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Four summary functions for redwood.
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Array of K functions for catWaessle.

� ��� � ��� � �L�6��� �0����� �f�

! CE.�&�#\(5�!%'&u"�*,*+"`6Y�4 �"9#�%'242!0\#\(+�4%'&�%�C�CE.�&�#\(+�4%'&� �� ��� ��� ���k�!&�1�0rq/0�1
-)6a�!&)(50�j'0\*5 ��"�&�1
	JP0![&u0rq�"�X�L�240W�! V(+G�07 ,0\(U%�C?#�*,%' 5 �m CE.�&�#\(+�4%'&� nm������ �'�kCE%�*�"�2!2]L]%' , 5�4-�2!0WLJ"��!*5 H%�C
( 6;L�0� �["�&�1 	��4& "
X9.�2K(+�K( 6/L�0�L�%'�!&)(^LJ"�(,(+0\*5&iP � (n�4 ^-]0\ ,(7(+%
(+G��4&�ec%�Ck(+G��4 ^"� {"
j'0\&N.��!&�0^XD"�(+*,�KqY%'*�"�*,*+"`6'P

! CE.�&�#r(+�!%�&Y"�*,*+"`6��4 �*50�L�*50� ,0�&)(+0\1a�!&a�~���'�h�������D-)6�"�&�%'--,,0\#\(k%�C�( 6/L�0£���/���~�V��P
� (W#�"�&�-�09 ,(5%'*50\1ig�L�2!%�(5(+0\1ig��4&�1�0vq�0\1 "�&�1� 5.�-� 50r(5(+0\1 �4& "Y&J"�(5.�*+"�2?Zp"~6�P � C � �! W"
CE.�&�#\(+�4%'&u"�*5*5"`6'g�(+G�0�&

�h�;�O�d' � )
�h�;�O�d' � � v ��� � �*)

� �



Z��42!2WL�24%�(l(5G�0 0\&N(5�!*,0 "�*,*+"`6'g7"�&�1 (+G�0\& L�2!%�(l(5G�0  5.�-J"�*5*5"`6 #\%'&� ,�! ,(5�!&�j %'&�246 %�C
#\%'2!.�X�&� ¬ (5% � P�	/0�0uHL%/�O�w'I�/�������,�8,32�% t �*) v HL%/����' �h�N�O���z�/���~�J)w"�&�1bHL%/���w'8���/�z�/���~�V�:)
CE%'*H1�0\(="��!2! \P

_HG�0[m�"�24.�0U*50\(5.�*5&�0�1a-)6a�/�N�O��.)�L%��9�4 p"7CE.�&�#\(5�!%'&Y"�*5*5"`6'P �/�N����.'�L%��9#�%�XDL�./(+0� 
"
 5.�X�XD"�*,6� I(="�(5�! I(+�!#9CE%�*70�"�#=G L�%' , 5�!-�2!0�( 6;L]0�gF%'*^0`"�#=G L�%' 5 ,�!-�240�LJ"��!*, ^%�Cp( 6;L�0� �g
�4&c"YX9.�24(+�K( 6;L]0^L�%'�!&)($L�"�(5(50�*5&�P �J%'*U0rq�"�X�L�2!07�4C Z �4 $"DX{.�24(5�4( 6;L]07L�%'�!&)(wLJ"�(5(50�*,&
Z��K(+G ¬ L]%' , 5�4-�2!0$( 6;L�0� �g

�\[/] �/�N�O��.)�L%��V' Zwv � g �:)

6;�!0\2!1� R" ¬��l¬ CE.�&�#r(+�!%�&D"�*5*+"`6{ 5.�#=G�(+GJ"�([�E +"`6�� � � � v � ��*,0�L�*,0� ,0�&)(+ (+G�0�#�*,%' 5 xz( 6;L�0
m CE.�&�#r(+�4%'& m�� �

�
� �'�k-�0\( Zk0�0\&u( 6;L�0� � "�&�1 � P�_HG�0W#�%'X�XY"�&�1D�h�N���d' � ){Z��!242�L�24%�(

(5G�0[0\&N(5�!*,0$ 50r(V%�C�#\*5%' , 
m CE.�&�#r(+�!%�&� V"� V"n( Zp%Ox 1��4XD0\&� 5�4%'&J"�2h"�*,*+"`6D%�C�L�24%�(pL�"�&�0�24 �P
!w*5j'.�X�0�&)(5 (5%7�h�N�����z�/�����Y#`"�&Y-�0w.� ,0�1Y(5%{#=GJ"�&�j'0w(5G�0UL�2!%�(,(+�4&�j^ ,( 6;2!0�g;(5G�0[*5"�&�j'0
%�CA(+G�0n"�q�0\ �g�"�&�1a(5%D ,0�2!0\#\(�Z�G��4#=Gl0\ ,(+�4XY"O(+%'*V%�Cum����[�! HL�2!%�(,(+0�1�P

_HG�0Wm�"�2!.�0$*50r(+.�*,&�0�1u-)6
�/�N�/�������h�3�! �" ����� CE.�&�#\(5�!%'&
"�*,*+"`6�#\%'&)(="��4&��!&�j{(+G�0
}3g��3g � "�&�1 m CE.�&�#r(+�4%'&� H%�CF"�& � .�&�XD"�*,e�0�1J�HL�%'�4&N(�L�"�(5(50�*5&�P

� S



� � �
	��������F���`���

�~��������������0�&�"�-�2!0\ �LJ"�*5"�XD0r(+*,�!#pX�%;1�0�24 F%�Ch ,LJ"�(+�!"�2�L�%'�4&N(FL�*5%;#�0\ 5 ,0� R(+%W-�0py�(5(50�1�(+%
L�%'�!&)(�LJ"O(5(+0\*5&l1J"�(="/Pk_HG�0n 5#\%'L]07%�CFL]%' , 5�4-�2!0^X�%/1�0\2! H�4 �m�0�*I6uZ��41�0�Pp�l%;1�0�24 wXD"`6
�4&�#�24.�1�0{ ,LJ"�(5�M"�2�(+*,0�&�1ig�1�0�L�0�&�1�0�&�#\0�%'&�#�%~m�"�*5�!"�(+0\ �g�"�&�1��!&)(50�*5L�%'�4&N(w�!&)(50�*+"�#\(+�4%'&� 
%�C7"�&N6 %'*,1�0�* �E��P�0�P Zp0�"�*50c&�%�(a*50\ ,(+*,�!#r(+0�1 (5% LJ"��4*,Z��4 50��4&)(+0�*5"�#\(5�!%'&� =�rP �u%/1�0\2! 
"�*,0� 5L�0�#\�4yJ0\1 -)6cCE%'*,X9.�2M"�09�!&�(+G�0D8 2M"�&�j'.J"�j�03"�&�1�y�(5(50�1 -)6 "aCE.�&�#\(5�!%'&��;�h��'U)
"�&�"�2!%'j�%'.� p(5%����~��'U)3"�&�1u���O��'U)NP

�F"�*+"�X�0\(50�*5 ["�*5070� I(+�4XY"�(50�1l-N6
(5G�0nX�0\(5G�%;1�%�C�XD"Oq/�!X{.�X L� ,0�.�1�%'2!�4e�0�24�!G�%;%;1ig
.� ,�!&�j " #\%'X�L�.�(="O(+�!%�&J"�2H1�0rm/�4#�0u1�0\m�0�24%'L]0\1 -)6 �p0�*,XY"�&�� _?.�*5&�0\*�� � ���)� �9"�&�1
�V"�1�1�0�240\6�� _?.�*,&�0�*c� � S�S'S)�rP !w24(+G�%'.�j'G XD"Oq/�!X9.�X L� 50\.�1�%'24�!e�0�2!�4G�%;%/1 XD"`6 -]0
�4&�0 ��#��40�&)(`g��4(�GJ"� H(5G�0Wm/�4*,(5.�0$(+GJ"O(HZp07#`"�&u�!X�L�240�X�0�&)(V�K(��!&a 5%�C ( ZV"�*,07Z��K(+G
j'*,0`"�(
j'0\&�0�*5"�2!�K( 6'P

�J%'*H0rq�"�X�L�240W�4C Z �! �"3L�%'�!&)(HLJ"O(5(+0\*5&ig

�;�h��' Zdv x&� v ���;�/�����N�V'I�&���d� �^) v �/�/�/�y)

y�(5 H(+G�0^ ,(+"�(+�4%'&J"�*I6 	;(5*+"�.� 5 �L�*5%;#�0\ 5 �Z��4(5Gu�4&)(+0�*5"�#\(5�!%'&
*5"�1��!.� � � S�� � gJ"�&�1

�;�h��' Zdv x8� v ���;�/�����N�V'I�&���d���F�G) v �/���/�k)

y�(5 $(+G�03&�%�&/x  I(="�(5�!%'&J"�*,6ª	;(+*5"�.� 5 ^L�*,%/#\0� , 7Z��K(+G "a2!%'j�2!�!&�0`"�*U 5LJ"O(+�M"�2F(+*,0�&�1 %�CR(+G�0
CE%'*,X��O� .V� 0�� � 0vq/LA��� �	�1.]�rP

_HG�0Ym�"�24.�0Y*,0\(5.�*5&�0\1 -)6 �;�h�('r)u�! {"i�Iy�(,(+0\1 L]%��!&)({L�*5%;#�0� , �XD%;1�0\2D�u%�CH#�2!"� 5 
�v�N�)����P � (A#�"�&{-�0kL�2!%�(,(+0�1n"�&�1nL�*50\1��!#r(+0\1ig��4&{"�XY"�&�&�0�*?"�&J"�2!%'j'%�.� i(+%U(+G�0 L�2!%�(5(+�4&�j
"�&�1uL�*50�1��!#\(5�!%'&
%�CAy�(,(+0�1uj'0\&�0�*5"�2!�4 50�1
24�!&�0�"�*VX�%/1�0\2! \P

����� � � ��� 
��

oU0�*50n�! w"�m�0�*,6l-�*,�!0\C� 5.�X�XY"�*,6
%�C�L�"�*+"�X�0\(5*5�4#7X�%;1�0�24 �CE%�*wL�%'�!&)(wL�*5%;#�0\ 5 ,0� �P�	/0�0
�V"�1�1�0�240\6
�|_A.�*5&�0\*D� � S'S�S)�rg �p%`q�� �  5GJ"�X � � � � S)�rgi"�&�1�(+G�0�0vq/#�0�242!0\&N(7 ,.�*,m�0\6; 
-)6 ���!L�240\6�� � � � � g � � ��� �rP

_HG�0�L�%'�!&)([LJ"�(5(50�*,&�1J"�(="� 50\( � �4 $"� , 5.�X�0�1�(5%�-]09"�*50`"�2!�! 5"�(+�4%'&u%�Ck"Y*+"�&�1�%'X
L�%'�!&)(kL�*5%;#�0\ 5 � �!&
�}P�_ 6;L��4#`"�242469(5G�0[&N.�242]X�%/1�0�2?� %'*R(+G�0[&N.�2!2hG)6;L]%�(+G�0\ 5�! +� Z��!242
-�0�(+G�0�G�%'X�%'j'0\&�0�%'.� «�A%'�! , 5%'& L]%��!&)(^L�*5%;#�0\ 5 \P �[(+G�0\*7X�%;1�0�24 $Z��!2!2F-]0� 5L�0�#\�4yJ0\1

�-�



-)6 (+G�0\�!*�2!�4e�0�24�!G�%;%;1 Z��K(+G *50� ,L]0\#\(�(5% (5G�0ª�A%'�! , 5%'& L�*5%;#�0� , �P _HG;.� YZp0c"� 5 ,.�XD0
� GJ"� 9"lL�*5%'-�"�-��!24�4( 6�1�0�&� ,�4( 6 ��� � ���'�$Z��4(+G *50\ 5L�0�#\({(+%�(5G�0Y1��4 ,(5*5�!-�.�(+�4%'& %�CV(+G�0
�A%'�! , 5%'& L�*,%/#\0� , {Z��4(5G �!&)(+0\&� 5�K( 6 � %'&��}P�_HG�0Y1��! I(+*5�4-�.�(5�!%'& �! {j�%�m�0�*,&�0�1 -)6 "
� xz1��!X�0�&� 5�!%�&J"�2�LJ"�*+"�XD0r(+0�*��;P

� 0 CE*,0��N.�0�&)(5246 .� ,0 (5G�0��
# "$# ���  �� �	��
 � �
� 
�	 
 � � #�� 
���	� ��� 
�	�� 1�0\y�&�0�1ig$CE%�*l"
24%/#�"�(+�4%'&���� � "�&�1l"�L]%��!&)(�LJ"�(,(+0�*,& � gh"� 

'������V� � � � ��� ����� �����'�
��� �� ���!�'�

� 	]0�#\(5�4m�0�246�%'.�*V(+0\#=G�&��4�;.�07y�(5 ["�X�%/1�0�2�(5%3(5G�0^#�%'&�1��4(5�!%'&J"�2��!&)(50�&� ,�4( 6'P
ow0\*507"�*,0^CE%�.�*H�!X�L]%�*,(="�&N(V0rq�"�X�L�2!0\ �P

� ��%������ � � %5��%(���+* �����;* * ��� �+'6� � %-*$* Z��4(5G��!&)(50�&� ,�4( 6 '�" SDGJ"� U#�%�&�1��4(5�!%'&�"�2
�4&)(+0�&� 5�4( 6

'A���V� � � � '

� ��%���� �"��� � � %-�"%(���+* ������*$* ��� �"'6� � %-*$* %'&�� Z��4(5G�*+"�(50�%'*$�!&)(50�&� ,�4( 6�CE.�&�#rx
(5�!%'& '�s � # BAgJGJ"� �#�%�&�1��4(5�!%'&�"�2��4&N(50�&� ,�4( 6

'?�$�V� � � � 'A���]� �
� &  ,(+"�(+�4 ,(+�4#`"�2pXD%;1�0�24 �g (+G�0u�!&)(+0\&� 5�K( 6 '%�~���]�{Z��!2!2H1�0�L�0�&�1 %�&&��(+% *50('�0�#\(
bd 5L�"�(+�!"�2�(+*50\&�1if�� "Y#=GJ"�&�j'09�4&c�!&)(+0\&� 5�K( 6l"�#�*,%' 5 [(5G�09*,0�j'�4%'&�%�CR%�-� 50\*,m�"�(+�4%'&h�
%�*H1�0�L�0�&�1�0�&�#\0{%'&u"3#�%~m�"�*5�!"�(+0�P

� ��% 4 �&'6! �"*$* �+'6� � %-*$* %�&�� Z��4(5G L�"�*+"�X�0\(50�*, �)" S "�&�1 S �+* � � "�&�1
�4&)(+0�*5"�#\(5�!%'&a*5"�1��4.� �," S�gJG�"� �#�%'&�1��4(+�4%'&J"�2]�!&)(+0\&� 5�K( 6

'A���V� � � � �.-/*%02143 � 5/6

Z�G�0�*507�?���V� � �p�4 H(+G�0^&N.�X9-�0�*U%�C�L�%'�4&N(5 �%�C � (+GJ"O(w24�!0[Z��K(+G��4&u"�1��4 ,(+"�&�#�0 �
%�C�(+G�0n2!%;#`"�(5�!%'&.��P � C8*:9 � g�(5G�0{(+0\*5X;* 02143 � 5/6 XD"�e�0\ [�K([.�&�2!�!e�0�2K6a(+GJ"�(w(+G�0
L�"�(5(50�*5&
Z��!242�#\%'&)(="��4&uXD"�&)6�L�%'�4&N(5 H(+GJ"�(U"�*50^#�24%' 50$(5%'j'0\(5G�0�*\P

� ��% �"! � '&8 ��* % �;���$%-'6! � �&����� �+'6� � %-*$* %'& � Z��K(+G (+*,0�&�1 %'*�"�#\(+�Km;�4( 6 CE.�&�#\(5�!%'&
�!��s � # B=< "�&�1 �!&)(+0\*+"�#r(+�!%�&cCE.�&�#\(5�!%'&?>@��s � � � # B=< G�"� ^#�%'&�1��Kx
(5�!%'&�"�2��4&N(50�&� ,�4( 6

'?�$�V� � � � �!�O�$����A
�
>@�O���V� .��M�

�'�



_HG�0 (50�*5X �!���$�]�a�4&�'J.�0\&�#�0\ l(5G�0 �4&)(+0�&� 5�4( 6 %�C9L�%'�!&)(5 �gW"�&�1 �!&)(5*5%;1�.�#�0\ �"
 ,LJ"�(5�M"�2H(+*,0�&�1 �KC �!��� - ���4 D&�%�(�#�%�&� ,(+"�&)(`P _HG�0�(50�*,XD �>��~���V� .��E�3�!&)(+*,%/1�.�#�0
1�0�L�0�&�1�0\&�#�0�� bd�!&)(+0\*+"�#r(+�4%'&ifT�k-]0r( Zp0\0�&c1�� 	]0�*50\&)(wL�%'�4&N(5 H%�CA(+G�0^L�*,%/#\0� 5 �� P

�$.�*�(+0\#=G�&��4�;.�0 %�&�246 0� ,(5�!XD"�(+0\ �LJ"�*5"�X�0\(+0\*5 � CE%'*�Z�G��!#=G (+G�0 X�%/1�0�2[�4 ��!&
�,#�"�&�%'&��!#`"�2i0rq/L�%'&�0�&)(5�M"�2iC "�X��!2K6��{CE%'*5Xug

��� � �!�'� � � � ����0rq/L�� �����Y� � �,�
'%�`���V� � � � 0vq/LA� ���������V� � �,�

Z�G�0\*50	�Y� � �H"�&�1
�����V� � �V"�*,0^ ,(="O(+�! I(+�4#� �g�"�&�1 � ���'�V�! V(5G�0^&�%'*5XD"�24�! 5�4&�j{#\%'&� I(="�&)(`P

��� 
 �/� � 
6�(����������������� �6� : ;�<?>=:@> <?>
_HG�0pXD%;1�0�2 xzy�(,(+�4&�jHCE.�&�#\(5�!%'&{�! A#`"�242!0�1W�;���('U)$"�&�19�! ? ,(5*5%'&�j�246n"�&J"�24%'j'%'.� �(5%$���~��'U)
%'*H�/�O��'U);P � (��! �#�"�2!240�1a�!&a(5G�0WCE%'*5X

�;�h��' Zdv �������/�h�'� v +-K;�L%'�/� t �_+'�8K v ���/�k)

Z�G�0\*50 Z �! a(+G�0 L�%'�4&N(uLJ"O(5(+0\*5& 1J"�(+"� 50r(`gW�����'�;�h�'� �! u"�& 8 2!"�&�j'.J"�j'0cCE%'*5X{.�2M"
1�0\ 5#\*5�!-��!&�ju(+G�0� ,6; ,(50�XD"�(+�4#DL�"�*,(n%�CV(5G�0YX�%/1�0�2�gA"�&�1Q+-K;�L%'�/� t � �4 {"�& %'--,,0\#\(9%�C
#\2M"� , ��:+IK;��%'�/� t �3�U1�0\ 5#�*,�!-��4&�j[(5G�0H ,(5%/#=GJ"� ,(+�4#V1�0\L]0\&�1�0�&�#�0U-]0r( Zp0\0�&�L]%'�4&)(+ ��4&{(+G�0
LJ"O(5(+0\*5&iP
� GJ"�(w(+G��4 wX�0`"�&� [�4 U(5GJ"�(UZp0{Z�*,�4(507(5G�0{#\%'&�1��K(+�!%�&J"�2��!&)(50�&� ,�4( 6 '%�~���V� � ��"� $"

24%'j'2!�4&�0`"�*k0vq�L�*50� , 5�4%'&lZ��K(+Ga( Zp%D#�%'X�L�%'&�0�&)(5 �s
'A���V� � � � 0rq/LA� � ���a���]� � �

��
 ���V� � �5�
Z�G�0\*50 � �}� � �U���

�
�H"�*50WLJ"�*+"�X�0\(50�*5 H(5%�-�0^0� I(+�!XD"�(50�1iP

_HG�0�(+0�*,X��a���]�$1�0\L]0\&�1� {%�&�246 %'& (+G�0D ,LJ"�(+�!"�2�2!%;#`"O(+�!%�& ��gA 5%u�4(7*50\L�*50\ 50\&N(5 
�, ,LJ"�(5�M"�2�(+*,0�&�1���%'*n ,LJ"�(5�M"�2 #�%~m�"�*5�!"�(+0�0 	]0�#r(+ \P � (9�! 7(+*,0`"�(50�1 "� {"i�, ,6; I(+0�XD"�(5�!#��
#\%'XDL�%'&�0\&)(^%�Ck(5G�03XD%;1�0\2�g�"�&�"�2!%'j�%'.� [(5%
(5G�03 ,6; ,(50�XD"�(+�4#3LJ"�*,(^%�CV"aj'0\&�0�*5"�2!�4 50�1
24�!&�0�"�*VX�%/1�0\2�g�"�&�1
�! �1�0\ 5#�*,�!-�0�1u�!&��~���'�h�������
-N6u"�&l8
2M"�&�j'.J"�j�0$CE%'*5X9.�2M"�P

_HG�0^(+0\*5X 
 ���V� � �p*,0�L�*,0� ,0�&)(+ �I ,(+%;#=GJ"� I(+�4#7�4&)(+0�*5"�#\(5�!%'&� ��3%'*�1�0�L�0�&�1�0�&�#\0{-�0rx( Zk0�0\& (5G�0�L�%'�!&)(5 9%�CH(+G�0�*+"�&�1�%'X L]%'�4&)({L�*,%/#\0� , �P � (��! n*50\j)"�*51�0�1 "� �"¨�I1��! I(+*5� x
-�./(+�!%�&J"�2D��#\%'X�L]%'&�0�&)(U%�CF(5G�0^XD%;1�0�2�"�&J"�2!%�j'%'.� V(5%�(5G�0^1��! I(+*5�4-�.�(5�!%'&aC "�X��!2K6D�4&�"
j'0\&�0�*5"�2!�4 50\1 24�!&�0�"�*WX�%/1�0\2�P � (7�4 71�0� 5#\*5�4-]0\1 �!& �~������������� -N6 "�& %�--,,0�#r({%�Ck#�2!"� 5 
�:+-K;�L%'�/� t �V�7(5GJ"�(HZk0n#\*50`"O(+0^.� 5�4&�j3 5L�0�#\�M"�24�! 50\1��������h�������
CE.�&�#r(+�4%'&� �P

�J%'*H0rq�"�X�L�240

��¬



�;�h��' Zdv x&� v ���;�/�����N�V'I�&���d� �^) v �/�/�/�y)

y�(5 a(+G�0  ,(+"�(+�4%'&J"�*I6i	N(+*+"�.� 5 uL�*5%;#�0\ 5 aZ��4(5G �!&)(+0\*+"�#r(+�!%�& *5"�1��4.� � � S�� � P _HG�0
 ,LJ"�(+�!"�2V(+*,0�&�1 CE%'*5X{.�2M" x&�c�! �" #�%'&� I(="�&)(�gVXD0�"�&��4&�j�(+G�0uL�*5%;#�0\ 5 D�! 3 ,(+"�(+�4%'&J"�*I6'P
_HG�03"�*5j'.�X�0�&)(n���;�/�����N�V'I�&���d� �^)u�4 W"�& %'--,,0\#\(^*,0�L�*,0� 50\&)(+�!&�ju(5G�0��!&)(+0\*5L�%'�!&)(W�4&/x
(50�*+"�#\(+�4%'&  ,(5*5.�#r(+.�*,0a%�CU(+G�0 	N(+*+"�.� 5 3L�*,%/#\0� 5 �Z��K(+G �!&)(50�*+"�#\(+�4%'& *5"�1��!.� � � S�� � P
	/�4XD�42M"�*,246

�;�h��' Zdv x8� v ���;�/�����N�V'I�&���d� �^) v �/�/�/�y)

y�(5 $(+G�03&�%�&/x  I(="�(5�!%'&J"�*,6ª	;(+*5"�.� 5 ^L�*,%/#\0� , 7Z��K(+G "a2!%'j�2!�!&�0`"�*U 5LJ"O(+�M"�2F(+*,0�&�1 %�CR(+G�0
CE%'*,X �O� .V�10�� � 0vq/LA����� �1.]�$Z�G�0�*,0
��"�&�1 ��"�*,03LJ"�*+"�XD0r(+0�*, W(+%u-]0�y�(,(+0�1�gF"�&�1
.V�10�"�*50$(5G�0^#`"�*I(+0� ,�M"�&u#�%;%'*,1��!&J"O(+0� \P

4 �+!5�6��!379�&'6%-�+<
_HG�0D�������;�h�'� "�*,j'.�X�0�&)(n%�C �;�h�('r)u1�0\ 5#�*,�!-�0� {"�&)6  ,LJ"�(5�M"�2�(5*50�&�1 "�&�1 #�%~m�"�*5�!"�(+0
0 	�0\#\(+ \P _HG�0a1�0\C "�.�2K(��! �x&�)gRZ�G��4#=G #�%'*,*50� ,L]%�&�1� �(+% "cL�*,%/#\0� , 9Z��4(+G�%'.�(� ,LJ"�(+�!"�2
(5*50�&�1 %'*3#�%~m�"�*,�M"�(50u0 	�0\#\(5 �P _HG�0uCE%'*5X{.�2M" x8� #�%�*5*50\ 5L�%'&�1� �(+% "  ,LJ"�(5�M"�2V(5*50�&�1
%�CH(5G�0�CE%'*,X 'A� .V�10�� � 0rq/LA��� � � .]�vg�Z�G��!240ªx8�\§ . #\%'*5*,0� 5L�%'&�1� 3(5% 'A� .V�10����
0vq�LA� � � �1. ��� 0��UZ�G�0\*50 .V�10�"�*,09(+G�0 �V"�*I(+0� ,�M"�& #\%/%'*,1��!&�"�(+0\ �P9_HG�0\ 50�#�%'.�2!1 -]0
*,0�L�2!"�#�0\1�-)6u"�&)6u8l2!"�&�j'.J"�j'0$CE%'*5X{.�2M"u�EZ��K(+Gu0�X�L�( 6
2!0rC (UGJ"�&�1u 5�41�0~�H�!&
(+0\*5X� U%�C
(5G�0�*50\ 50�*Im'0\1 &J"�X�0� �� v .�"�&�1��J�'�/¦h�;gA%'*W�!&c(50�*5X� W%�C  5%�XD0� ,LJ"�(+�!"�2�#\%�m�"�*,�M"�(50� 
Z�G��4#=Gu6�%'.uX9.� ,(�(5G�0�&u 5.�L�L�246�P

 %'. #�"�& 0`"� 5�!2K6 #�%'&� I(+*,.�#\(
 ,LJ"�(+�!"�2�#�%~m�"�*5�!"�(+0\ YCE*5%�X (5G�0 �V"�*I(+0\ 5�M"�& #�%;%'*51��Kx
&J"O(+0� \P �h%�*H0rq�"�X�L�2!0

�;���(' Zdv x\+��&%/�;�^%�'6���
� v � v �^) v © �&+)�;�)�8Kw'U)�)
y�(5 H"�&��4&�G�%'X�%'j'0\&�0�%�.� ��A%'�! , 5%'&�L�*5%;#�0� , VZ��4(5G�1�� 	]0�*,0�&)(`g/#�%'&� ,(="�&N(V�!&)(+0\&� 5�K(+�!0\ p%'&
0�"�#=Gl ,�!1�0^%�CA(+G�0724�!&�0 . � � P

�~���'�h�������
L�*5%~m;�!1�0\ U"�CE.�&�#\(5�!%'&��h�N��.^Kh�~�uZ�G��!#=G
j'0\&�0�*5"�(+0\ �L]%'2K6;&�%'X��M"�24 p�!& �
%'* � m�"�*,�M"�-�240� \P��h%�*V0rq�"�X�L�2!0

x �h�N�:.FKh�~��'6� v . v ��)

� >



*,0�L�*,0� 50\&)(+ "$L]%�246;&�%'X��M"�2)%�Ch%'*51�0\* � �!&n(+G�0 �V"�*I(+0\ 5�M"�&9#�%;%'*51��!&J"�(50� .D"�&�1 0]PA_HG��! 
Zk%'.�241�j'�4m�0�" �,2!%'jOx �N.J"�1�*5"�(+�4#��U 5LJ"O(+�M"�2/(+*,0�&�1�P�_HG�0�1��! I(+�4&�#\(5�!%'&n-]0r( Zp0\0�&��h�N�:.^K��~�
"�&�1a�h�N�:.a�! H0vq�L�2M"��4&�0�1
-�0�2!%~Z^P

� (7�! ^ 524�!j'G)(5246lXD%'*,09(+*,�!#=e)6�(+%
�!&�#�2!.�1�0 �����  ���  �� 5L�"�(+�!"�2�#�%~m�"�*,�M"�(50� ��? 50\0D ,0�#rx
(5�!%'& � P � P

� ���&%('6! � �6� �����&%('�� *
_HG�0nG��!j�G�0�*�%'*,1�0�*9���,�4&N(50�*5"�#\(5�!%'&L�)�p ,(+*,.�#\(5.�*50{#`"�&l-]07 5L�0�#\�4yJ0\1c.� 5�4&�jY%�&�0{%�C?(+G�0
CE%'242!%~Z��!&�jYCE.�&�#r(+�!%�&� �P�_HG�0\6�6;�40�2!1 "�& %'--,,0\#\(�� %�Ck#�2!"� 5 �:+-K;�L%'�/� t �V�`�n1�0� 5#\*5�4-��!&�j
(5G�0^�!&)(+0\*5L�%'�!&)(H�4&N(50�*5"�#\(5�!%'&
 ,(5*5.�#r(+.�*,0n%�C?(5G�0^XD%;1�0�2 P

© �&+N�N�)�8Kw'r)nP�P\P�P`�?%'�4 5 ,%'&lL�*5%;#�0� , 
���;�������N�V'r)nP�P\P�P:	;(+*5"�.� , wL�*,%/#\0� , 
���;�������N� ���'�/#0'U)/	;(+*5"�.� , wL�*,%/#\0� , UZ��K(+Gu"�GJ"�*51u#�%�*50
�/���N� t ���&%u'U)UP~P�Pr�F"��4*,Z��4 50^�!&)(+0\*+"�#r(+�4%'&ig� ,%�C (U#�%'*,0^L]%�(50�&)(+�!"�2
© �L+O� © +:% t %�'U) POP��F"��4*,Z��4 50^�!&)(+0\*+"�#r(+�4%'&ig�L��!0�#\0\Z��4 507#�%'&� I(="�&)(UL�%�(+0\&N(5�M"�2
��%^.�%'�0'U)FP`P\P�P\P�P�Pz�^0r6'0\*�f� w 5"�(+.�*5"�(+�4%'&
L�*5%;#�0\ 5 
�'�/#��FH/�&%��8Hw'U) POP �$*51uL�*5%;#�0\ 5 �Z��4(+Ga(5G�*50\ 5G�%'241lL�%�(50�&)(+�!"�2

= %�(+0�(+GJ"O( �;�h��'U)70� I(+�!XD"�(50� %'&�246�(5G�0|�I0rq/L]%�&�0�&)(+�!"�2JC "�X��!246��W( 6;L]0[LJ"�*+"�XD0r(+0�*, k%�C
"aL�%'�!&)(^L�*,%/#\0� 5 7X�%/1�0\2�P�_HG�0\ 50D"�*503LJ"�*+"�X�0\(50�*5 7�a 5.�#=G (+G�"�(^(+G�032!%�j'2!�4e�0�24�!G�%;%;1
�4 n24�!&�0�"�*^�!&��;P �[(5G�0�*n 5%�xz#`"�242!0�1\�,�4*5*50\j'.�2!"�*��
LJ"�*5"�X�0\(+0\*5 ��  5.�#=G "� n(5G�0Y�4&N(50�*5"�#rx
(5�!%'&
*+"�1��!.� ��%�C?(+G�0«	;(5*+"�.� 5 [L�*5%;#�0� , =�H#`"�&�&�%�(w-]0^0� I(+�4XY"�(50�1u-)6a(+G��4 �(50�#=G�&��!�N.�0�g
"�&�1c(+G�0\�!*[m�"�24.�0� $X{.� ,(W-�09 ,L]0\#��4y�0�1 "�L�*5�4%'*5� g�"� W"�*5j�.�XD0\&)(+ [(5%�(+G�0��4&N(50�*5"�#\(5�!%'&
CE.�&�#\(+�4%'&h�vP

�J%'*HX�%'*507"�1�m�"�&�#�0�1l.� 50�gJ(+G�0^CE%'2!24%~Z��!&�j{CE.�&�#\(5�!%'&� HZ��42!2�"�#\#�0\L�(|�I.� 50\*Ix 1�0\yJ&�0\1
L�%�(+0\&)(+�M"�2! ��n�!&�(+G�0[CE%�*5X %�CA"�&
"�*,-��4(5*+"�*I6�8�2M"�&�j'.J"�j'0�CE.�&�#r(+�4%'&iP�_HG�0r6�0 	�0\#\(+�Km'0\246
"�242!%~Z "�*5-��4(+*5"�*,6DL�%'�!&)(�L�*,%/#\0� 5 UX�%/1�0\2! V%�C?(5G�0� ,07(5G�*50\0n#\2M"� , 50� \P

© �L+O�FE*+)��%u'U)?P\P\P�Py�?"��!*IZ��! 50W�4&)(+0�*5"�#\(5�!%'&�g�.� 50\*Ixz 5.�L�L�2!�!0\1lL�%�(50�&)(+�!"�2
�'�/#d'U)?P`P�P\P�PrP�P+P\P�P��$*51
X�%/1�0�2�g/.� 50\*Ixz 5.�L�L�2!�!0\1lL�%�(50�&)(+�!"�2
�N���N�/�/����%F#0'U)NP�P\P-	�"O(+.�*5"�(+0\1lLJ"��!*,Z��4 50WX�%/1�0�2�g/.� 50\*Ixz 5.�L�L�2!�!0\1
L]%�(50�&)(+�!"�2

_HG�0H-�*+"`m'0�.� ,0�*RXY"`6{"�2! ,%Wj'0�&�0�*+"O(+0H#�%�XDL�240\(50�2467&�0rZ L�%'�!&)(�L�*5%;#�0� , �XD%;1�0\2! �.� ,�!&�j
(5G�0WCE%'*50\j'%'�!&�j3"� H(+0�X�L�2!"�(+0\ �P

� �



����� � �¤�&��� � ��� ��� 
6�

_HG�0Vm�"�24.�0V*,0\(+.�*5&�0\1D-)67�;�h�('U)$�! �" � y�(5(50�13L]%��!&)(�L�*,%/#\0� , X�%;1�0�2 �$%�C�#�2!"� 5 ��v�N�)�(��P
� (�#�"�&l-�0^ ,(5%'*50\1igJ�!&� ,L]0\#\(50�1ighL�24%�(5(50�1u"�&�1uL�*50\1��!#r(+0\1iP

�G+�� [/] �;�h��' Zdv x&� v ���;�/�����N�V'I�&���d� �^) v �/�/�k)
�G+��
�h�;�O�d'I�G+��*)
�/� [/] �/�&%^#*+ t �d'I�*+~�*)

��*5�4&)(+�!&�j3(5G�0^y�(5(50�1�%�--,,0�#r([�G+~�aZ��!242iL�*5%;1�.�#\07(50rq;($%�.�(+L�./(w1�0� 5#\*5�4-��!&�j3(+G�07y�(,(+0\1
X�%/1�0�2�P���2!%�(,(+�!&�jn(+G�0[%'--,,0\#\(HZ��42!2h1��! ,L�2M"`63(+G�0$ 5LJ"O(+�M"�2�(5*50�&�1
"�&�1Y(5G�0$#�%�&�1��4(5�!%'&�"�2
�4&N(50�&� ,�4( 6�g�"� UL�0�*5 ,L]0\#\(5�4m'0{L�2!%�(5 �g�#�%'&)(5%'.�*UL�2!%�(5 ["�&�1c�!XD"�j'0WL�2!%�(5 �PH_HG�0n�/�&%^#G+ t �
X�0\(5G�%/13#\%'XDL�.�(+0\ k0\�4(+G�0�*�(+G�0U 5L�"�(+�!"�2�(+*,0�&�1D%'*�(+G�0U#�%�&�1��4(5�!%'&�"�2��4&N(50�&� ,�4( 6�"�( &�0rZ
24%/#�"�(+�4%'&� �P

� �&'6!3� � � ' �����"��� �+7 ! ��%(')*
= %�(+07(+GJ"�([L�*5%�-�2!0\XD UXY"`6l"�*,�! 507�4CF6'%'.�.� ,0n�/�&%F#G+ t ��%�&�"YL�%'�!&)(wL�*5%;#�0\ 5 $X�%/1�0�2
Z�G�%� 50a ,6; I(+0�XD"�(5�!#�#\%'XDL�%'&�0\&)(��! 90vq/L�*50\ 5 50\1 �4& (+0\*5X� 9%�C�%'&�0a%�CH(+G�0�CE.�&�#\(+�4%'&� 
�h�N�:.d'U)NgL,��('U)Ngi�N��'U)NgJ%'*�K��V'r)NP �J%'*H0rq�"�X�L�240

�G+�� [/] �;�h��' Zdv x ���N�:.0'6� v �L) vª© ��+)�N�)�8K�'U)/)
� [/] �/�&%^#G+ t �d'I�G+��*)

_HG�0
 5"�XD0aL�*5%'-�240�X %/#\#�.�*, �Z��4(+G �/�&%^#*+ t � CE%'*�j�0�&�0\*+"�24�! 50\1 2!�4&�0`"�*{XD%;1�0�24 9"�&�1
j'0\&�0�*5"�2!�4 50\1�"�1�1��K(+�Km'09X�%/1�0�2! \P � "�#=G %�CR(+G�09"�-]%~m�0�X�0�&)(+�4%'&�0�1�CE.�&�#\(+�4%'&� $*,0\(5.�*5&� 
"Y1�"�(="DCE*5"�X�0�g�#�%'&)(="��!&��4&�jDm�"�*,�M"�-�240� �(+GJ"O(W"�*,0n(+*5"�&� ICE%'*5XD"�(+�4%'&� �%�C�(5G�0{m�"�*5�!"�-�240� 
j'�Km'0\&�"� k"�*5j�.�XD0\&)(+ %�C�(5G�0wCE.�&�#\(+�4%'&iP�oU%~Zp0rm'0�*k(+G�0�(+*5"�&� ,CE%�*5XD"�(+�4%'&� �(+G�0�X� 50�2Km'0\ 
1�0\L]0\&�1�%'&�(5G�0{m�"�24.�0� w%�C�(+G�09"�*5j'.�XD0\&N(5 �P �h%�*[0rq�"�X�L�2407�h�N��.uL�0�*,CE%�*5X� W�W*+"�X�x
	/#=G�XD�41�({%�*,(+G�%'&�%'*,XY"�24�! 5"�(+�4%'&iPaoU0�&�#\0�(+G�0�y�(5(50�1 #�%;0 ��#\�!0�&)(5 9#�%'&)(+"��!&�0\1 �!& (+G�0
�G+~� %'--,,0�#r(a"�*,0�&�%�(a"�L�L�*5%'L�*,�M"�(50aZ�G�0�& Zk0cL�*,0�1��4#\(Y"�(Y&�0\Z 2!%;#`"�(5�!%'&� �� ��� �
%���%-� � � ':� ��%�<�% � ! �+7 � � ! 7�79�&� ���&%^#G+ t �d'I�G+~�_) ! ��� ��% P

�J%'*n(5G��! n*50�"� 5%'& Zk0�GJ"`m�0a 5.�L�L�2!�!0\1 (+G�0�CE.�&�#r(+�!%�& �h�;�:.^Kh�~� Z�G��!#=G 1�%/0\ 9&�%�(
L�0�*ICE%'*5X "�&N6�1J"�(="�x 1�0\L]0\&�1�0�&)(U(+*5"�&� ,CE%�*5XD"�(+�4%'&ig�"�&�1u6;�40�2!1� w"31J"�(+"9CE*+"�X�0$Z�G�%' ,0
#\%'2!.�X�&� ^"�*,0 ,,.� ,(^(+G�0�L�%~Zp0\*5 n%�Cp�K(+ ^"�*,j'.�X�0�&)(+ \PX��0�L�2M"�#\�!&�jY�h�N�:.�-N6c�h�N�:.^K��~�
�4&
(5G�0^#�%;1�07"�-�%�m�0 � �  !�^Zp%'*,e�#�%�*5*50\#\(5246'P

� �



����� � �¤�&�L�Y��� � � ��� 
�� ��� ���0����� � �c���Y���	�����&���V�G���

_HG�0WCE.�&�#\(+�4%'&D�;�h��'U)9Z��42!2]"�2! ,%9y�(UXD%;1�0�24 k(5%�X{.�24(5�4( 6;L]0[L]%'�4&)(HLJ"�(,(+0�*,&� �Pd! X9.�2Kx
(5�4( 6;L]0UL�%'�!&)(kLJ"�(5(50�*,&��! k"nL�%'�!&)( LJ"�(,(+0\*5&��4&DZ�G��4#=GY(+G�0wL]%��!&)(+ k"�*50U0`"�#=Ga#�2M"� 5 5�KyJ0�1
�4&N(5%�%'&�0a%�Cw"cyJ&��K(+0a&N.�X9-�0�*�%�CwL�%' , 5�!-�2!0Y( 6;L�0� �� 0�P�j�P  5L�0�#��40� \gk#\%'2!%'.�*5 �gR%'&J��%�	
 I(="�(50� =�vP � & �~�J���h�����'� "cX9.�2K(+�4( 6;L�0DL�%'�4&N({LJ"�(,(+0�*,& �! n*50�L�*50� ,0�&)(+0\1 -)6 " �v�N�;�V�
%'-(,,0�#\( Z #\%'&)(="��4&��!&�j3"�m�0�#r(+%'* ZL� �J�'�F¦h�/ghZ�G��4#=GlX9.� ,(�-�0n"��/� t �h��� P

� ���&%('6! � �6� ��� � ��� �����"%-���
= "�(+.�*5"�2!2K6 "�& "�L�L�*5%'L�*5�M"O(+0a 5L�0�#\�4yJ#�"�(+�4%'& %�Cw(5G�0u�!&)(+0\*+"�#r(+�!%�& CE%�*� 5.�#=G " X�%/1�0�2
X9.� ,(W-�03"`m�"��!2M"�-�2!0�P�![LJ"�*,($CE*,%'X (5G�0$�?%��! 5 ,%'& L�*5%;#�0\ 5 \g� 5%aC "�*[�4&)(+0�*5"�#\(5�!%'&cCE.�&�#rx
(5�!%'&� HG�"~m�0n-�0�0\&uZ�*,�4(,(+0�&aCE%'*V(5G�0WCE%'2!24%~Z��!&�j�s

	 �h���*+����;�������N�V'r) X9.�24(5�4( 6;L�0~	;(+*5"�.� 5 �L�*,%/#\0� , 
	 �h���*+����;�������N� ���'�/#0'U) X9.�24(5�4( 6;L�0~	;(+*5"�.� 5 +��GJ"�*,1l#\%'*50^L�*,%/#\0� , 
�J%'*W(+G�0�X9.�2K(+�K( 6/L�0�	;(5*+"�.� , nL�*5%;#�0� , �g�"
XD"�(+*,�Kq�%�C$�,�4&N(50�*5"�#\(5�!%'& *+"�1��!� �aX9.� ,(

-�0W 5L�0�#\�4yJ0\1iP � C?(5G�0�*,0n"�*50�� 1��! I(+�!&�#\(H240\m'0\2! 7�EL]%' , 5�4-�2!0[m�"�24.�0� +�p%�C�(+G�0WXD"�*,e; \g�Zp0
*,0��N.��!*,0V"[XD"�(5*5�Kq7�7�!&7Z�G��!#=G�� �k+ v 2 �n�! A(+G�0V�4&)(+0�*5"�#\(5�!%'&n*+"�1��!.� � ���R-]0r( Zp0\0�&�( 6;L]0\ 
�H"�&�1 	JP �J%'*U(5G�09X9.�24(+�K( 6;L]0l	;(+*5"�.� 5 +��GJ"�*,1�#�%'*,09X�%/1�0\2�g]"YXD"�(+*,�Kqu%�C«�,G�"�*51�#\%'*50
*5"�1��!� �9X9.� I(�-]0W ,.�L�L�24�!0\1l"� VZp0\2!2�PF_HG�0� ,0nXD"�(+*,�!#\0� pZ��42!2�-�0W%�C?1��!X�0�&� 5�!%�&�� � �
"�&�1uX{.� ,(U-�07 I6;XDX�0\(5*5�!#�Pw	/0�0W(5G�0^G�0�24L
y�2!0� HCE%'*V(5G�0� ,07CE.�&�#\(5�!%'&� \P

� '6%-�"< � ��� �����"%-���
_HG�0HyJ*, ,(Ix %'*,1�0�*R#�%�XDL�%'&�0\&N(w�r�I(+*,0�&�1��N��%�Ci"WX9.�24(+�K( 6;L]0HL�%'�!&)(�L�*5%;#�0� , kX�%;1�0�2�XD"`6
1�0\L]0\&�1 %'& (5G�0aXD"�*5eN �P �J%'*{0rq�"�X�L�2!0�gp"� ,(+"�(+�4%'&J"�*I6 X9.�24(+�K( 6;L]0|�A%'�! , 5%'& L�%'�!&)(
L�*,%/#\0� , w#\%'.�2!1
GJ"`m�0n1��
	�0\*50\&N({�E#�%'&� I(="�&)(=�H�4&)(+0�&� 5�4(5�!0\ VCE%'*�0`"�#=GuL]%� 5 5�4-�2!0WXD"�*,e�Pd!
j'0\&�0�*5"�2�&�%'&� I(="�(5�!%'&J"�*,63L�*,%/#\0� 5 p#�%'.�241YGJ"`m�0W"n1��
	�0\*50\&N(p 5LJ"O(+�M"�2h(5*50\&�1� 5.�*,C "�#\0wCE%'*
0�"�#=GlL�%' , 5�!-�2!0WXD"�*5ehP

� &3%'*51�0�*�(+%W*,0�L�*,0� 50\&)(k(5G�0H1�0�L�0�&�1�0�&�#\0[%�Ch(5G�0H(+*50\&�13%'&�(+G�0�XD"�*5eN \g'(+G�0V(5*50�&�1
CE%'*,X9.�2!"{LJ"� , 50�1u(+%9�;���('U)�XD"~6Y�!&)m'%�24m'0W(5G�0^*50� ,0�*Im'0�1�&J"�X�0w�h�'�F¦h�;P

_HG�0
(+*,0�&�1 CE%'*5X9.�2M" x �u ,(="O(+0� 3(+G�"�(3(+G�0
(+*,0�&�1 �! 3#�%'&� ,(="�&N(Y"�&�1 1�%;0� �&�%�(
1�0\L]0\&�1 %'& (5G�0YXD"�*,e; \P�_HG�0DCE%'*5X9.�2M"<x`�J�'�F¦h�c�!&�1��!#�"�(+0\ 7(5GJ"�({(5G�0�*,0��! {"l ,0�LJ"Ox
*5"�(+0�g?#\%'&� ,(+"�&)(9�4&N(50�&� ,�4( 6�CE%'*70`"�#=G L�%' 5 ,�!-�240�XD"�*,e�PY_HG�0Y#\%'*5*,0�#\(nZV"`6 (+%
y�(7(+G�0
X9.�24(+�K( 6;L]0��A%'�! , 5%'&uL�*,%/#\0� 5 U�! 

�;���(' Zdv x �J�'�F¦h� v © �&+)�N�)�`Kw'U)/)

� �



�W0\(,(+�!&�j X�%'*50l0�2M"�-]%'*5"�(+0�gV(+G�0l(+*50\&�1 CE%'*,X9.�2M" XD�4j'G)(Y�4&)m'%'2Km'0c-�%�(+G (5G�0cXD"�*5eN 
"�&�1 (+G�0Y 5LJ"�(5�M"�2R24%/#�"�(+�4%'&� 7%'*n ,LJ"�(5�M"�2 #�%~m�"�*5�!"�(+0\ �P �h%�*{0rq�"�X�L�240�(5G�0Y(+*,0�&�1 CE%�*Ix
X9.�2M"Xx��J�'�/¦h�¨§ �h�N��.^Kh�~��'Y� v . v ��)3 ,�!j'&��KyJ0� k(+GJ"�(H(5G�0$yJ*, ,(�%'*,1�0�*p(5*50\&�1
�! H"924%'j�x
�N.J"�1�*+"�(5�!#cCE.�&�#r(+�4%'& %�Cn(5G�0 #�"�*,(50� ,�M"�& #�%;%'*,1��!&J"O(+0� \g$X9.�2K(+�4L�2!�40�1 -)6 " #�%'&� ,(="�&N(
C "�#r(+%'*H1�0�L�0�&�1��4&�j�%'&a(+G�0^XD"�*5ehP

_HG�0^CE%'*5X{.�2M"�0
x �J�'�F¦h��� �h�N�:.^K��~��'6� v �L)
x �J�'�F¦h�i§ �J�'�F¦h� � �h�N�:.FKh�~��'6� v �L)

-�%�(+G  ,L]0\#��KC 6 (+GJ"O(`g�CE%'*�0`"�#=G XD"�*5ehg�(+G�0�yJ*, ,(
%'*,1�0�*�(5*50\&�1 �! 
" 1��
	�0\*50�&)(
24%'j�x
�N.J"�1�*+"�(5�!# CE.�&�#\(+�4%'& %�C3(+G�0 #`"�*I(+0� ,�M"�& #\%/%'*,1��!&�"�(+0\ �P _HG�0  50\#�%'&�1 CE%'*,X 24%/%'eN 
�IZ�*,%'&�j^�  ,�!&�#\0l�K(3�!&�#\2!.�1�0\ �"
�z�h�'�F¦h� -)6 ���N�:.^Kh����� �4&)(+0�*5"�#\(5�!%'& Z��K(+G�%'./(3GJ"`mNx
�4&�jl�h�N��.^Kh�~� �!& (5G�0�X�%/1�0�2�gF-�.�(3 5�4&�#�0Y�h�N�:.^K��~� �4 �"c#�%~m�"�*,�M"�(50Y*+"O(+G�0\*9(+GJ"�& "
C "�#r(+%'*R(+G��! p�4 p�4 V"�242!%~Zp0\1ig/"�&�1�XD"�e�0\ VL�0�*,CE0\#\(5246�j'%;%/1D 50�&� 50�Pw![ p"{*50\ 5.�2K(p(5G�0[( Zk%
CE%'*,0�j'%��!&�j9X�%;1�0�24 �"�*50W�4&�C "�#\(�0\�;.��4m�"�2!0\&)(`PRow%~Zk0\m�0�*�gh(+G�0\6�Z��42!2�j��4m'0W%�.�(+L�./(U(5GJ"�(
�4 � 52!�4j'G)(+2K6 1�� 	]0�*50\&)(D�4& "�L�L�0`"�*5"�&�#\0�P �J%'*��!&� ,(="�&�#�0�gk ,.�L�L�%' 50
(+GJ"O(�(+G�0\*50u"�*50 ¬
1��4 ,(5�!&�#r(^XY"�*,eN �P�_HG�0�y�*5 ,(^CE%'*,X %�C (+G�0�X�%/1�0\2�j'�Km'0� 7" �,-J"� ,0�24�!&�0r�uL�%'2K6/&�%'XD�!"�2�g
 5"~6����`g�"�&�1u( Zp%DL]%'2K6;&�%'X��M"�24 p +"`6�� ��"�&�1��

�
P�![ , 5.�X�07(5GJ"�(U0��K(+G�0\*Uow0�24XD0\*,(U%'*

 ,.�X #�%'&)(5*+"� I(+ ^Zp0\*50Y.� 50�1�gF 5%u(+GJ"O(7(5G�0��, 5.�X #�%'&� I(+*5"��!&)(+ Y�c"�L�L�246�PD_HG�0�(+*,0�&�1� 
#\%'*5*,0� 5L�%'&�1��!&�ju(+%c0�"�#=G %�CV(5G�0YXD"�*,e; 7Zp%�.�2!1 -]0Dj'�4m�0�& -)6 0rq/LA� 
 � ����� ��� �5�rg0vq�LA� 
 � �	��� �	� � �rgi"�&�1c0rq/LA� 
�
 �	��� � � � � � � �U*50\ 5L�0�#r(+�4m�0�2K6'g�Z�G�0\*50 
 �rg 
 � g"�&�1 
�
 "�*50p(5G�0�"�L�L�*,%'L�*,�M"�(50p#�%�&� ,(+"�&)(�(+0�*,XD F#�%'*,*50� ,L]%�&�1��!&�j$(+%W0`"�#=G�%�C�(5G�0V(+G�*50�0XD"�*5eN \P

_HG�0
 50\#�%'&�1 X�%/1�0�2p ,�!X�L�246 j'�Km'0\ ¬ L�%'2K6/&�%'XD�!"�2! \gF 5"~6 � �vg � � g "�&�1 � 
 gR#\%'*Ix*,0� 5L�%'&�1��!&�j (+% 0�"�#=G %�Cn(5G�0 ¬ XY"�*5eN �P}_HG�0 (5*50\&�1� aZp%�.�2!1 (+G�0�& -]0�j'�Km'0\& -)6
0vq�LA� � � � � �5�rg�0vq/LA� � � � � � �rgh"�&�1
0rq/LA� � 
 � � 
 �vP

���
� � ��� ������� ����� � � ���(���V�

_HG�0RCE.�&�#r(+�4%'&W�;�h�U�! �"�&n�4XDL�240�X�0�&)(="O(+�!%�&$%�C�(5G�0R(+0�#=G�&��!�N.�0 %�C��p"�1�1�0\2!0\6 � _?.�*,&�0�*
� � S'S'S)�iZ�G��4#=G9�! ?-J"� 50\1�%'&�"[�N.J"�1�*+"�(5.�*50p1�0\m;�!#\0V%'*,�!j'�4&J"�(+0\1n-)6 �p0�*,XY"�& � _?.�*,&�0�*
� � ���)� �vP �p%'X�L�2!0r(+0W#\%'&)(+*5%�2�%�m�0�*�(+G�0^�N.J"�1�*+"�(5.�*50W(+0\#=G�&��4�;.�0n�4 HL]%' , 5�4-�2!0�P

� &�1�0\0�1 (+G�0cCE.�&�#\(+�4%'& �;�h��'U) L�*,0\CE0\*5 a(+% -�0�L�*5%~m;�!1�0�1 Z��4(+G " �,�N.J"�1�*+"�(5.�*50
 ,#=G�0�X�0���"� H�K(+ ky�*5 ,(U"�*5j'.�X�0�&)(�gJ"�24(5G�%'.�j�G��4(kZ��!2!2�XD"�e�0W1�%9Z��K(+G
"9L�%'�!&)(pLJ"�(5(50�*,&
"�&�1u#�"�2!#\.�2M"O(+0^"�1�0\C "�.�24(��N.J"�1�*+"�(5.�*50^ 5#=G�0�X�0�P

! �N.J"�1�*5"�(+.�*50^ 5#=G�0\XD07�! �"�&u%�--,,0�#r(w%�C?#\2M"� , l��
����^# �^j'�4m;�4&�j9(+G�0^24%/#�"�(+�4%'&� p%�C
�N.J"�1�*+"�(5.�*50�L�%'�!&)(5 �"�&�1$(+G�0RZk0��4j'G)(+ �"�(,(="�#=G�0�1^(+%V(+G�0�XuPu	/0\0�HL%����w'�
��J�^#��,�8, 2/% t �*)

� �



CE%'*3X�%'*50
1�0r(="��42! \P _HG�0l.� 5.J"�2�Zp"`6 (+% #\*50�"�(+0l" �N.J"�1�*+"�(5.�*50l 5#=G�0\XD0l�! �(+% .� 50

����^#h� t HL%O�G%�'U)NP �J%'*H0vq�"�XDL�240�s

� [/] 
����F#J� t HL%���%�'v��+`��#/��� v �N�G+8# t %�K;�;��%��V'v�&+`��#/�'� v �/� v �/�L) v
K&�����&� v K&.������L)

�G+~� [/] �;�h�('�� v x~�h�N�:.^K��~��'6� v . v ��) v �/���)� t ���&%�'��w� �L) v
t ���N�&% t �*+'�8K�� �v�L%'�G+)�:#G+ t ��)

�J%'2!24%~Z��!&�jp"�*50�(5G�0�XD%� ,(�.� ,0\CE.�2'CE.�&�#\(5�!%'&� ]CE%'*�XY"�&��!L�.�2M"�(5�!&�j �N.J"�1�*5"�(+.�*,0� 5#=G�0\XD0\ �P

����F#J� t HL%���% j'0�&�0�*+"O(+07" �k0�*5XD"�&/xz_?.�*5&�0\*H�;.�"�1�*+"O(+.�*,07 ,#=G�0�X�0

CE%'*H.� ,0n-)6D�;�h�
#&%'�����h�O���4#'�)�N��. 1�0\C "�.�24(�LJ"O(5(+0\*5&u%�C?1�.�X�X{6�L�%'�!&)(5 
�N�G+`# t %:K;�/�&%�� 1�.�X�X{6�L�%'�4&N(5 ��!&
"3*50�#r(="�&�j'.�2M"�*Vj'*5�41
���;�����;�/�:K�#  ,(5*+"�(5�4yJ0\1u*5"�&�1�%�X 1�.�X�X{6�L�"�(5(50�*5&
�~�h�:¦�%�� *+"�1��M"�2]LJ"�(5(50�*,&l%�C?1�.�X�X{6aL�%'�4&N(5 
t ���FKL%'�J� 1�.�X�X{6�L�%'�4&N(5 U"�(�#�%'*,&�0�*, �%�C?(5G�0WZ��!&�1�%�Z
�N�G+`#FE�%L+��FH;�h� �N.J"�1�*5"�(+.�*,0WZp0\�!j'G)(+ U-)6�(+G�07j�*5�!1;x #�%�.�&)(+�!&�j�*5.�240
#G+��*+ t Hh�^%'����E�%L+O�^H;�h� �N.J"�1�*5"�(+.�*,0WZp0\�!j'G)(+ w"�*,0 �$�!*5�4#=G�2!0r(V(+�42!0W"�*50`"� 

����� � �����V� � � � � ��������� 
 � � � �0�G�6�����V�
� CJ6�%'.9Z��! ,G9(+%$X�%/1�0�2N(+G�0V1�0�L�0�&�1�0\&�#�0�%�C�"wL]%'�4&)(�LJ"�(,(+0\*5&�%'&�"w 5LJ"�(5�M"�2;#�%~m�"�*,�M"�(50�g
(5G�0�*,0n"�*50^ 50rm'0�*5"�2�*50\�;.��!*50\XD0\&)(+ �P

t (5G�0�#\%�m�"�*,�M"�(50YX9.� ,(�-�0a"��N.J"�&)(5�4( 6��{���]�7%'-� 50�*Im�"�-�2!0�"�(90�"�#=G 2!%;#`"�(5�!%'& �
�4& (5G�0lZ��4&�1�%~Z �E0�P�j�Pp"�24(+�K(+.�1�0�gp ,%'�!2HL�ong %'*D1��! ,(+"�&�#\0u(5% "�&�%�(+G�0\*D ,LJ"�(+�!"�2
L�"�(5(50�*5&J�rP�_HG�0\*507XY"`6D-]0^ 50rm'0\*+"�2� 5.�#=Gl#\%�m�"�*,�M"�(50� \gJ"�&�1
(+G�0r6aXD"~6D-�07#\%'&/x
(5�!&N.�%'.� Vm�"�2!.�0\1l%'*VC "�#\(+%�*5 �P

t (5G�0^m�"�2!.�0\ ��{� .�� �V%�C�� "�(U0`"�#=G�L�%'�!&)(U%�CF(5G�071J"�(="3L�%'�!&)(ULJ"�(,(+0�*,&�X9.� ,(U-]0
"`m�"��42M"�-�240�P

t (5G�0km�"�24.�0� ��9�$����"�( � � �  &� 	��! � "!� 
���	 � ���!&^(+G�0pZ��!&�1�%�Z X9.� ,(F-]0p"`m�"��!2M"�-�2!0�P
_A%u.� 509�/�h�('U)Y6'%�. Z��42!2F&�0�0�1 (+%
#\%'&� ,(5*5.�#r(n"
�N.J"�1�*+"�(5.�*503 ,#=G�0�X�0D-�"� 50\1 %'&

(5G�0l ,LJ"�(5�M"�2H24%/#�"�(+�4%'&� {Z�G�0\*50u(+G�0u#�%~m�"�*5�!"�(+0	� GJ"� �-]0\0�& %�-� 50\*,m'0\1iP _HG�0\& (+G�0
m�"�24.�0� n%�CH(+G�0Y#�%~m�"�*5�!"�(+0D"�({(5G�0� ,0a2!%;#`"�(5�!%'&� n"�*50�LJ"� 5 50\1 (+%u�;�h�('U)l(+G�*5%'.�j�G (+G�0
"�*,j'.�X�0�&)(n#/������P

�J%'*90vq�"�XDL�240�gR 5.�L�L]%� 50a(+GJ"O( Z �4 9(+G�0a%'-� 50�*Im'0\1 L�%'�!&)(�LJ"O(5(+0\*5& "�&�1 Zk0u"�*50
(5*,6;�!&�ju(+%cX�%;1�0�2R(+G�0Y0 	]0�#\(9%�C� 5%'�42p"�#��!1��4( 6 � L�o$�rPu	/.�L�L�%' ,0YZp0YGJ"`m'0aX�0`"� ,.�*50\1

� �



(5G�0nm�"�24.�0� U%�C� ,%'�!2�LJo "�(w(5G�0{L�%'�4&N(5 .��F%�C�(+G�0{L�%'�!&)(wLJ"�(5(50�*,&ig�"�&�1c ,(5%'*50\1�(+G�0�X
�4&�"3m'0�#r(+%'* Z �	��PJ	/.�L�L�%' 507Zp0nGJ"`m'09X�0`"� 5.�*,0�1c ,%'�!2�LJo "�(w 5%'X�0n%�(+G�0\*w24%/#�"�(+�4%'&� 
� �!&l(+G�0{Z��4&�1�%~Z^gi"�&�1� ,(5%'*50\1c(+G�09*,0� ,.�24(5 $�!&�"D1J"�(="YCE*5"�X�0 ��Z��4(5Gc#�%'24.�X�&� b� v
. v �	��PJ_HG�0\&l1�%D"� HCE%'242!%~Z� �s

� [/] 
����^#J� t HL%O��%u'6#/�����/� Zdv #)�)�N��.����&+)���d'Y��� � � � v .�� � � .G)/)
#N� [/] #/�����w�z�N�/�O�G%�' �	�&� t ' Z �	� v � � �	�*)/)

_HG�0\&�(+G�0{*5%~Z� w%�CF(5G�0{1J"O(="�CE*5"�X�0~#N�a#\%'*5*,0� 5L�%'&�1l(+%D(5G�0{�N.J"�1�*+"�(5.�*50nL]%��!&)(+ ��!&
(5G�0^�;.�"�1�*+"O(+.�*,07 ,#=G�0�X�0 �JPJ_A%�y�(
,,.� ,(�(5G�0^0 	]0�#\(U%�CFLJong/( 6/L�0

�;���('�� v x �	� v © �&+)�N�N�8Kw'U) v #������F�F#;�G)
Z�G�0\*50�(+G�03(50�*,X �	���!&c(5G�0�CE%'*5X9.�2M"�x ���c"�j'*,0�0� WZ��K(+G�(+G�03#\%'2!.�X�&�2M"�-]0\2?�	�c�!&
(5G�0
"�*5j�.�XD0\&)(£#/�'��� �
#N�hP _HG��4 9Z��!242 y�(�"�& �!&�G�%�XD%'j�0�&�0\%'.� £�A%'�! , 5%'& L�*,%/#\0� , 
Z��K(+G
�!&)(+0\&� 5�K( 6�(+G�"�(��! �"32!%'j�2!�!&�0`"�*RCE.�&�#r(+�!%�&u%�CF ,%'�!2iL�onP  %'.u#`"�&l"�24 5%9(+*I6 �  5"`6��

�;���('�� v x �	� v ���;�/���]�N�V'I���_�^) v #/�'���F�F#N�*)
�;���('�� v x �/� t �J���0' �	� �
��) v © �&+)�N�N�8Kw'U) v #������F�F#;�G)
�;���('�� v x �h�N�:.^K��~��'6� v ��)�� �/� t �J���0' �	� � ��) v #/�����F�/#N�G)

¬ S



� � ����� �$	 �&� ��� ��� �

	/.�L�L]%� 50[Zk0WGJ"`m'0W"n1J"�(="7yJ2!0U�/�&%/%����z���:,
#\%'&)(="��4&��!&�j{"n(="�-�2!0w%�Ciq]g�6D#�%;%'*51��!&J"�(50� 
"�&�1� 5L�0�#\�!0\ $&J"�X�0� �CE%'*w"�2!2i(5*50�0\ [�4&c"DL�"�1�1�%;#=ehPw_HG�0nLJ"�1�1�%/#=euGJ"� w"�&c�4*5*50\j'.�2!"�*
L�%'246;j'%�&J"�2J-�%'.�&�1J"�*,6�Z�G�%' 50wm'0�*I(+0vq�#\%/%'*,1��!&�"�(+0\ V"�*,0w I(+%'*,0�1a�!&�(+G�0UyJ2!0����F#/#�� t ¦]P
_HG�0lCE%'2!24%�Z��4&�j #\%/1�0�Z��!242U*,0`"�1 �4& (+G�0� 50�1�"�(="�g�L�24%�(�(+G�0�L�%'246;j'%�&J"�2�-]%�.�&�1J"�*I6'g
#\*50`"O(+0W(+G�0^L�%'�!&)(�LJ"O(5(+0\*5&u%'--,,0\#\(w"�&�1uL�2!%�(V(+G�0^L�%'�!&)(�LJ"O(5(+0\*5&iP

����, [/] �&%N�F#������:,��^%�'I�r�/�&%/%����z���:,V� v HL%;�^#&%'��� �*)
,&#;�/. [/] � t �:Kw'I�r���^#/#�� t ¦3� v E/H����&����+)���d'6�&��� v .��&�L)/)
�h�;�O�d'=�`E_+-Kw' �h�;�:.���,&#;�/.G)/)
�;��%/%�� [/] �N�N�w' ���:, � � v ���:, � . v �h�;�:.���,&#;�/. v �J�'�F¦��:�)�/� t �J���0' ���:, � �~��% t +:%J��)/)
�h�;�O�d' �;��%/%���)

owin(poly=bdry) trees

= 0vq/(kZp0
�4&� 5L�0�#r(7(5G�0�LJ"�(5(50�*,& %�Cp 5.�j'"�*^j'.�X� 7%�&�246�gA.� 5�!&�j
(5G�0� 5.�-� ,0\({%'L]0\*+"�(5�!%'&Q���r�3CE%'*
L�%'�!&)(HL�"�(5(50�*5&� �s

�~���/�'�N�'�N�]� [/] �;�&%/%�� �
�/�&%/%�� � �J�'�F¦h� ��� �O���/�/�'�N�)�)�(� �
�h�;�O�d'v�~���/�'�N�'�N�]��)

sugargums

= 0rq;(WZk03#�%'X�L�.�(50�"�&�1�L�24%�([(5G�0�#�*,%' 5 xz( 6;L�0
� CE.�&�#\(5�!%'&
-�0\( Zk0�0�&� 5.�j)"�*Uj�.�XD �"�&�1l*,0�1u-]%`q]s

¬ �



� [/] � t ���;�;�V' �;�&%�%�� v �O�~���/�'�N�'�N�(� v �\��%^#^,h�:�3�:)
t �`K��~�_+���%�' � v t ,_+-K&#0'6¦'� v �FH�%/���G) x � v ��.'�L%F� ���G�:)

r

km
 , 

th
eo

r

0 50 100 150 200 250 300

0.
0

0.
2

0.
4

0.
6

0.
8

= 0vq/({Zp0�y�(9"�&�%'&� ,(="O(+�!%�&J"�*,6��A%'�! , 5%'& L�*5%�x
#\0� 5 \gJZ��4(+Gu"3 50\LJ"�*+"O(+0^2!%'jOx #�.�-��!#$ ,LJ"�(5�M"�2�(5*50\&�1uCE%�*H0`"�#=Gu 5L�0�#\�!0� U%�CA(+*,0�0�s

�G+��h��%�� [/] �;�h�('I�;�&%/%�� v x �J�)�F¦h��� �h�;�:.^Kh�~��'6� v . v ��) v�© ��+)�N�)�8K�'U)/)
� 07"�2! ,%9y�(�(+G�0^ 5.�-/x X�%/1�0�2i�4&
Z�G��!#=G
(+G�0^ 5L�0�#\�!0\ U(5*50�&�1� U"�*507"�242�L�*,%'L]%�*,(+�4%'&J"�2 s

�G+��)�/����� [�] �;�h��' �;�&%/%�� v x �h�'�F¦h�i§ ���N�:.^Kh����'6� v . v ��) v�© �&+)�N�)�`Kw'U)/)
"�&�1
y�(U(5G�0^ ,(+"�(+�4%'&J"�*I6�X�%/1�0\2i�!&aZ�G��4#=Gl0�"�#=Gu 5L�0�#��40� UGJ"� �#�%�&� ,(+"�&)(w�4&)(+0�&� 5�4( 6�s

�G+���� [/] �/�h�(' �;��%/%�� v x �J�'�F¦h� v © �&+)�N�)�`Kw'U)/)
� 0^L�2!%�(p(+G�0Wy�(,(+0�1
(+*,0�&�1l 5.�*IC "�#�0\ HCE%'*H0`"�#=Gu(+*,0�0�s

�h�;�O�d'I�G+��h��%��_)
�F�4&J"�24246YZk0ny�(W"D&�%'&� ,(+"�(+�4%'&J"�*I6
X9.�2K(+�4( 6;L�0«	;(+*5"�.� 5 W��GJ"�*,1�#\%'*50nL�*5%;#�0\ 5 [Z��K(+Gc"
GJ"�*51
#�%'*,0^%'L]0\*+"�(5�!&�j3-�0\( Zk0�0\&l(+*,0�0\ w%�CA(+G�07 5"�X�0W 5L�0�#��40� \s

��.'���:#&%/� [�] 	 �h���*+����;�������N� ���'�/#0' �^%���%/�/�V' �;�&%�%�� � �J�)�F¦h��) v
+��/�F#G+/+`���h���;�G+8�d' t '�� ��� v �8�/� v �8�/� v �/�/�G) v � v �L) v
H/�/�F#G+/+`���h���;�G+8�d' t '��/� v �/  v ��  v �/�G) v � v �L)/)

�G+�� [/] �;�h��' �;�&%/%�� v x �h�'�F¦h��� ���N�:.^Kh����'6� v . v ��) v �L.����:#&%�� v �^,h���/#&���/�L)
�h�;�O�d'I�G+�� v t +����/�G)

¬)�



mark = redbox

¬^¬



� ��� �W���W��
 ���

� � �z!nP �V"�1�1�0�240\6 "�&�1 �^P?_A.�*,&�0�*\P���*+"�#r(+�!#�"�2 XY"Oq/�4X9.�X L� ,0�.�1�%�2!�!e�0�24�!G�%;%/1 CE%'*
 ,LJ"�(+�!"�2�L�%'�4&N(FLJ"�(,(+0�*,&� �P���� � 	���#�� 
 # � # �
���  ��
	� #�� # �
���!�	��� � #�� ���
� 	 # 	 
 � 	 
 
!�
��� � � S'S'S)� � �^¬��&¬'�'� P

� � �z!nP���P �V"�1�1�0�240\6 "�&�1 �7P �9P��W�!242�P%	^"�L�2M"�&/xI�l0\�!0\*90� I(+�!XD"�(5%'*5 {CE%�*��!&)(+0\*5L�%'�!&)(
1��4 ,(+"�&�#�0w1��! I(+*,�!-�.�(5�!%'&� k%�Ci 5LJ"�(5�M"�2hL�%'�!&)(kL�*5%;#�0\ 5 ,0� �P�� ��� #��4������� 	 # 	�
 � 	 
 
!� ���
� � ��� � � � �^¬���� �'� P

� ¬ �n� P �p0�*,XY"�&c"�&�1�_WP@�^P]_A.�*,&�0�*\Pb![L�L�*5%`q/�!XD"�(+�4&�j�L]%'�4&)([L�*,%/#\0� , $2!�4e�0�24�!G�%;%;1� 
Z��K(+G�� � � � P�� " "
� 
  ��� 	 # 	�
 � 	 
 
!�rg > � s ¬ ���&¬ � g � � �)� P

� > � = P>!nP �[P �p*,0� , 5�!0�P�� 	 # 	 
 � 	�
 
!� � � � ��"$# 	�
 #�� � # 	 #�P���%�G�& � �!2!0r6l"�&�1�	/%'&� �g = 0rZ
 %'*,ehg � ��� � P

� � �~�AP���P��$�!j�j'2!0�P�� 	 # 	�
 � 	 
 
 #�� # � #�� � � 
 � ��� ��"$# 	 
 #�� "!� 
���	 "$# 	 	� � ���rPF!w#`"�1�0�X��!#d��*50\ 5 �g
��%'&�1�%'&ig � � ��¬ P

� � �n� P �[Phow"�&� 50\&ig*�7P �9Ph�W�!242�"�&�1 !nP���P �V"�1�1�0�240\6�P 	^"�L�2M"�&/x �l0��40�*p( 6;L�0^0� ,(5�!XD"Ox
(5%'*5 �CE%'*U2!�!&�0`"�*H#\%'&)(="�#r([1��4 ,(5*5�!-�.�(+�4%'&� �P�� 
 # �
� 
�� #�� 
 # ���!�	� ��� #�������� 	 # 	 
 � 	 
 
!�
��� � � ��� � � ��� ���K� � � P

� � �n� P �[P]o["�&� 50�&�g_!nP���P �V"�1�1�0�2!0r6u"�&�1��7P �9P]�^�42!2�P �F�4*5 I(w#\%'&)(="�#r($1��4 ,(5*5�!-�.�(+�4%'&� 
CE%'*D 5LJ"O(+�M"�2wLJ"O(5(+0\*5&� \s *,0�j'.�2M"�*,�4( 6 "�&�1 0� ,(5�!XD"�(+�4%'&iP�� ����# � 
  !� 
�� � " "
� 
  �
� � ��� # � 
 � 
�	 �"!#�%$&�'�&( �*) � � ����� � � �+�&¬^¬ P

� � �n� P = PT� P�m�"�& ���!0\ 5G�%'./(U"�&�1 !{P,��P��V"�1�1�0�240\6'P�! &�%'&/xzLJ"�*+"�XD0r(+*5�4#[X�0`"� ,.�*50W%�C
 ,LJ"�(+�!"�2R�!&)(+0\*+"�#r(+�4%'& �4& L�%'�!&)(nLJ"�(,(+0�*,&� �P-� 	 # 	�
 � 	 
 
 #"�   � � # �
� 
 
 # �/. � � � � � �
¬ > > �&¬ � � P

� � �n� P = PT� P�m�"�& ���40� 5G�%'.�(�"�&�1£!{P,��P �V"�1�1�0�240\6�P � &�1��4#�0� F%�C�1�0�L�0�&�1�0�&�#\0U-�0\( Zk0�0\&
( 6;L�0� H�!&YX9.�24(5�4m�"�*,�M"�(50HL]%'�4&)(VLJ"�(,(+0\*5&� \P0� 
 # �
� 
�� #�� 
 # �1�!�	� ��� #�� ����� 	 # 	 
 � 	 
 
!�
��2 � � ����� � �-�O��� �:¬)� P

� � S�� �[P �9PG���!L�240\6'P0� "$# 	�
 #��=� 	 # 	 
 � 	�
 
!�rP0��%'G�& � �42!0\6�"�&�1�	/%'&� \g = 0rZ  %'*5ehg � � � � P
� �O� � �9P�	;(+%~6'"�&ig � P@	]P�	W0�&�1J"�2!2 gF"�&�13��P��u0�#=e�0�P4� 	�� 
 �$#	� 	 
 
�$& � �  	�� � # �
��
�	 �
� " "
� 
 
 # 	�
 � ���rP���%�G�& � �42!0r6�"�&�1ª	/%�&� �g �pG��4#=G�0� I(+0\*�g� 50�#\%'&�1l0�1��K(+�!%�&ig � � � � P

¬ >


