	+*
	,&���$-.*/�/ "0213��4'-.564��27 : �$4'-.564�����89&���$-.*/�� :�$0;���.4'-
�<��4'-.564��=�>�.8;?:��@"0! A*/�B�2� L 8 L �� "021 q ���$4AC�7=D!EF	
*64
�;�8��.4'-(�$0;���+-(-��G4�H�I
-ACJ8K��	
�$����L- L 4�H�@MN&�8
OP4��2�GQ9&
R
��$-�*/�� "1.4S��4'-.564��2-ND+EL��!�4T*�U2 L 4 q 8VC��$4'-�*64�*/�2#��W	X-.&�8���8��.�F�U�@/)	+*
	���4'-�5:4���7ND

� � �/Y��BZ>��[]\;�_^
� �a`��0� 	 �;`�� � C�8<E � � � �$4'-.564���b'c
�8!�$RX�X#(��Q!c+�8!�$�]��*68�0!@d?a02c��<& L ����$�.4'�$$@�*��$4%��	�������
�e���2���ND�E]f�8�0�1��W	g4�5.CJ8!c
h	g&g��4'-.564��2-i�S-��2 N5+R
<�24 q �.Q L 8��+	j�/�G��$4AC  1.8 L �� "c�4k&��l* L 4'f�c+	�b/*/�B�2���G8!��$	
- q L -3m�nWo�pWq/r'n�sT�X�tC$ =��#�� L 8��/-AC� u0! a@"�+�8!�$*��28!$��0!@ �
v rBw
w�xNy�p+z
{
s+{Wq �B5/��4 L -.$�/ '1.4����.4�$�|�4'1.4��49*/�B�2���X8!��2-(-��/#�&'#}&�8 L @Mc�4'��~�$4'-��!@"��@M�8 L 8V��@MO 1q �� 

4
�.��� q @M&�4'��$@N* L 4'f�c+	��/b�&3�$4 q �$��1
-�� ����k�
yk��p��kxas+n'q.z+{�s+{'q �B5/��4 L -.$�/ >1.4����.4�$�,�4'1.4��4j*/�B�2���G8!��2-�-���#k&'#3&�8 L @Mc�4'��]��4'-��!@"�/@M�8 L 8 q �20!�A�

� L 4k&��(4
�.��� q @M&�4'��$@N* L 4'f�c+	��
�6b/&��$4 q �2��1+-�� ����k�
pA�Nr�y+y+rB��p
z+{�s+{'q �B5/��4 L -.$�/ ~1.4����.4�$�3�4'1.4��4i*/�B�2���G8!��2-�-��/#�&'#g�$-��%-�& L ����$�� �8��X@"��8X� (

U W � W &
f$8�0213* L 4'f�8!c:b'c
�8!�$�F�,�tC� /*�U2@MU2� q 8��,�����WRX- q 8 L m�n'o.p'qar'n
s���$�B�4%0;8 L �
c�4k&'#�1.4����.4�$�SC�8,&'#�1.4t&�Q��$4 q ��Q L 8����g*64�� L 8T&�8 L @Mc�4'��$ �*64k&
�2021
7��G8 q @NCJ8��.�
�.4� L @M&���* L 4'f�c+	

� ��4'-�� L @9&���4'-.564��2-���8e&���$-.*/�� ]�$0;����4'-�4�5/�$�BH!8��+	���&�Q!�8 L �.� q �.�24ACJ8��P q �ND<* L 4'f�c
	����.8��
- L 4t&�4'-
1.4����.4��4'-%pt�=r
y
y+rA�.p+z
{�sW{Wq.��bhC$��4'-l)	+�4]-.&'�BH!4k&'#��+	|C$�Bc�4]��@MO 1q �� q �.�$4AC�8�b�*��24<��*68�0!@d?/c'��0!@W*/�B�2� L 8 L �/ "021
��&�Q!�8 L �+R�021 q ���$4AC�7TCJ8l-.���;8����.�2-�1+R,&���$-.*a�� 6��4'-.564���D
� � ��Y��BZ �g�+[ �V`�� 	 � �6�BZ���r"[er�`�� 	2�����BZ �J�_� C�8j���2-�1+R
�����.8!*64k&�@"���+R
�3��&���$-.*/�/ "� �$4'-.564��$8��gb�c+�8!�$R

4�5/�$��1
-AC�8  ���tCJ8T4j8��X@"�2@~�3¡�8!4'�G8!��2@u@ q ���$4AC�7��$4t&
��4�5:Q!H�����1.4g��&�Q! L ��D J ��O¢4��2�,��0;8T�/���;�8��.� q �4'1�4��4
��4'-.564��2-���8e&
	�-.H� M&'�tC$ F*64'- q 8e*/U2@F�
- L ���b| q &:D}��&�Q!�8 L ���£@M�8!�2��0!@�&
R+*64��;$-��¤�.8¥C��$4'- q ��1.�2�
-.h	��.4
&
	
f�8!�U24k&'#��� (*��27���8��! "c
7��¤�.4��/� L f$ "0�1¦&
R
*:4��;$7ND}§�4��.4�5/�.Q3C$�Bc�4¨&©*�U2 M*/����Q���4'-�5:4���-���8e&
�$$-.*/�� 
�$0;���.4'-��%-��$ ~5+R
94�5�CJ8!c
h	ª�$4 q �.Q L 8��+	i������$4AC  1.8 L �/ Mc�4k&��%* L 4'f�c
	�D=«£*a�B�2���G8!��27�- q L -im.nWo.p'qar�n�s���8
-.&'�BH�-AC�8l*64'- q 8 �
pA�Nr�y+y+rB��p
z+{�s+{'q CJ8�1.4�HS@"�W�8!�2*��$8!$��0;8¬C�8l���8¥C$��#9C$�Bc�4�-g��4'-.564��2-g�$8l&
�$$-.*/�� 6�$0;���.4'-
EL*/U2 M*/���.Q q �.�$4AC$7�*a�B�2� L 8 L �� u1.4l��&�Q! L �T�.8¥C$��4'-�*:4�����$�B$����b
�S*��$4��4G��8]�.8�-.&'�BH�-AC$ b
1.4
�/�.4�h	,�$4'-��!@d�

��@M�8 L 7g��@MO 1q �� "1.4%� q �20!��� L 4k&���1.4X4��.�2� q -=D
§��$4�¡��2���®�e���2���������! M$#�&���$-.*a�� �E9¯F� � ��4'-.564��$	<C$�Bc%&Tc L ���$@"02c����°�8;±��4k&�����OP4��2�X#B$-NbW$�BcX@.&�8

OP4��2�X#B$-gc�4'�G*/�2@"�G4t&'���.���gD
²�²



�����_^
� �a`�� ��� �/Y���Z CJ8<-�c L #��/#��G$�Bc+��!H9&�8<OP4��2�X#B$-,E9¯F� � D���8 L #]&+	
*64
�;�8���#S�$0;������&�8FO¢4����GQ}��$4ACJ�
 1.8 L �� Mc�4k&
R�021�* L 4'f�8!cjC�83�$8!*��$8 q 8��+�4k&'#����£*:4'�X4
0! =CJ8��/@"�.��1.4�- q L -	��
 v p���p v� n��'p��+p'o:D6E q #�&�@"� L 4'��$@
���X�Bc
$-�# L �/ "� �$8!H�@"�%- q 4�5/�2� q 8��� �C�8S��4X&+R���$-.*a�� "1.4G��4'-.564��2-i- L 4�H!8����X�20;�����,�<c�4'����$���+$�� ~�B*/�$4�±.@d�
�X��0! =��8!5:4X� L @"�.8�#B�2�/ :@u�W�8!�$*64 L ��0! 68���8!�$¡'@" 6* L 4'f$8!cab��G�4,5/-��g�G4'�.4�021��$4'�X�B$@"02c+	�b/��8!5:4X�}5/�B�$8!&��WR��
q &
R+�2� q ��Q��� "� ��&�Q!�8 L �.��1.4 q �B$ MH!8��� ��P q &aD�� ��r �![ 	���r��BZl� �X���+[ ��D

²��



� �������	��
 �

� � � ��� �����
	�� �  ��� � � �����

����� ������� �"!#�%$'&)(�*,+.-/*,�"0)1
E q 1 L 8��.8�� cj�4'�%-Nb�H!8%��	
�$���� �e���2���%C�8(���B*��24�¡��2���G4k&'#��ª&SC�� q 	�0;832W��&'��bWCJ8(clC�8�1.4,��*a-�f��Q��� 6*64B�
�U$8!5/�/#] q &aD42'��&'�(E9@"�$$-�� L ����021�@u�.8(�52�E]��� &�8!� q 876
D82�E]��6�CJ8<�$4'-��!#���$ �5a� L  Mc�-�2W��&'�3998!&�8 L 4�*/�G8��+
: @M9�52;9 : � P <>=@? b+�28���*=D82W��&'�%¯<-��+$@"�G8/A��+&
@M�24'���G8��+9�52'¯/A�� P <>=@? b+c
�8!�$R9C�8F�U28!5/�(����@u����$� L 4t&'�B=C$�Bc�4
*��$&��� D49]� L f$ "� c+�$4�c�8�� CJ8l@u����$� L ��0;8 � § J 2'�k&'�CBD9 P <>=@? D
§�4�c�-���5
	 L 	eh	
�4£@"����$� L ��0;8FE���*6Q�f$����b>&'�;8!$�.Qg������$�k&�8��� ¬��*��2#k&
�+R�021 */�B�2���G8!���7 ��0;8���T*��$4�@"���

�8!�$*��28! C$� q 	+c'�G2'�k&'� P <>=@? b'CJ8%�G4�H��.�%��*/-���$@"|*��$4�¡��2��� ���������i&j*��$4'�$�U$8��� =�e�GH�@"���.4JI<�}*64'�G4�0! 
��#k&+c
	,�N�Bq.n vLK5M nWoab
�$8���*=D.*64'�G4�0! 64�5N�.4�5/�.��1�4T�$c+�2@"*�$-j*64
�(C$@"�WR�� 4�*68!�2���!�� u� ��	
�$����G8��gD

���ON PQ�%*,�"0R&S�T*TUV(�WYX#Z.�%['+]\/^`_�+aW,b%cdZe1
: 8l��*64'-�f$�Q��� N��	�������S-i����������� L 4'-.H� N�/#�&
c'�S�=�Aq.n vLKfM nWoab
c
�8!�2#X�X#X��&'�G�.8!*64k&�@"���.�]*/�B�2���X8!��$	 �
�=�Aq.n vhg �ayAoWx+��
 i�y+�kj 
/n>l g ��nWq�n�s+p
s 
 inm v q.{po
ppl
�:ytoWx+��
Ti�y+�;j 
/n �8��W�4T*/�B�2���X8!��¬-/��#�&'#<C$�G���.4%E9¯F� � ��4'-�5:4���-Nb'c
�8!�$R,4�5/�2��1+-AC�8<&���$-.*a�� 

�$0;���+-=b>�l*�U� M*/�����.4'-�0;8����4'-�c��.Q��S-=�=O¢4����X#B(��4'-.564��2-�C�8X*64�*/�$#��£&�*/U2 d�
L 4 q 8eq

�/n'q.n
s+p�s 
Ti
m v q.{po
p

�8��W�4 */�B�2���X8!�� -��/#�&'#¨C��G����4 �.8!*64k&�@"������1.4LE]¯<� � �$4'-.564��2-Nblc
�8!�$R
4�5/�$��1
-ACJ8¦��*68�0!@d?/c'��0!@G*/�B��� L 8 L �� "0�1 q �.�$4AC$7°��&�Q! L ��bS�£*�U2 "*/�����.4'- 0;8����4'-
c3�.Q��%-N��OP4��2�X#B}�$4'-.564��2-SCJ8�*64�*/�2#��g&�*/U2 L 4 q 8rq

§�U2 M*64'�W	]��4'-.564��27 Kfs q.s C$��4'-%�.8!*64k&�@"���.�V�F&�*�U2 M*a���.Q�b!H!8���8¥C���4'-S-.&�8��.8��+	(��8���-.�4'�X�B$@"02c+	(��4�* L �� D
���ut v�\3!wb%cdb"�dXx(�*,+.-.*,�"0y1
z L ��&��� }4�c��.4�*��$4�¡��2���%-�C�8 q 4�5���� q 8��.4�����4�5���D��]D � D�E 1.4��2�/ }�!#���$@F4�c
���gCJ8�-��X "�$�Q��.4e�$4 L 8!�4t&��
�G8��
-Nb�-.*��24'���U$8�����8l�/��021�# q  >*:4'1 L 8��g���G�$0;���
-Nb�&�8(�$*:4����� 6�!#���$@>4�c
�/�FCJ8 q 4�5/�2� q 8��i��$�k&�4k&
R�U2#��.8!c
�G& L 8!&��(�!#���$@=4�c
���]CJ8(-/�X "���Q����%5/�B�28!&
��#G�$$-.*/��@"0;8]�$8 L �B$@M&
�/ "021g1.4����.4�!D
{9& L #���#��/ |*��$4�¡��2���%-£CJ8��G4�H��.� q ��*64'�G4�0!@}�$4 L 8!�4t&���1.4 �G8��+-=b�c L #�&�8��$�/@"0;8ª� �(	�f$@D¬�
��2-.c
$-.�2-

�G&
R q �/��� CJ8��/�.4� L @M&
R
0�1j*��$&
c
7j�24 L 8!�4k&���1.43�G8��
-�����2-��!��Q�*:4�*a@"�$-AC�8F$�B5a- L c'���9D|B
D

²k}



{]5��2# q 8!ci�9D � ��� H�@M&'�B�8 L ��c��(�$4 q 1.�2���� >��	
�$����S-��e���2���

� ��&�@M¡'��0;8(&GBD9 �$0;���.Q�b� q �=D q �GQ����T*64 L 4'1+	��T*/�B�2���X8!��27gc'���G8!�$	�b�CJ8l�G4�H��/#T*:4'�X4
0! 6c L #�&�8��2��@"0;8
�¤�S	
f$@ D � ��&�@M¡'��0!@�*64'�G4�0! 9c L #�&�8��$��@u0;8e*:4�*a@"�$-AC�8i$�B5/- L c'���9D � b}���k&
@M¡'��0!@]*64'�G4�0! ��S	
f$@9*64�*/@"�2-ACJ8
$�B5/- L c'�,�9D|6
D
�������
	 ������������
�
*/-/f��Q��� '&
R
*:4��;$-}CJ8¬�G4�H��.�¬*64'- q 8 q �$8!H�@u�S- q 4�5��2� q 8��/ ��
q.p'�ar�p s �P&
@ q �� "H!8t�N*64'�G4�0! W*64 L 4�H!c
	l�G8��
-
� p 
 v pWq:D J �8!�2���!�/ �&+R
*64
�;8!>*��$4�5/ "1/#K*64�� L 8V� L ¡�4���@M$�S-l*:4�*a�$���.��1.4|&]*�U$8��/021.4 q  "0�1lc'�B*/@"�4 L #�021ND@q�Q�1.8��
&
R+*64��;$-¦�.8��/ <�Bc
$-�� L @ q 4t&'#��¦*64'1 L 8��������$0;���+-=b�@"��O¢4��2�,��0;8i4 *��27.56Q�1
-¤&+R
*64
�;$-¦-���#k&'# �$$��&�4k&
R
U2#��.8!c:D=E *�����&����!#��$$@���$�k&�4k&���1.4eU2#���c
-£�$8 q 4�5��2� q -AC�8,*64�U2����4k&����! u� L 4��Bc
$-�# L �.QX*64��! M$���.�X* L 4'f�c
	
�$0;���+	l�<0;8 L c�4t&+R�*64��;8!>* L 4'f�8!cabkc+�8!�$�K�&�4�U2 L @"��h	]1�@M8!���B�2021�@u0$c���&
R
*:4��;8!$�� '�$��2-.c
$-.�$	�D�E 8����U$8����� W�!#���$@
��$�k&�4k&���1.4�U2#��.c�-lC�8 q 4�5��2� q 8��.4T*64�U2���.4t&��l�! "� L 4%*��2#k&�Q]*��$4�5/ "1/�tC� "0! a@M�8!�2��0;8�D�§�4G�.4�c�4'���;8��� 6&
R
*:4��;$-
*�U$8¥C$�.8,�$	
������ �.4i�28!H�@"�S-���{ s pWq�� q 4�5��2� q  K&
	+*64��;�8��.4'-��$0;���
-£*64'�G4�0! Vc�4'�/��$���W$�/ ��B*��$4k±�@u�X��0;8
8��.8!�$¡'@"8l���G* L 4'f$c'#�021ND
E9R+*64��;8!aCJ8¬�G4�H��.�¬*�U$8!��-�f$@M=*64'�G4�0! 
*64 L 4�H!c+	l�X8��+- �'o�{��6D'�
	������� &l*�U2 "*/���.Q q ���$$��&�8��� .&
R
*:4��;$-

*�U2@�*��24�5/ "1��tC$ "0! >@"�8!�2��0!@ ��*64�U2���.4t&+R����! "� L 8����}*/U$8¥C���8%�.4g�28!H�@"�S-��.{ s pWqab6c��.8 q 4�5��2� q  &
R
� L 8����.4'-
�$0;���
- q  "�$c'���.4'-¨*64£�.4�c�4'���;8��/ <@M�8!�2��0;8�� @ � D�§�4 q ���$$��&�8��� F&+R
*64
�;$-��.8��� �C$@MH��G4�H��.�i& �/� L f$ "�
&
R+*64��;$-g*64�c+�2���;4t&'�B!D
§ �B�2���G8!��2	¦&
R+*64��;$-�CJ8e�G4�H����£������$��&�@M�&©��@"� L 4�¡�4t&���� 4�c��.Q�b|c+�8!�2�£��8 q 4�5��2� q  �*64 �Bc+$@"&'��0!@

*64 L 4�H!c
	��
q.{B�/p'q
oar�p/yl&j�G8��+-�*��$4�¡��2���%-Nb.&�@ q 4�5���Da�9D|6
D

² �



{]5��2# q 8!c��9D|6 � 9]@"� L 4�¡G*��24X������$��&�8��/ =*/�B�2���X8!��27g&
R+*64��;$-
��������� ���������
	�����
�
	������� ���������¦��8ª&������.��� 4�c'���GH�@Mc�-��S7.H!8�����0�1�# q 8!j&�CJ8�����4'� q ��#�� L 8���-BC� "0! u021¤�U2 F�$8!H�@"�%7
q 4�5��2� q 8��/ �
�
q�pW�/r'p s q 4�5��2� q 8��� ���#�1 L 8��/-£���i�20;���+-�*64'�G4
0! ��94'-.�2��-/�.4k&'����$ "��4k&'#��� �>&e�4'�(�4

�$8!H�@"�%-¨��8�����0�1�# q  }��	������� *64£@"��@u0!@"� L @ q ��0!@��e*64�c'�BH��.��� �����;�8��/ }�.4k&��
�$0;���W	:�/��*a-�f��Q��� 6&
R+*64��;$-SCJ8S�G4�H��.�l*��24k&�����}*64'- q 8 q �4'1.4��4,�$8!H�@u�S-

�.{ s p'q q 4�5��2� q 8��� �1.4����.4�}8��.8!�2¡'@" �� W ���G* L 4'f�c'#�021�$�Bc:b'C$�Bcg5
	���8|C�8!&
@ L 	3�$c
-.�8��_�
�.���S-�*:4 q 4��24k&'�B�8 L @

� r�����o�s+{+n v q 4�5��2� q 8��� =��4�*/��� L �l��&�Q!�8 L �.�l8��.8!�$¡'@"8����(�/�T* L 4'f�c
	��$0;���+	
� c+$-/# L �.Q q &�4 L 8��WR©�$8!H�@"� q 4�5/�2� q 8��� KC�8�@u����@Mc�4t&'#��¦& L 8!&��e�!#���$@l��$�k&�4k&���1.4¦U2#��.c�-©*��$4�¡��2���%-ND

E 8,&�f�8�0�1£�U$8�0�1�*64�*/�$���+R�021e�$8!H�@u�G8�021gCJ8,�X4�H��.� q �B*/��4'-. q 4�5��2� q 8��/ ��$ M�Qi�¢m�p/y��a��D>¯}8!H�@u�(	�.{ s pWq
� � r����.o�sW{
n v �/��&� "0S-/�G4�H�I+-BC� q 4�5��2� q @M91.4
�/�.4�h	g8��.8!�2¡'@" ~�/�X* L 4'f$c'#�021�*64'�G4
0! ~@"�+�8!�$*64 L ��0;8(*��2&W�
�� "1�4%U�#���- ��
.o.p'qW��{�s+n'oar�{ 
��G*64'�G4�0! 65/�B�$8!&��.�lf�c'# L 	£�  n
s�y�pL�'{�sW{Wq.��D
� �2������OP4��2�X��0;8�&
	
*:4��;�8��+R
0�1i1.4����.4�|���G@"�+�8!�$&'� L ��� � �k� ��8l*��24k&'#��� N*64'��$-�*:8�� *64�*/�$���+R���&�4����

��$�k&'0!@YB
D|B
D z 4����.4�$-3@"�W�8�� q @Mh	X4 q #BU28��� b
c+�8!�2#S4��.*64k&� "��#(1�4��2�� /�X8 q @a@"�+�8!�$&'� L -=b!C�89�G4�H����9�����$$��&�@M
&X��@"� L 4�¡'-,��&�Q!�8 L ���9����� L R q 	�b+&
@ q 4�5���D.�9D|B,�P*64 L 4�H!c'�%�G8��
- � r����.o/r 
!�#"�
�n�s�$:y+r
y'��D � &�8��.8��WR���@"� L 4�¡
q 4�5��2� q -BCJ8T��4'-��!���$��Q%1.4����.4�)	i�.8¥C$��@MH�f$ b�*��27��XQ!�2�.�(�3�.8¥C�&+	�f$f$ �@"�+�8�� q @Mh	g4 q #BU28��� �&�8T�20;���.Q%�lC�8¥C�@"0�1
*64'�GQ!�$	�D
��������� %'& ��(�����*) �,+�& ��-�.0/
E9	+*64��! M$���.4'-,�20;���+-lCJ89�G4�H��.�]- L 4�H�@MK�.4(&
R
�$$-.*/�� "1�4l��4'-.564��2-G&�89O¢4����X#B$-,E]¯<� � �P&
@ q *�U2 L 4'1��rq}�
*64'�G4�0! .*64 L 4�H!c+	T�G8��
- �+n'�.p�D+�.0;������C�8<- L 4�H!8����l$�Bc�4k&
R
� q *N7���4�568��gb�C$�Bc+R���C�8<�Bc
$-�# L �.Q q 4�5���� q 4B�
&'#�����DBE�U����.QK*/U2 M*/����7|CJ8�&�8 L @Mc�4'�$�&
R���$-.*/�� u1.4F��4'-�5:4���-l*64'�GQ!�2�.Q q �����!��#G�����4t&+c
	%c8q9b�� L 8¬@
��8��$ M�c
	
�xq|��D/E 8 L @Mc�4'��<�$4'-.564��2- q #�&�@"�$ N���T�28!H�@"�S- q 4�5��2� q 8��� 21j�.8¥C��X8���f$ :&�8 L @Mc�4'��F��4'-.564��2- Lhq 8l�.4'�$#�1/�.4'-.
*�U2@�- L 4�H!8��/ �&£�28!H�@"�S- q 4�5���� q 8��� ¬@"�W�8!�2*:4 L ��0;8�b~c��.	jC$��4'- ��*64 L 8��!�.��&+�20�1.4 L 	£* L 4'f�8!c£&�8j&
R
��$-�*/�� "�
��4'-.564��2-g@u���.8;±�4k&'#��+	3�X�,�tC� =�$�8¥CJ4'-g5a�B�$&
-=D

� �



{95��2# q 8!c��9D|B � ��&�Q!�8 L ��#X����� L R q �

���������
	�� ����
�����
� rt����n v {�s+p'�.n�� ¯}4�$��0;8(c'���X8!�$	g�.4��M8!&'�
� rt����n v {��.q�nW��n�� ¯}4�$��0;8(c'���X8!�$	g�.4�*��2�k&'�
��n �
p ��{ s 
 ¯}4�$��0;8(c'���X8!�$	g�.4��"7
��n �
p"!
� ¯}4�$��0;8(c'���X8!�$	g����1.4��2-
� rt����n v {�s$#�% §~4'�2-��gc'���G8!�$	g�.4 q ���/-
� rt����n 
�n��/{'qWx�& §~4'�2-��gc'���G8!�$	g�.4�*/U$8���-
"�s'o�' � rt�(�.n v {
s+pW��n�� §~4'�2-��gc'���G8!�$	g�.4��"8!&'�
"�s'o�' � rt�(�.n v {B�.q.n'�.n�� §~4'�2-��gc'���G8!�$	g�.4�*/�2��&'�
"�s'o�' ��n ��p �.{ s 
 §~4'�2-��gc'���G8!�$	g�.4��u7
"�s'o�' ��n ��p"!+� §~4'�2-��gc'���G8!�$	g����1�4��2-
� {W��
TiBo���{�) � #k&+�2�BFc'���G8!�$	g�.4G*64��!#B�c
-
� �B5/-��Mc'�,�9D � � {9&(�"#���#��/ a*/�$4�¡��2���%-g*64'�G4
0! =c��"#k&�8��$��@"0;8

*,+.- � /�����0���
� pW�4j¦o�sWn218iAo
�.{3'¦�/{��!$ M ¯<4�$��0;8(c'���G8!�$	
�+q.{�yAo�4�p v 
Ti o.s+n518iBo���{"'���{�� $ M §�4'�$-���c'���G8!�$	g�.4�*�U$8��/-.6A�.4 q ����-
"�s'o�' � pW� j©o.s+n518iBo���{"'���{�� $ M §�4'�$-���c'���G8!�$	g�.4�*�U$8��/-.6A�.4 q ����-
�+q.n'� j¦o.s+n21piBo���{ '©��{��!$ M §�4'�$-���c'���G8!�$	j&��"8!&�4
6t&+*�����&�4.ba�/��1.4��2-.6A�.4��u7

� �B5a-2�Mc'�,�9D|6 � {]&��"#��/#��� :*��$4�¡��2���%-g*64'�G4�0! =�(	�f$@

� �



��������� + � /�����0���
 rWsWp �4��43�$-.5/�X8��+-34�5/�$��1
-AC�8l*64��M4�H!c
	,*��$4X�/���! M$#��� =�X-�c��"#��/#��� 6��4'-.564��27
� �/p 
®y+�'p 
/p 4��8!&
U$8��� >��4'-.564��2-g��8�&���$-.*/�/ :�20;���.4'-
� �/p 
 s.r����.o/r 
 � 4��8!&
U$8��� >��4'-.564��2-g�}�.8;?:��@"0! :*/�B�2� �M8 �u�� "021 q �.�24AC�7
�WnW��p -��M4�H!8��� 6&
	+*64��;�8��.�l�$0;���+	j��4G&+R���$-.*/�/ "1.4T��4'-.564��2-

� r'p s �4��4%�$-.5/�X8��+-G4�5a�$��1+-BCJ8}*/U$8!*/ "�����;8�b�c
�8!�$R��X@2� q 8 q �GQ���@MV*a�B�2���G8!��$	 q 4�5.�
��� q 8��� 

m.p/y�� q �B*a�+-.$ �6t&+	
*/�
-.$ q 4�5��2� q 8��� ~�$ M�Q�b.&�@ q 4�5���D ² D <
��
.o�pWqW��{�sWnWoar�{ 
 q 4�5/�2� q 8��� �*64'�G4�0! .@"�W�8!�2*:4��u��0;8¬1�4
����4��8���8!�$¡'@" bB�$8���*>DA*64'�G4�0! �c�4'����$���+$�� 

�B*/�$4�±.@"�X��0;8�b�&�@ q 4�5��kD�B
D �
 n�s.y�p�z
{
s+{'q q 4�5/�2� q 8��� %5/�B�$8!&��.� &
@ q -/� �"@ q ��0;8��$&�Q!�8 �"�.��1.4 q �B$ MH!8��� T�$0;���+	�b]�$8���*=D]�G4B�

��4
0�1.�$4'�X�B$@"02c�� q 4�5��2� q 8��/ b�&�@ q 4�5���D ² D|6
��{ s pWq q 4�5/�2� q 8��� <�$c
-.�8��!�+R�021©1.4
�/�.4�G8��.8!�$¡'@" �	�l���£*��M4'f�c'#�0�1�$�Bc:bNC$�Bc 5+	¤��8

C�8!&�@ �M	,*64 q 4��$4t&'�B�8 �"@K� q 4�5/�2� q 4k&'��0! ��$8!H�@"� ��{ s pWq���b
&�@ q 4�5��kD ² D|BB�
� r����.o � {+n v q 4�5/�2� q 8��� W�Bc�-��%-2�M4t&'���.����4�*/���2�M���$&�Q!�8 �"�.��8��.8!�$¡'@M8��/�}*��M4'f$c+	��$0;���+	�� q 4�5.�

��� q 4k&'��0! ~�$8!H�@"� � r����.o � {
n v ��b.&
@ q 4�5���D ² D|BA5

 {©o.{ � q/r���r 
 */U$8��$-��3c'���G8!�$	g�.4G*64��!#B�c
-ª��4'-.U2���/�.��1.4G��	�������S-

� p 
 v pWq �4��43�$-.5/�X8��+-34�5/�$��1
-AC�8l*64��M4�H!c
	,*��$4G4t&��u#���#��� N�2���/@M4 q @M$�� "1�4S&
R+*64��;$-
� p 
 v pWq �$*/-�f��Q��� :&
R+*64��;$-g*��2#k&�Q q 4�5��2� q 8����(�$0;���+	e�P*64'- q 8(&��$8!H�@u�S- �
q.p'�ar�p s �
��o.{B� q ���$$��&�8��� �&
R+*64��;$-Nb=*64 q ����$�k&�8��� ¬�.8��� ��X4�H��.����# �"8X*64�c+�2���;4t&'�BT&�8,&
RW�

*64��;$-
�+q.{B�/pWq+oar�p/y q 4�5/�2� q  =��@"� �"4�¡G*��$4X������$�k&�8��� =*a�B�2���G8!��27g&
R
*:4��;$-Nb.&�@ q 4�5���Da�]D|6
b�c
��8¬CJ8

�X4�H��.�l������$�k&
@M<*�U2 "� �u-�f$�.�F*/�B�2���G8!��$	j&
R+*64��;$-

� r����.o �4��4£�2-.5/�G8��
-�4�5a�$��1+-BCJ83*64��M4�H!c+	�*��$4 q 4�5��2� q 8��� ¬@"��O¢4��2�,��0! �4�*��M4'f$c'#�021
�20;���W	

� r����.oar�
 �
" 
/n
s�$:yWr�y

q 4�5/�2� q  .��@"� �M4�¡���8|��4'-/1.�2���+R
�,@+@"��O¢4��2�,��0;8��X@
4�4 q #BU$8��� =�����.¡��D'@"�$�2����@"���/0;8t�
�20;���W	�bN&�@ q 4�5���D=�9D|B
�N&��4'�S�4i��@"� �M4�¡'-XC�8T�X4�H��.� q �GQ���@M]1.4����.4�$-�1.4��2�� 
�X8 q 8(@"�+�8!�$&'� �"- q 4�5��2� q 4t&'���WR�021e1�4
����4��4 q #BU28��� 

� q.n.�'p �.��p 
�p &
	
*/ "f�8X&e�8;±��4k&��gOP4��2�GQ�*/�B�2���G8!��2	e&
f�8�0�1 *��M4'f�8!ce�$0;���+	a��*64 q �ND � -��$4 q �
�2#�12�MR�021g�$0;���ª�S7.H!8(�8��W�4X&
R
*/@"�¬��$&'�BF&�8 �"�X@N�2�M4'-/1.4

� p�sA� �4��43�$-.5/�X8��+-34�5/�$��1
-AC�8(@"�.OP4��2�X��0;8]4,�$	
������%-
" M {Bx.o q 4�5/�2� q  a@u�.O¢4����X���!�� /�/@"� �M4�¡S�K4 q �����;8��� u� &�8!� q 8�bkC$�G���.8�����-.�4����S�%���B�8��

&
	
�&�4�U$8��� N*��24�¡��2���S-
� �B5/-��Mc'�,�9D|B � §�4��M4�H!c
	j�$4��M8!�4k&���1�4��G8��
-g*��$4�¡������S-

� 6



� �������	��
 �

 � 	����  ���%��� � ��� ��� � � � ��� 

� �B�4i*�U2 �M4'1���4�5/�$��1
-ACJ8 q #Bc��"���/�� *64�*/@"�]*�U2@ �M4�H!8��.��1.4i�
9F�h¯"{]��D~§�4
���$4�5/�.Q¥C$f$ @"�.OP4��2�X��0;8�b
C$�Bc�4GC�8
��8 q ����� ��4'-.564��27j�.8!564T*:4�c
	��W	�*��$4G��*/-�f$�Q��� :*��$4�¡��2���%-NbtC��$4'-g-.&�8��.8��+	�&j��4'-.564��$8�0�1jq�p
n v �:p K o��+o
�jr 
 v p�� K ��o��6sS&3c�4�U28��.4k&���� ���.�$8��$#BU�@6*�U2@ �M4�H!8�����1.4,�
9F�h¯%{���D � 4X4�5a�$��1+-BCJ8 �
� � 5/������Bc+<�/@M*��M4'�G4t&���*��2#�0;8�&g�;8�f�$@"��Ql�X���.¡��"@"�;$@u�.Q]&�8lO¢4����X#B$- z � ����D
� : 4'�G*��M8!$�� 6�8;±�<��@"*��M4'�G4t&���*��2#�0;8�D
� §��$4�¡��2�����! Z��'� &�8lOP4��2�GQ�#"!&:D/-��/@M&�8!�$"�# �"�� u1.4S5
	
�8!c&%
��-=D
� «N�.�$4AC�4k&��lc&%��.	j&
f$8�021g�U2 u�g��	
�$����S-'�! Z��'� D
� §��$4�¡��2���X#B�4�����c�4'-ª��4�c
-��X8��W$��0!@=�$	
������%-ND
�)( ����$� �u���!�� N��4'-.564��$	3*��$4'���U28��� ,2'��&'� 1G2'¯/A��C2W��&'�;BD9%D
� � c'#*"!c�4k&��G�$0;���+	�D

� B


