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foo =
do

putStrLn “Hello world!”
putStrLn “Goodbye!”
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Hugs session for:
/usr/share/hugs98/lib/Prelude.hs
PCbase.lhs
PC.lhs
Type :? for help
PC> ((,) <$> pSym ’a’ <*> (pSym ’b’ <|> pSym ’c’)) "abcde"
Just ((’a’,’b’),2,"cde")
PC> ((,) <$> pSym ’a’ <*> (pSym ’b’ <|> pSym ’c’)) "ac"
Just ((’a’,’c’),2,"")
PC> ((,) <$> pSym ’a’ <*> (pSym ’b’ <|> pSym ’c’)) ""
Nothing
PC> ((,) <$> pSym ’a’ <*> (pSym ’b’ <|> pSym ’c’)) "q"
Nothing
PC> ((,) <$> pSym ’a’ <*> (pSym ’b’ <|> pSym ’c’)) "a"
Nothing
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N S�T4�-T 9A��-r# I * > 2!%.A§2!/�'*),+�7e�eCB2�� /�tI3 G*2!7eC.�156'��§C(+�56'07U�e5jm�'*)¢2!��C.pU5}mV24a8C +

sb/68�3¢u;«d« Z�g�X<]ih>X
F¨s � G��Ou G Z�g>X<]ih�X�F � G Z�g>XM](h�X�F��
� � /2843 � � I��j���.� G

�!X1P�T � �D���.� � �
��g>^ 
 �HXMh6��CK9��QG ��g>^ 
 ��X<h6�VC.9 �
� ��� ��h�](] 
 �D� �j���.� �QG �4X1P�T � � ���.� � � �

��g>^ 
 ��X<h ��CK9�� G ��g>^ 
 �HXMh ��CK9��
� ��� �Ah*]i] 
 ��� �����.� � G � ��� ��h�]i] 
�� ����� �
N S�TU�-T 
RI 
 � 
 �

� I � �QK � �
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Hugs session for:
/usr/share/hugs98/lib/Prelude.hs
Position.lhs
PCbase.lhs
PC.lhs
PC> id <$ pSym ’

�
’ <*> pList 0 (pSyms "abcd") <* pSym ’

�
’ $ posify "

�
abcdabcdabcd

�
"

Success ["abcd","abcd","abcd"] 14 []
PC> id <$ pSym ’

�
’ <*> pList 0 (pSyms "abcd") <* pSym ’

�
’ $ posify "

�
abcdabcdabd

�
"

Failure (Position 1 10)

¬�$d34�1)(':=Ug\«Ed�+we f8·!';'*)().24)qAe+!7e�^a8$d7e3µ�^'*562!7VCF%()(+�%.$82!7

��X^��X Z�g>X<]ih*Y>F �3I � ��� �Ah*]i]:s � n 
Iaw_An !8s F n�ZV\�]"^ _`^ \�a-u #Bn ZV\�]"^ _`^ \Va�u
t ��g>^ 
 ��X<hrZV\>]=^ _`^ \Va

�,W~ÄzT Z�g�X<]ih>X�F � I !8s F n ZV\�]"^ _`^ \�a-u #�G Z�g�X<]ihwY>F �

����- «d« Z�g�X<]ihwY>F � G 
Iaw_
����- s � ��� ��h�]i]¶s no� n n uru I �
����- s ��g>^ 
 �HXMh u I #A&=&(C�&%*.7U�e5§«q¡�+!7�, %B34$d·4'07U�e5 2��­+���+�$8ad�e).' +

&=���.�´«d«oZ�g>X<]ih*Y>F �3G !ds�F n ZV\>]=^ _`^ \Va�u(#
&=���.�¦s � ��� ��h�]i]:s n no&4n uru I &
&=���.�¦s ��g>^ 
 �HXMh u I #A&=&(C�&

*r)($d71/�«q¡�+�7�, %k3!$8·!'0).'�5�+�$871$d7e3�$871/1�1%¢2��c+j��+!$da8�1)(' +

��CK9�«d«�Z�g�X<]ihwY>F � G ZV\�]"^ _`^ \Va
��CK9µs � ��� ��h�](]0s n n n4�Ouru I �
��CK9µs ��g>^ 
 �HXMh �Ou I �
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�V� �.���B«8«oZ�g>XM](h�X�F �
�V� �.��� I��j���.� G ��g>^ 
 �HX<hµs FH#A� �VC.9u���.� u

�� +��!"!`#"#"$ «d« � G Z�g�X<]ih>X
F �
�� +��!"!`#"#"$ 
RI��j����� G � ��� �Ah*]i]¶s 
�ne��no���.� n+F�#�� �VC.9r����� u

�V% &(#"$ «8«�s�F G	�o\4\�
 u G Z�g>X<]ih�XHF3F
�V% &(#"$
S�I��j����� G �!X1P�T ����� � �

!�#HG ��g>^ 
 �HXMhv#��+$ CbS c �O#
s.sb�An��~uH«M���.� �Áu G ��� Sj�

��S�T\
 � ��� �Ah*]i]:s(�An
Ë>no����� �<n+FH#�� ��CK9u����� �&u
T\[�P�T ��g>^ 
 ��X<h �

sb/�tI3�u�«d«�s � �K\��#F�u�� Z�g�X<]ih>X�F � G Z�g�X<]ih>X
F � G Z�g>XM](h�XHF �
��/�tI3 E I��j����� G

�4X1P�T s ������� n E ���.� u � �
s � ��� ��h�](]69���n�� ��� ��h�]i] 9��~u G �!XeP�T ����- 9�� �U!"C.-2�V��&(# � ����- 9 � � �

��� G 9"��!"!"#"#"$[9���s �VC.9 9�� u
	 � G 9=��!"!"#`#"$[9 �´s ��CK9r9�� u

�� G ��g>^ 
 �HX<h6s F�#�� �VC.9u���.� u

s � ��� ��h�](]69���n ��g>^ 
 �HXMh ��CK9��~u G 9=��!"!`#"#"$Q9 �G�VC.9 �
s ��g>^ 
 �HXMh6��CK9���n�� ��� ��h�]i] 9��~u G 9=��!"!`#"#"$Q9 �[�VC.9 �
s ��g>^ 
 �HXMh6��CK9���n ��g>^ 
 �HXMh ��CK9��~u G ��g>^ 
 �HXMh�14LoS@�
N S�TU�-T S@� I S"��&=��J�#=9=� ��CK9 �VC.9��G��CK9��

N S�T4�-T 9"��!"!"#"#"$ s 
�n � no���.�;n���CK9�u ��CK9�� I S@� �M9�# E ��� ��� ��h�]i]:s 
�n � n ���.�;n>S@��u
N S�TU�-T S@� I S"��&=��J�#=9=� �VC.9k�VC.96��CK9��

sb/68�3¢u;«d« Z�g�X<]ih>X
F¨s � G��Ou G Z�g>X<]ih�X�F � G Z�g>XM](h�X�F��
� � /2843 � � I��j���.� G

�!X1P�T � �D���.� � �
��g>^ 
 �HXMh6��CK9��QG ��g>^ 
 ��X<h6�VC.9 �
� ��� ��h�](]69��LG �!X1P�T � �Ys &=������9�� u � �

��g>^ 
 �HXMh6��CK9�� G ��g>^ 
 ��X<h�14L S@�
N S�TU��T S@� I S"��&=�UJV#A9=� ��CK9µs �VC.9 9�� u ��CK9��

� ��� ��h�](]69���G�� � � �Ah*]i]:s 9�# E !`C�-q� 9 �j9 � u
N S�T4�-T 9A# E !"C.-2�´s 
 � n � ��n nH��CK9��Vujs 
 � n � � n &4nH�VC.9���u I S@� �M9�# E �

s 
 � 
 � n � �LK � � n &4n�S@��u
N S�TU�-T S@� I S"��&=��J�#=9=� �VC.9k�VC.9 �G�VC.9 �

sb/5LM3�u�«d«�Z�g�X<]ih>X�F � G Z�g�X<]ih>X
F � G Z�g>X<]ih�XHF �
��/5LM3 E I��j����� G �!XeP�T s � ����� n E ���.� u � �

s<� &(#=9�n ��g>^ 
 ��X<h u G � &(#=9
sIS ��s ��g>^ 
 �HXMh u=n u G S
s � ��� ��h�]i] 9B� n�� ��� �Ah*]i] 9 E u

t ����- 9 E S ����- 9B� G ��g>^ 
 �HXMhµs F�#�� �VC.9r����� u
t C.�UJV#�&��E�<9�# G�� � � �Ah*]i] 9B�
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l�#`#?� �VC.96«8« Z�g>X<]ih�XHF � G Z�g>XM](h�X
F s �Tn ZV\>]=^ _`^ \Va�u
l�#`#?� �VC.96�3I��j����� G

�!XeP�T �����.� � �
��g>^ 
 ��X<h6�VC.9 G ��g>^ 
 ��X<h6�VC.9
� � � �Ah*]i]:s 
�n � n����.� �<nV�VC.9�u G � ��� ��h�](]0s.s 
�n�F�#�� �VC.9u���.� u=n � n ���.� �<n���CK9�u

sb/qpr3¢u;«8«�s � G �OuJG Z�g>XM](h�XHF � G Z�g�X<]ih>X�F¨s � n�ZV\>]=^ _`^ \Va�u
SD/ pr3 � I l�#`#?� �VC.9�s SD/6143 � u

sb/qp¶u�«8« � G Z�g>XM](h�XHF ��G Z�g>XM](h�X
F s �Tn ZV\>]=^ _`^ \Va�u
SD/ p � I !"C.��9"�;SD/qpr3 �
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sb/�t u;«8« Z�g>XM](h�X
F � G Z�g�X<]ih>X�F � G Z�g>X<]ih�X�F �
� � / t�� � I��j����� G

�!XeP�T s � � ���.�;n�� � ���.� u � �
s � ��� ��h�]i]k&���n u G � ��� ��h�](] &��
s ��g>^ 
 �HXMh ��CK9���n�� ��� ��h�]i]:s 
 � n�� � n ����� � n���CK9��~uru G S@� �O9�# E ��� ��� ��h�]i]:s 
 � n�� � n ����� � n�S@��u
N S�TU�-T S@� I�S"��&=��J�#=9=� �VC.9 �VC.9 ���VC.9��

s ��g>^ 
 �HXMh ��CK9���n ��g>^ 
 �HXMh6��CK9���u G ��g>^ 
 ��X<h�14L S@�
N S�TU�-T S@� I�S"��&=��J�#=9=� �VC.9 �VC.9 ���VC.9��

s(tI3�u;«8« Z�g>XM](h�X
F � G Z�g�X<]ih>X�F � G Z�g>X<]ih�X�F �
� � t�3 � � I � � /�t>� �

¬�$83!�1)(':h Ë!«z¡q2^�^'0��24)¢CrA124)r%¢G*$d),G��1$d%�¡qA12!$DG�'024/V'�)(+�%.2!),C / t^+�7e�DtI3

$874%().2^�^�VG�':%Fi�2µ71'�i /e).$856$&%($d·4'�Cq�V:;�<9=��� +!7e�G��:;�<9=�  � > 2�%.A 56+�%(G,A©+�a8$DCF%;2��¥+-%;ad'�+!Cr%
�I%.A1$87134C;5�+-%,G,A1'�� m\pl%.A1'6/e+!)(C.'*)�3!$8·!'*7 +!C�%.A1'�$d)0²V)(Cr%0+!).34�156'*7U% '�%(A1'6�^$ A�'*)('*7VG�'�$8C
%.AV+-% �V:E�<9"�@ ¿).'*%.�1)(7eC6+�7 �oZ�g�X<]ih>X�ikA1$DG,A�$87�%(�1)(7�ik$8adaB/1)(2^�^�eG�'l+�7 � Z�g>XM](h*Y�n¥ikA1$8ad'
�V:E�<9=���R%,+�`!'�C¢%(A1$DC0·�+!ad�e'}+�7V�©ik),+�/eC�$&%0�1/ ik$&%(A � ��� ��h�](]* }ª�71a8pjZ�g�X<]ih>Xz+�7e�[�V:E�<9"���
+�)('k' ¤ /�2!).%.'��j��)(2!5�%.A1'�/1).$856$&%($d·4'�Cc562^�^�1a8'�+!7e��iq'B%(A1'*7�$87eC.'*).%z+071'*iZ�^'*²e71$d%.$82!76��2!)
�V:E�<9=�q%(2�5�+�`!';�eC.':2���$&%� z?BA1$DCB$8C¢+!adaOC.A12-ik7§$d7�¬�$83!�1)(':h4=^ 

=Z$d%.A %.A1'�/e).'�·U$82!�VC�24/^%.$856$8C(+-%($d247R$d%¶iB+!C0G�a8'�+!)�%(Ae+-%¶i�'6iq24�1aD� 3U+�$87Rm�'*71'*²1%j+!C
$d%}56'�+!7eC:%(Ae+-%}+©ad2!%}2��B%(A1'µ%($d56'Ii�'µik$8adaqmV'§+�m1a8'�%(2 712!%}+�/1/eadp /e+�),C.'*),C* §¼½7�%.Ae$8C
G*+4Cr'�nc%.Ae2!�134A nc%.Ae'*)('�$DC}%.A1'l/�24C(Cr$8m1$8ad$d%Fp %.Ae+�%�+ G�2456/1$da8'*)�56$d34AU%624/^%.$856$8C.'§2!�^%�%.A1'
)('��^�17V�1+�7U%}+!/1/1a8$8G�+-%.$82!7VC:56'�+�7e$d713©+!adaqiq'µ+!).'µ�12!$8713©$DC¶2!m1���eC.G�+-%($d713l%(A1'IG*2\�1'! �±�C
¬�$d34�1)('jh!hµC.A12-i¢C*n1%(A12!�134A nV%.A1$DC�24/^%.$856$8C(+-%($d247�$8C�iq24)r%(A\ikA1$da8'>nV3!$8·\$d713ImV'*%r%.'�)�%(Ae+�7R+
o4��� C./V'�'��^�1/l2!��%.Ae'¶G�2!56/1a8'�%('��§/1)('�%.%Fp4{ /1)($d7U%('*)B2!7�+�o4h!`µ_�+!C.`!'�adaOC(G�)($8/^%� 

	N��� ��� �@c���� ���
d¢2-i�%.Ae+�%¶iq'6Ae+�·4'�G�2!56/1a8'�%('��R2!�1)¶bB¡¿a8$dme)(+!).p�n�G�247eCF%().�VGH%.$8713§%.Ae'�ad' ¤ '�)0$8C:aD+�)(3!'�adp
+R5�'�G,Ae+�7e$8G�+�a�%(+4Cr`� �?�2�C.+�·4'I�eC�Ae+�·\$8713 %(2R)('*56'�5jm�'*)�%.A1'§%Fp\/�'�C62���%.A1'�C.56+!ada8'*)
a8' ¤ '*),Cki�'jG�245jm1$871':%(2µ5�+�`!':aD+�)(3!'�)kad' ¤ '*),Ckiq'}CrAe+!ada�+!�^24/^%¢%(A1'¶7e+!5�$8713IG*2!7\·!'�7U%.$82!7
$87l¬�$83!�1)(':h�oV 
ª��1)B$85�/ead'�5�'�7U%(+-%($d247lik$da8a~mV'0��+!$&%(A^���1a~%(2�%.A1':)('*/�2!).%k$d7l+�a8a~m1�^%¢2471':+!C./V'�GH%%UZi�'

ik$8ada�712�%B+-%.%.'*56/^%q%.2¶$856/1a8'*56'*7U%�%.A1'�/1).2^�^�VGH%.$82!7VCc��2!)� ¢71$DG�2^�^';G,Ae+�),+!G�%.'�)(CcC.A12-ik7�$87
¬�$d34�1)('�hU<�n�$d7VCF%('�+!� +�a8a82-ik$d713�2!71a8pl%.Ae'�±;�e¡q¼r¼;Cr�1mVCr'*%0' ¤ /1ad$DG�$d%.a8p�a8$8Cr%.'��~ �= '�+�)('j$87
3!2\2^��G�2456/e+�7\p�A1'*)(' UZ2���%.Ae'�_�+4Cr`4'*a8ae$856/1ad'�56'*7U%(+�%.$82!7eCq2!71a8p}%.A1'�/V2\2!)(a8p6C.�1/1/�2!).%.'��
� � � Cr�1/e/V24)r%,C� ¢71$DG�2^�^'�nq+�ad%.Ae2!�134A´C.�1/1/�2!).%�$DC6m�'*3!$87171$8713 %.2�+!/1/V'�+�)6$87Y%(A1'l562!)('
5�+�$87eCr%.)('�+�5 $d56/1a8'*56'*7U%,+-%.$82!7VC* 
?BA1'zC.$85�/ead'�)O%.'�).56$87e+�aU/1)(2^�^�eGH%($d247eC�G�+�7:m�'zik)($&%.%.'�7¶�eC.$d713 �V%'&(#"$:+!7e�¶+k/e).'��^$8G�+-%('

��)(2!5�%(A1' � �Kg>X�ad$8m1),+�)(p '4Cr'�'¢¬�$83!�e).'¢h4J;��2!)z+!7�' ¤ +�56/1a8'! ­¬�$83!�e).'¢h\g�C.A12-i¢CcAe2-i �+ �,.-
s�+!7e�on-$87j2!%.A1'�)�G�+!C.'�C*n��+ �,.-
9�u�+�)('¥�eC.'��¶%.2;56+�%(G,A¶2!%.A1'�)�%('*)(56$d7e+!a8C�+�7V�¶A12-i�24�1) /�tI3
2!/�'*),+-%(2!)wn424)q2471';2���$d%(C�24/^%.$856$8C.'��§+�ad%.'�).7e+�%.$8·!'�C�nU$8CB+!7e+�a82!342!�eC¥%.2}%.A1'vt\C.pU5}mV24aV�VCr'��
%.2 )('*/1)('�C.'*7U%}G,A124$8G*'I$87�%(A1'�)('*/�2!).%� t?BA1$DC6+�7e+!ad243!pR+!a8C.2 Ae2!aD�1C¶��24)}7e2!7^{|%.'�).56$87e+�aDC�n
+!C:C.A12-ik7 $d7�¬�$83!�1)('�h!x1 =Z$d%.Ae$d7�'�+!G,A /1).2^�^�VGH%.$82!7R%.Ae'�).'�/V24)r%:�eC.'�C�EF� ¤ %,+�/�24C.$&%($d247
%.26)('*/1)('�C.'*7U%BCr'w)4�e'*7U%.$D+�a~G�2456/V2UCr$d%.$82!7§ikA1$DG,A n\%.243!'�%(A1'*)�ik$d%.A�+}C.�1$d%(+!m1ad';���17VGH%.$82!7�n^$8C
+�7V+�a82!3!24�eCB%(2�24�1)
/28�3»2!/�'*),+-%.24)�+4C�C.A12-ik7©$87R¬�$83!�1)('}h4°1 0?BA1$8C�²e34�1).'�+�aDCr2�CrA12-i¢C
A12-i i�'µ�eC.'r�V:E�<9"�jik$&%(At²e)(Cr%�+!).34�156'*7U%j�l��24):%.A1' 	�� �IC.p\7U%(+ ¤ ).'�/1)('�C.'*7U%.$8713©+�7\p

h4h



�,W~ÄzT �oZ�g�X<]ihwY>F � I s �Tn�
Oa*_AnI!ds�F n Z�\>]"^ _`^ \�a-u #Bn ZV\�]"^ _`^ \�a-u
��X^��X Z�g>X<]ih*Y>F �3I � ��� �Ah*]i]:s �oZ�g�X<]ihwY>F ��u

t ��g>^ 
 ��X<hrZV\>]=^ _`^ \Va
�,W~ÄzT �oZ�g�X<]ih>X�F � I2!ds�F n ZV\>]=^ _`^ \Va�u(#
G � Z�g>XM](h*Y F �
�,W~ÄzT Z�g�X<]ih>X�F � I !8s F n ZV\�]"^ _`^ \�a-u #�G Z�g�X<]ihwY>F �

�V:E�<9=�;«8« 
Oa*_ G Z�g>XM](h�XHF � G Z�g>XM](h�X
F ! � #
�V:E�<9=�B��� I �V:E�<9=��� �
�V:E�<9=�0si� K7Ë�uE� I sF«>u /6143 � /q8�3 ��:;�<9=�k�E�

�V:E�<9=����«d« Z�g�X<]ih>X
F � G Z�g>XM](h�XHF ! ��#
�V:E�<9=����� I��D����� G � ��� ��h�]i]:s��V:;�<9=�@ j�����.��u

�V:E�<9=�  ¨«8« Z�g>XM](h�X
F �3G�� Z�g>XM](h�X�F ! � #
�V:E�<9=�  j� I��j���.� G

�!X1P�T � ����� � �
� ��� ��h�](]0s 
 ��n�� � n����.� ��n���CK9���u G S@� �M9�# E ��s 
 ��« 
 � n � �LK � � n������ � n�S@��u
N S�TU��T s 
 � n � � n ���.� � nV�VC.9���u I �V:E�<9"�@ j�����.� �

S@� I S"��&=�UJV#A9=� ��CK9 ��CK9��G��CK9��
��g>^ 
 �HXMh ��CK9`G�s ! #mn1�Vn ����� n4��CK9-u

¬�$83!�e).':h4=1«zª�/^%.$856$8C.'����V:E�<9=�B+!7e��%.A1':7e'*i¨%Fp\/�'�Ck7e'*'��1'��

��P���
�Qt
��V�-Ï�X1[��e�µ�VÄ�����Ï���P�TU���������	� �}��� ����Ï�TI��X^�VT\

d¢24).5�+�a Ë��!56h4°1 x�oU�!C
ª�/^%.$856$8C.'�� J�5�Ë�Je uË�x!�4C

¬�$d34�1)('�h!he« v¥¤ /V'�).$856'*7U%(+!a��1+�%(+e«�?B$856'�Cz��2!)BG�2!56/1a8'�%('�)(�17eCqik$d%.A�+!7e�µik$d%.Ae2!�^%B2!/^%($&{
56$8C.'�����:;�<9=�

�O# �4! 8I«8« Z�g�X<]ih>X
� �Kg>X � �Kg>X
�O# �>9 8I«d« Z�g>X<]ih�X
� �.g�X �H_=X ^Ia��
�O# ��� 8µ«8« Z�g>XM](h�X�� �.g�XN!ds � \�
=h�a�n ZV\>]=^ _`^ \Va�u #
�O# ��� 9 8I«8« Z�g�X<]ih>X
� �Kg>X�s � \�
=h�a�n ZV\>]=^ _`^ \Va�u

¬�$83!�1)(':h�oV«;d�+�56$8713µG�247U·4'*7U%.$82!7I��2!)ka8' ¤ $DG*+�aO+!7e+�a8p^Cr'�)kG�2!56/�2!71'�7U%(C

� � ��
�� ����� G +�7\pµ ¢71$DG�2^�^'¶G,AV+�),+!GH%('*)k�^'*²e71'��l+4CBikA1$&%('�C./e+!G*'
� � ����� ����� G +�7\pµ ¢71$DG�2^�^':a82-i�'*),G*+!C.'�a8'�%.%.'�)
� � ��� ������� G +�7\p��1/1/�'*),G*+4Cr'02!)B%($&%(ad'�G*+4Cr': ¢7e$8G*2\�1':ad'*%r%.'�)
� � ���� �� 	"!#� G +�7\pµ ¢71$DG�2^�^'¶C.p\5jm�2!a~24)k/1�17eG�%.�e+�%.$82!7
� � ��$ �%� ��� G +�7\pµ ¢71$DG�2^�^'¶�1'�G�$85�+�a��1$d34$&%

¬�$d34�1)('0hU<^«c ¢7e$8G*2\�1':ad' ¤ $DG*+!aO+�7e+!adp^C.$8CB/e).2^�^�eG�%.$82!7eC

h!o



��� 
 $ � � ��� G �utbË�t � � �+t-°
�O# �4! �.9�! ���IF����0«8« Z�g>XM](h�X�� �.g�X
� �.g�X
�O# �4! �.9�! ���IF���� I �V%'&(#"$0�<9����IF����

¬�$d34�1)('0h4J1«c"O' ¤ $8G�+�aO+�7V+�a8p\C.$DCz%('*)(56$d7e+!a~/1)(2\�1�eGH%($d247eCB$d56/1a8'*56'�74%('��§ik$d%.Al/1)('��^$DG*+�%.'�C

!"JV�.&`#=9�! G �Gt 	kt > t �0t#�rt#� t�� t��rt$+rt�,�t.p
�O# �>9 !"JV��&(#A9A!µ«d«�Z�g�X<]ih>X � �Kg>X �H_=X ^Ia��
�O# �>9 !"JV��&(#A9A! I �E&(�"� /2143 �O#��4! !"JV�.&`#=9�!

�O# �4! !"JV��&(#A9A!�«d« Z�g�X<]ih>X
� �Kg>X � �Kg>X
�O# �4! !"JV��&(#A9A!`I �� +,.- �>+�, /�t��� �,.- � m�, /�t��� +,.- � � ,o/�t��� �,.- � 7�, /�t��� +,.- � ) , / t>�� +,.- � % ,

/�t��+ �,.- � ·., / t��� +,.- ������,o/�t��� +,.- �L+�,o/�t>�� +,.- ���)+G/ t��+ �,.- � p ,

¬�$83!�1)(':hUg\«zª�%(A1'*)ka8' ¤ $DG*+�aO+!7e+�a8p^Cr$DCq%.'�).56$87e+�a~/1)(2^�^�eG�%.$82!7eC

7\�15jm�'*)wn¥$87eG�a8�e�^$8713t�Vn¥2!� � C6+�7V��A12-i 24�1) /5LM3 24/V'�)(+�%.2!)�G*+!7�m�'��eC.'���$d7´/1aD+!G*'
2���%.Ae'�' ¤ G�a8�eC.$d247 C.p\74%,+ ¤ �����	�Z�eC.'��R$87t%.A1'�)('*/�2!).%� =ZA1'�).'6%(A1'�)('*/�2!).%0�VCr'�C0%.A1'
! �3#�C.p\74%,+ ¤ iq'¶AV+�·!'j+µG,Ae2!$DG�':m�'�%Fi�'*'*7 �eCr$8713Q/ tI3¿2!/�'*),+-%.24)¢2!)
��C"�+� �@'�iq'j/1$8G,`§2!7e'
�^'�/V'�7e�^$8713l2!7 ikAe$8G,A ²1%(C;m�'�Cr%0$87©%(A1'6/e+�).%.$DG��ea8+!);G*$d),G��15�Cr%(+!7eG�'4 ¶¬�$87e+!ada8p�iq'�5�+�`4'
�eC.'�2!�T/qpr3´ikAe'*)('*·!'�)zi�'�+!).'¢/e).2^�^�eG*$d7e3¶%.24`!'�7eCc%(2j`!'�'*/�%(A1';/V2UCr$d%.$82!7µ$87^��24).5�+-%($d247
��2!)¶%.A1'µC.p\74%,+ ¤ +!7e+�a8p^Cr'�):+�7e� 2�%(A1'*)ja8+�%.'*):/eAe+!C.'�C '���24)j+�7 ' ¤ +!5�/ead'µC.'*'µ¬�$83!�1)('6o4�1 
?BA1'0%Fp\/�';2!��%(A1'¶G�2456/1ad'*%.':a8' ¤ '*)B$DCB%.A\�eC�!ds � �.g�X?n Z�\>]"^ _`^ \�a�u(# G !ds � \�
=h�a�n ZV\>]=^ _`^ \Va�u #| 

= ';AV+�·!'�C.2!56'0G,A12!$DG�'0+!Cq%(2�ikAV+-%B%.24`!'*7VCqi�';/1).2^�^�VG�'! c¬e2!)B' ¤ +�56/1a8'>n\%(A1'*)('0+�)('
%.Ae).'�'µi�+�p^C:i�'�56$d34AU%jAe+�7V�^ad'�ad$d%.'�)(+!a8C�«j2471'µ24/^%.$82!7t$DC:%.2 /1).2^�^�VG�'I+ 	 ^ _bh>X<g 
�%(2!`!'�7
ikA1$DG,A G�247U%(+�$87eC¢%.A1'}$d7^��24).5�+�%.$82!7l��2!)�'*$d%.A1'�);+!7�$d7U%('*3!'�)*n�Ve2U+-%*n�G,Ae+�),+!G�%.'�)¢2!);CF%().$8713 '
+�7e2�%.Ae'*)¢24/^%.$82!7l$DCk%.2IAe+�·!';��2!�e)�C.'*/�'*),+-%.'0%(2!`4'*7eC*n12!7e':��2!)¢'�+!G,A§%Fp\/V'j2��cad$d%.'�)(+!a 'e%.A1'
%.Ae$d),�©+�/e/1).2U+!G,Al$DCk%.2�Ae+�·!'0%(2!`4'*7eC¢��2!)�'�·!'�7l%.A1'�G�2!7U%('*7U%(C�2��zCr%.)($d713UCk),+-%.Ae'*)¢%(Ae+�7R+
C.$d7134ad'µ%.2!`4'*7t��24)¶%.Ae'IikA124ad'ICr%.)($8713e ©±�Cji�'µik$8ada�2��®%('*7�iB+�7U%¶%.2 %.)('�+�%¶%.A1'I%Fp\/V'µ2!�
a8$&%('*),+�a­�^$ A�'*)('*7U%(adp�n���2!);' ¤ +�56/1a8'>n�ikA1'�7 /e+!)(C.$d7e3µ$d71² ¤ �^'�G*a8+!)(+�%.$82!7eC�iq'}ik$da8a­71'*'��l%.2
a82U24`l��2!):$87U%.'*34'*),C�n~i�'��^'�G*$8�1'6+!34+!$d7eCr%;%.A1'�²e),CF%:24/^%.$82!7O 6?BA1'6aD+!Cr%024/^%.$82!7 5�+�`4'�C;$&%
�^$+�µG��1ad%z%(2:Ae+�7e�1ad'�Cr%.)($87134CcaD+-%('*)wn4C.2:iq'k3420��2!)c%(A1'�C.'�G*2!7e�624/^%.$82!7O �= '¢�eC.'�+:Cr'�G�247e�
�1+�%(+ %FpU/�'>n �H_=X ^Ia�� �o\�a*_bh>a*_b]�n¥%.2��^'�C.G*).$8m�'I%(A1'©G�2474%('*7U%(C�2!�;+ CF%().$8713 '���24)6%.A1'l2�%(A1'*)
a8$&%('*),+�aDC¶i�'I5�+�`4'I�^2©ik$d%.A´+ �H_=X ^Ia��� �\$856$daD+�)(a8pRi�'µ/1�^%�%.Ae'�G�247U%.'*7U%,C¶2��¢24)(�1$d7e+!).p
G�24565�'�7U%(CB$874%(2µ+6Cr$8713!a8'0%.24`!'�7 n^ik$&%(A§%.A1'¶7\�15}mV'�)k2��­ad'�+!�^$8713��1+4CrA1'�Ck+!Ck+!7 
Oaw_B+!7e�
%.Ae'k).'�CF%c2��V%.A1'¢G*2!7U%.'�7U%c+4C­+ �4_=XU^Ia���n4m1�^%z�^'�G�$D�^'�%.A1'k'�+!C.$d'�CF%ciB+�p0%.20)('*/1)('�C.'*7U%­71'�Cr%.'��
G�24565�'�7U%(C¢$DCk%(2IAe+�·4'0%.24`!'*7VCk��2!)�%.A1'}mV'�3!$87171$8713I+!7e�l'*7e�©56+!).`4'*),C¢+�7V���^'�C.$d347l%.A1'
a8' ¤ '*)IC.�eG,AY%.Ae+�%I2!7eadp�
 �>^ _bh � �Kg>X?n � h � 
 ^IaKh�+�7e�´71'�CF%('��ZG�24565�'�7U%�%.2!`4'*7eC�+!/1/�'�+�)
m�'�%Fi�'*'*7§%(A1'*5l 
?BA1'�).'�+�)('z+¢��'�i�/1aD+!G*'�COikAe'*)('qi�'qG,A12\2UCr'c%(2;�12¢%.Ae$d713UC­Cra8$d34AU%.a8p0�1$ A�'*)('*7U%.a8p;%.2�%.A1'

�����?#A&`�.� G �����?#BFH#�& t
� Cw�.�qtV!"JV�.&utH9=�B&=���HF
�O# ��� �����?#�&(�.��«d«�Z�g�X<]ih>X
� �Kg>Xqs � \�
=h�a4noZV\>]=^ _`^ \Va�u
�O# ��� �����?#�&(�.� I �����m#mFH#A& /�t�3�� Cw�.�k/ tI3 !"JV�.&G/�tI3 9=�@&=���4F

¬�$83!�1)(':h!x1«c"�' ¤ $8G�+�aO+!7e+�a8p^Cr$DCBG,A12!$DG�'02���712!71{�%('*)(5�$87e+!a8C

hU<




.�.&=� $ G sb9=-r����� 	�9=-u�.���Tt4�O��&@F�# tV$��IF����2t�,���u ��� ����� � �����
	�� �!"C.��� $ G �M�.&@FH# 	>9=-u�.���Et4�O��&@F�# t�$��IF����2t�,��
� $ R`Cw$., «d« Z�g�X<]ih>X
� �Kg>X � �Kg>X
� $ R`Cw$.,PI �O# �4! 9=-u�.���'/�t �O# �4! �O��&@FH#v/�t+�O# �4! $.�IF>���5/5tH�� �,.- � �$+

�O# �>9 
.�.&=� $ «8« Z�g>X<]ih�X�� �.g>X �H_=X ^Ia��
�O# �>9 
.�.&=� $ I sF«>uG/6143 �M#��4! 9=-r����� /68�3 �V:E�<9=�B�G� $ R"C*$�,Q/5LO3 �O# �>� &(#A9�#A&�
.#"$.� $

�O# �>9 !"C���� $ «8«oZ�g�X<]ih>X
� �Kg>X �4_=XU^Ia��
�O# �>9 !"C���� $ I sr« u /61�3 �O# �4! �O��&@FH#v/68�3 �V:E�<9"�k��� $ R"C*$�,

¬�$d34�1).':h4°1«c"O' ¤ $DG*+!aO+�7e+!adp^C.$8CBC.'*)U�1'�74%($8+!aOG�245�/�24C.$d%.$82!7l+�7e�§' ¤ G*ad�eC.$82!7

C`��#��+!"C.- G 	M'
�O# �>9 C"�V#��+!"C�- I �
� \
���2h�aw_`W ��h�av/qp �� +,.-�93*�	 �P+

¬�$d34�1).'0oU�1«c�k'*56'�5jm�'*)($d7136%(A1':/�24C.$&%($d247�$87§%.A1':a8' ¤ $DG*+�aO+!7e+�a8p^Cr'�)

)('*/�2!).%� �b­'�).AV+�/eC¢%.A1'}5�2UCF%0G�245�56247©$8C�ikA1'�).'}iq'}5�'�).34' � 	 � ��nV�eCr$8713jEF�eCF%6�V:E�<9=�
Ë '¥��2!)6+�7�' ¤ +!5�/ead'§Cr'�'�¬�$d34�1)('µonËUs�+4u� ±¢aDC.2�n­%.Ae'�C.'*5�+�7U%.$DG*Cj2�� /5LM3 +�)('I�^$BA�'�).'�74%
%.2R%.Ae24C.'I2��k%(A1' ��� � �¿Crp\7U%(+ ¤ �eCr'���$87�%.Ae'�)('*/�2!).%� �ª��1)6Cr'�5�+�7U%.$DG*C}+�a8ad2-i �eCj%.2
$85�/ead'�5�'�7U%k%.A1'������ 9�# E /e).2^�^�eG�%.$82!7l562!)(';G*ad'�+�)(adp�n1+!CkC.A12-ik7§$d7�¬�$d34�1)(';o�Ë4s�mVuH 

	N��� ��� �@c�� �9� � 
 � � c��
���D����
 �*
���T\
�����X^���O��
�Q
?BA1'¶)('*/�2!).%��^'�C.G*).$8mV'�Ck%(A1'¶aD+�p!2!�1%¢).�1a8'¶+!C�+µ=6/e+!)r%¢/1)(2^G�'�C.C� �?BAe':²e),CF%�/V+�).%*neikAe24C.'
)(�1ad'�Cq+!).'�Cr�1565�+�)($DCr'���$d7§¬�$d34�1).'�oU=�n\G*+!7µm�';Cr%.),+�$83!AU%r��24).iB+�),�^a8p¶%(�1).7e'���$87U%.2}+j/1$8'�G�'
2���G*2^�^'k%.AV+-%�C.$85�/eadp6iB+�a8`\Cc%.A1)(2!�134A6%.A1'�ad$DCr%�+!�e�^$d7e3j+!�1�1$&%($d247e+�ae%.2!`4'*7eCq+!Cz).'w)4�e$d)('��~ 
= '��eCr'©+!7Z+�meCr%.),+!G�%��e+-%(+�%Fp\/V'�nB�1'�²e71'��´$d7Z¬�$d34�1)('�o4ht+�a82!713tik$d%.A¦%(A1'l���17eG�%.$82!7eC
ikA1$DG,A}�VCr'B$d%*n�%(20).'�5�'�5jm�'*)cikAe+�%ciq'B' ¤ /�'�G�%¥71' ¤ %� ­?BA1'B' ¤ %('*)(7e+�a8adpj·U$DC.$dm1a8'����17eG�%.$82!7 n
���+$�#A���@-u�.&(l�� S", n(EF�eCF%�G*+�a8aDC;���+$>#����B-u�.&(l;ik$d%.A0%(A1'¥$871$&%($8+!a4Cr%(+�%.' � W � '�%.A1$DC�%(A1'*7¶C.$d56/1a8p
$85�/ead'�5�'�7U%(CB%(A1':).�ead'�CB2!7l+�G�+!C.'0mUp�G*+!C.'0me+!C.$DC* 

���D���DK ÇjS�T©[�X!W��V�����-��[�T
_�+�·\$8713¶+��e3!56'*7U%.'��¶%(A1'¢a8$8Cr%z2!�V%(2!`!'�7eCci�'¢+�/1/eadpj%.A1'k���e7eGH%($d247�3!$8·!'*76$876/eCr'��e�^2!{ G*2\�1'
$876%.A1'¢)('*/�2!).%*n!ikA1$8G,A�i�'kAe+�·4'k).'�/1).2^�^�VG�'��}$87µ¬�$83!�e).'ko4o0��2!)¥p42!�1)¥G*2!7\·!'�71$d'�7eG�'4 �?BA1'
���17eG�%.$82!7§$8CBG�+�a8ad'��µik$d%.A�:��?C*l�#A��9 !(#OikAe'*)('��?C*l�#A��9�$DCz%(A1':+��13456'*7U%.'���%.24`!'�7ICF%().'�+�5
3!'�71'*),+-%('��µ+!mV2-·4'! C=ZA1$8ad'05624Cr%B2��O%(A1';���17eGH%($d247§G*2!�1aD��mV'0$85�/ead'�5�'�7U%.'���$87§+�G�24�1/1a8'
2��­�^2 ��'*7§ad$871'�CB2���G*2^�^';%.A1'�).'0$DCB2!71':G�aD+��VCr'�n^/V24$d7U%.'���+�%kmUp�+���$87§¬�$83!�1)('0o!o�n4%(Ae+-%
$DCkCr$83!71$d²VG�+�7U%.a8pµAe+!)(�^'�)� 
¼½762!),�^'*)�%(2:`U7e2-i�$d��+;/e+!)(C.'B'*)().24)�i�2!�ea8�}2^G*G��e)¥iq'Bik$8adae�eCr'¢+0Cr%(+�%.'k5�+!G,A1$871'1'���2!)

712-iZi�'�ik$8a8a�+4C.C.�156'¢%(A1';' ¤ $8Cr%.'�7eG�'�2���C.�eG,A§+�7I+!�^%.2456+�%.247µikA1$DG,AI' ¤ /�2!).%(Cz%.A1'�%Fp\/V'
� �w_b\
�6gw_b\�a �H_igw_bh;+�7e��h:���17eG�%.$82!7eC*n\ikA124C.'¢%Fp\/�'�C.$d347e+-%(�1)('�Cz+!).'�3!$8·!'�7µ$d7�¬�$83!�e).'�oU<�'
������� 9=�?�.�?#=9¢$DCc%(A1'¢$871$&%($8+!a�Cr%(+�%.'¢2!��%.A1'�+!�^%.245�+-%.247µ+-%¥%(A1'¢m�'*34$d717e$d713j2��O+¶C(G�)($d/^%wn�9=�?#m�
%(+!`!'�C¢%(A1'�G��1)().'�7U%;Cr%(+-%('}2!�¥%.Ae'�+!�^%.2456+�%.247 n�%.A1'671' ¤ %;%.24`!'�7R+�7V��).'*%.�1)(7eC�%.Ae'}71'�i

h4J



$�#"!A��-u�.� G $.�IF>��� 	4$.�IF>�����

�O#��>9 $>#"!���-r���B«d« Z�g�X<]ih>X � �.g>X �H_=X ^Ia��
�O#��>9 $>#"!���-r��� I �V:E�<9=�oËr�O# �4! $.�IF>���

* ¼,+���´8µ=³=µ

������9A# E G 	 � � � ���������
	�� F�
�� ����� 
�� � ��� 
 ����� 
�� I �����
	����
�O#����@9 � ����9�# E «d«�Z�g�X<]ih>X � �Kg>XP!8s � \ 
"h>aHn ZV\�]"^ _`^ \�a-u #
�O#����@9 � ����9�# E I ��:;�<9=�k�§s(�O# ��� ����� /5LO3�si�M#��>9 C`��#A� !"C.- /5to�O#��>9 !��OCK9�#"!"C.-Iu.u

* Á�+ � E�� µ�¶��

¬�$d34�1).'0o�Ë!«c"O' ¤ $DG*+!aO+�7e+!adp^C.$8C�«c��24$d7e3�m�'�%.%.'�)k%.Ae+!7§%.A1':)('*/�2!).%

�;$8·!'*7�+¶a8$8Cr%�2!�Oad' ¤ '*56'�C*nU+4CqC./�'�G�$d²e'��µm\p�%.A1'�ad' ¤ $DG*+!a�C.p\7U%(+ ¤ n\+��13456'*7U%z%(A1'�a8$8Cr%Bik$&%(A
+!�e�^$&%($d247e+�a�%(2!`4'*7eCk+4Ck�^'�C(G�)($dm�'���m\p�%.Ae'�C.':).�1a8'�C�«

� ¼ ��+ [�TU� n N S�TU�-T n ��� nU24) � � `!'�pUi�2!),�6$DCq7e2�%���2!a8ad2-i�'���m\p6%(A1'�a8' ¤ '�5�' *�	&+Vn4%.A1'
%.2!`4'*7 * 	 � �&+µ$DC�$87eC.'*).%.'��R+��®%.'*);%(A1'6`!'*p\i�2!),�on�ikA1'*)(' �Y$8C�%(A1'6$d7e�1'*7U%(+�%.$82!7 2!�
%.A1':71' ¤ %Ba8' ¤ '�5�':$d��%.A1'�).'0$DCk2!71'�n^2!)¢��$d��%(A1':'*7e�§2!��²ea8':Ae+!CBm�'*'�7l).'�+!G,A1'��~ 

� ¼ ��%(A1':²e),CF%¢a8' ¤ '�5�'j2��c+65�2^�^�ead'¶$DCk712!%�*�	&+}24) Ï��O����[�T ne%.A1'�7�$&%�$DCk/1)('�G*'��^'��
mUp *�	 � �&+¶ikA1'�).' �R$8C�%(A1':$87e�^'*7U%,+-%.$82!7l2!��%(A1'0ad' ¤ '�56'! 

� =ZA1'*)('I%(A1'lCF%,+�).%�2!��+ a8' ¤ '�5�'l�^2\'�C�712!%}��24ada82-i + G�2!56/1a8'�%('�a8' ¤ '�5�'§2!7�%.A1'
C.+!5�'}ad$871'�n�%.A1$DC;ad' ¤ '�56'}$DC;/1).'�G�'��^'���m\p **/ �E3 +IikA1'*)('
��$8C�%.Ae'}$87e�^'�74%,+-%($d247
2���%.A1'µa8' ¤ '�5�'�n�/e).2-·\$D�^'�� %.Ae+�%j$d%j$8C¶712�%wn�+4C¶+�G�247eCr'w)U�1'*7eG*'�2���%.A1'µ²e)(Cr%:%Fi�2
).�1a8'�C*n^/1)('�G*'��^'��Im\p * 	 � � +e 

?BA1'0��24ada82-ik$d7e3})(�1a8'�Ck+�)(':+�aDCr2�$87§' A�'�GH%¢ikA1$8a8'0%.A1$DCk$DCBmV'�$d713µ�12!71'4«

� ?BA1'�*r71'�ikad$871' +�a8' ¤ '*56':Cr%(+�).%(Ck+�71'�i a8$871'! 

� ?BA1';²e)(Cr%�G�24ad�e5�7§$DC¢�^'�C.$83!7e+�%.'��§G�24ad�e5�7�Ë>n^7e2�%��1 

� ?�+!m§Cr%.24/eCk+�)(':x�G,AV+�),+!GH%('*),Cq+!/e+�).%� 

� ±Z%(+!m�G,Ae+!)(+4GH%('*)zG�+��eC.'�C¥%.A1';$d7VCr'�)r%($d247µ2��O'�712!�134AIC./e+!G*'�Cc%(2�+!ad$83!76%(A1'0G��1)().'�7U%
/V2UCr$d%.$82!7§ik$&%(A§%.A1':71' ¤ %k%(+�mlCr%.2!/� 

�  ¢71$DG�2^�^'�G,Ae+!)(+4GH%.'�)(C0+!).'6G�247eCr$D�^'�).'��©%(2§m�'�2���%.Ae'6C(+�56'�nO² ¤ '�� n�ik$D�\%.A�+!C:+!7
±��e¡q¼.¼�G,Ae+!)(+4GH%('*)� 

¬�$d34�1).'0o\=^«c?BA1':$87e�^'*7U%.{|5�+�)(`\$d7e3})(�1a8'

h\g



��X^��X 
OaKY�h�aw_ �H_igw_bh I � W 	
t � W �
t � W��
t � \4X �6g 


���+$�#A���@-u�.&(l�� S", «8« !8s � \ 
"h>aHn ZV\�]"^ _`^ \�a-u # G !ds � \�
=h�a4n ZV\>]=^ _`^ \Va�u(#
���+$�#A���@-u�.&(l�� S",PI ���+$�#A���@-u�.&(l � W �

���+$�#A���@-u�.&(lR«8« 
OaKY�h�aw_ �H_igw_bh G !8s � \ 
"h>aHn ZV\�]"^ _`^ \�a-u # G !ds � \�
=h�a4n ZV\>]=^ _`^ \Va�u(#
���+$�#A���@-u�.&(l � W�� ! # I !8s 
Ia.Y>h>a*_ � \ 
=h�a:�Vn�#��+$ CbS c �O#�u(#
���+$�#A���@-u�.&(l � W � !�# I !8s 
Ia.Y>h>a*_ � \ 
=h�a:�Vn�#��+$ CbS c �O#�u(#
���+$�#A���@-u�.&(ls�<9�!�# I !�#
���+$�#A���@-u�.&(l � \4X �6g 
�si��� ��s � h � 
 ^Iawh�n uH«M���+9�u I �I��«M���+$�#A���@-u�.&(l � W 	 �I��9
���+$�#A���@-u�.&(ls�<9µsi��� ��sb�An u�«O�I��9�u

t �<9 � J����m# 9B���>!"#v� I �I��«M���+$�#A���@-u�.&(lj�<9 �I��9
���+$�#A���@-u�.&(l � W�� ���+9 ��sb�I����si�AnH�~u�«O�I��9��Áu

t � IWI � ��h �w^ g 
 � 	7, I �I��«M���+$�#A���@-u�.&(l � \4X �6g 
��I��9��
t � IWI �+h*]ih�X��Kh*Y 
�� *r562^�^�1a8' + I �I��«M���+$�#A���@-u�.&(l � \4X �6g 
��I��9��
t C���J�#A&��E�<9�# I �UJ4�<9!«M���+$�#A���@-u�.&(l � \4X �6g 
��I��9
N S�T4�-T ��J��<9 I s 
OaKY�h�aw_ � \�
=h>a6smF�#�� �VC.9 !`J��.&��OuAn4�~u

���+$�#A���@-u�.&(l � W �7�I��9 ��sb�I����sb��nH�~uH«M�I��9��Áu
t � IWI � ��h �w^ g 
 � 	7,�I �I��«M���+$�#A���@-u�.&(l � \4X �6g 
��I��9��
t C���J�#A&��E�<9�# I �UJ4�<94«O��� $>#����B-r��&(l � \4X �6g 
+���+9
N S�T4�-T ��J��<9 I s 
OaKY�h�aw_ � \�
=h>a6smF�#�� �VC.9 !`J��.&��OuAn4�~u

���+$�#A���@-u�.&(l � W 	 �I��9 ��s.s n4�OuH« u
t C���J�#A&��E�<9�# I �UJ4�<9!«M���+$�#A���@-u�.&(l � \4X �6g 
+���+9
N S�T4�-T ��J��<9 I s 
OaKY�h�aw_ 	 ^IaKh6sBF�#�� �VC.9 !`J��.&��~uAn4�Ou

���+$�#A���@-u�.&(l sb�I����s	�+h�]ih>X��Kh*Y 
���&4n uH«M�I��9�u
t & ��#��O#�-	�C! *.ad'*% +�n *rikA1'�).' +�n�*.�^27+�n�*.2�� +&# I �I��«M���+$>#����B-u�.&(l � W �0�I��9

���+$�#A���@-u�.&(l � \4X �6g 
�si���­«O�I��9�u I �I��«M���+$�#A���@-u�.&(l � \4X �6g 
��I��9

¬�$83!�1)('0o4he«­?BAe';$87e�^'�7U%r{ 56+!).`\$8713�G�2^�^'

:´sb/��E3:«M� 9�u0si-�«O-
9�u I �@' ,d«DsB: �@96si-l«O-
9�uru ��� �*I �
I � �1,8«DsB:Ysb/ �E3:«M� 9�u -
9�u ��� �s/ �

:´sb/��E3:«M� 9�u -
9 I :��@9 -
9
:´s 	H� �U«O�@9�u0sb-�«M-�9�u I � 	1,8«DsB:�� 9�sb�­«M-l«O-
9�uru ��� �s3 �
:´s 	H� �U«O�@9�u ! # I � 	1,8«DsB:�� 9 !O� #�u ��� �s3´�
:´s 	H� �U«O�@9�u -�9 I � 	1,8« � �7,d«DsB:Ysb/ �E30«M� 9�u -�9�u
:´s � �1,8«M� 9�u0s��1«M-�9�u I � �1,8«DsB:�� 9r-
9�u
:´s � �1,8«M� 9�u -
9 I ���.&"9�# �i#A&=&`C.&
:´s � 	1,8«M� 9�u -
9 I � 	1,8«DsB:�� 9�s��e«O-
9�u.u

� :´sb�H«M�@9�u0sb-l«M-�9�u I � �1,8«DsB:Ysb��«M�@9�u -�9�u ��� � �IZ�6+!7e���V��&"9A# �i#�&=&(C.&1si�ru
:´sb�H«M�@9�u -�9 I %�«8sm: � 9r-
9�u
: !(#9!�# I ! #
: !(#qsi-�«O-
9�u I � �1,8«�: !�# -
9 ��� � �IZ�

¬�$d34�1).'0o4oe«c?BA1':aD+�p!2!�1%�)(�1a8'

h4x



������� 9=�?�.�?#=96«d« � �*_b\ �6gw_b\Va �H_igw_bh

9=�m#?��«8« � �*_b\ �6gw_b\Va �H_igw_bh G � \�
=h>a G � �*_b\ �6gw_b\Va �4_igw_bh

�+C 9=��!`J 9=�m���m#µ«d« � �w_b\
� gw_b\Va �4_igw_bh G��o\H\ 


¬�$d34�1)(';o\<^«c±¢�1%.2!5�+�%.2!7l' ¤ /�2!).%.'��µ%Fp\/�'¶Cr$83!7V+-%.�e).'�C

Cr%(+-%('¢2���%.Ae'�+��^%(2!5�+-%(2!7�+�7V���+C 9=��!"J 9=�?�.�?#k%,+�`4'�C¥+!76+!�^%.245�+-%.247�CF%,+-%.'¢+!7e�6)('�%.�e).7eC
%.)(�1'k$BAI%(Ae+-%z$DCc712!%z+0·-+�a8$8�6Cr%(+-%('>nU$� '! Mn�%(A1'k%(2!`!'�7eC�%.Ae'�+��^%(2!5�+-%(2!7�Ae+!C¥mV'�'*7µCr%.'*/e/V'��
ik$d%.A�%.A\�eC���+!)­%.2:3!'*%­%.2;%.A1'¢Cr%(+�%.'B3!$8·!'�7��12;7e2�%c).'�/1)('�C.'*7U%­+;·-+�a8$D�}/e).'*² ¤ 2���+0_�+!C.`!'�ada
C(G�)($d/^%� 
?BA1'B5j�1%.�e+!ada8pj)('�G*�1)(C.$8·!'q���17eGH%($d247eC 9=�?#m��+!7e�v9=�?#m� �\+�/1/1a8p:%(A1'k).�ead'�C­2���%.A1'kaD+�p!24�^%

)(�1ad'0+�7V��+4GH%.�V+�a8adpµCr%.'�/I%(A1':+��^%(2!5�+-%(2!7 n^G,A1'�G,`U$87136+j·-+!ad$D��Cr%(+�%.'0$DCq)('�+4G,A1'�� nU)('�C./�'�GH{
%.$8·!'�adp4 �?BA1'IA1'�ad/�'*)j���17eG�%.$82!70���.&"9�# #A&=&`C.&§).'*%.�1)(7eC � X �Khµ$ AY%.A1'�71' ¤ %¶%(2!`4'*7�i�2!�1aD�
G*+!�eC.'0+�/e+!)(C.'0'*)().24)�+!7e�0��- C.'*)(·!'�C�C.$85�/eadpI%.265�+�`!';%(A1'¶G�2^�^'0562!)('0).'�+!�1+!m1ad'4 

���D���8� ÇjS�T©Xe�����VÏ�X1����

±¢a8a;%.Ae+�%§)('*5�+!$d7eCI$8C�%(2�$85�/ead'�5�'�7U%�%(A1' +!�^%.245�+-%.247O ?BAe'*)(' $DC§+�a8+!).34' +�5624�17U%
2��ka8$&%('*),+-%(�1).'�247 %.A1'§G�)('�+-%($d247R2!�¢+��^%(2!5�+-%,+Vn�'! 3e Mn ! o #Bn�m1�^%�iq'�ik$8a8aqC.'�%r%(ad'�A1'*)('6��2!)
+�C.$d56/1a8'�$d56/1a8'*56'�74%,+-%($d247´ikAe$8G,A¦71'�·!'*).%.Ae'*a8'�C(Cj%,+�`4'�C6a8$d71'�+�)6%($d56'©ik$d%.A´%.Ae' CF%,+-%('
%.),+�7VCr$d%.$82!7�%,+�m1a8';ikA1$8G,A�iq'�ik$da8a�/1)(2-·U$D�^'�$&%� ¥?BA1$8CBCr%(+�%.'¢%()(+!7eC.$&%($d247µ%(+!m1a8'�$DC�C./�'�G�$d²e'��
m\p:+¢%(' ¤ %�²Vad'q�eCr$87130+ > d�¬�{ ad$8`!'q3!),+�565�+�)� �±��e�^$&%($d247e+�a^C.p\74%,+ ¤ $8C��eC.'��j+!C�iq'�71'*'��0%.2
m�'q+�mead'c%(2�G*2!7\·!'�p�562!)('¥$87^��2!)(5�+-%.$82!70%(Ae+�7¶%.A1'q).'�/V24)r%wn�ikA1$DG,A¶$DCO56'*)('*a8p;$d7^��24).5�+�%.$8·!'! 
?BA1'§+!GH%(�e+�aq%(+!m1a8'��^'�C.G*).$8/^%.$82!7�$8C}me+!C.'���2!7�%(A1'�G*2!7U%.' ¤ %}��).'�'I34)(+!5�5�+!)¶$d7�%.A1'

_�+4Cr`4'*a8aV)('*/�2!).%� c±�Czi�';+!).'�$d34712!)($8713:%.Ae'�² ¤ $d%Fp�$d71��2!)(56+�%.$82!7I+�%q%(A1$DC�Cr%(+!3!'�%.A1'�).';+�)('
+IG*2!�1/ead'}2��z/1aD+!G*'�C�ikA1'*)('ji�'}G�+�7 C.$83!71$d²VG*+!7U%.a8plC.$85�/eadp§%.Ae$d713UC�n�'4 3V On�%.Ae'}34)(+!5�5�+!)
��2!)B' ¤ /e).'�C.C.$d247eC*nUC.A12-ik7I$87l¬�$83!�e).';o\g1s�+4uAn\$8C )U�1$d%.':G�2456/1ad' ¤ nUme�^%k%.A1$DCkC.$d56/1a8$&²�G*+-%($d247
56'�+!7eCBiq':G�+�7l).'��^�eG*';$d%k%.2�%(Ae+-%�C.A12-ik7§$d7�¬�$d34�1)(';o^g^s�mVuH 

=ZA1$8ad'�$&%6i�2!�1aD��m�'�/�24C(Cr$8m1a8'µ%(2 5�+�`4'I2!7eadp %.Ae'�C.'�G,Ae+!713!'�C¶i�'�+�aDC.2 G,A12\24C.'�%.2
'*a8$85�$87e+�%.':a8'��®%r{ )('�G��e)(C.$d247§+!7e��ad'*�®%r{|��+!GH%(2!)kik$d%.A1$87�'�+4G,A�/e).2^�^�eG�%.$82!7�'\%(A1$DC¢$DCkCr� �µG*$d'�74%
%.2 ).'�5�2-·4'�+�a8a¥$d71²e71$d%.'Ia82\2!/eCj+�7e�t' ¤ /�2!7e'*7U%.$D+�a¥34).2-iB%(A ��).245 %.Ae'I3!),+�565�+�)� �d�2�%.'
%.AV+-%¶%(A1$8Cj�^2\'�C:712!%¶5�+�`!'6%(A1'µ)('�C.�1ad%.$8713�CF%,+-%.'�5�+4G,A1$d7e'µ�^'�%('*)(5�$871$DCF%($8GI+!C;%.Ae'µad'*�®%r{
��+!G�%.24).$8713�$8CB2471adpIad2^G*+!a 'U%(A1'*)(':+�)(';Cr%.$8ada�CF%,+-%.'�Cq��).245 ikA1$DG,A§+!7�24/V'�71$d7e3}/e+!).'�7U%.A1'�Cr$DC�n
��2!)k' ¤ +�56/1a8'>n1G�24�1aD��562-·4'�%(2�2!71'02��­+67\�15jm�'*)k2!��Cr%(+-%('�C� 

= '©ik$da8a¢%(A1$871`Y2!�;24�1)I+!�^%.2456+�%.247¦+4C�m�'*$8713�G�2456/V2UCr'��Y2!�:7U�e5�'�).24�eC�C.56+!ada8'*)
+��1%.2!5�+�%(+likA1$DG,A�G*+!7�ad$871`R%.2©'�+!G,At2�%(A1'*)� v +!G,At2!��%(A1'�C.'I+!�^%.2456+�%(+�G*2!)().'�Cr/�2!7e�eC
%.26%(A1'¶/1)(2^�^�eG�%.$82!7l2��c+6712!71{�%('*)(5�$87e+!a~$d7l%(A1'jG�247U%.' ¤ %B��)('*'¶34)(+!5�5�+!)� C=ZA1'�7©+6ad$871`
m�'�%Fi�'*'*7¦+��1%.2!5�+�%(+©$DC���2!a8a82-iq'���+ ).'*%.�1)(7YCr%(+�%.'§ik$&%(A1$d7´%(A1'�G*+�a8a8$d713t+��1%.2!5�+�%.2!7�$8C
+�aDC.2 3!$8·!'�7O =ZA1'*7Yiq'�).'�+!G,A�%(A1'�'�7e��Cr%(+�%.'§2��k%.Ae'lG�+�a8ad'���+��1%.2!5�+�%.2!7�iq'�).'*%.�1)(7
%.2�%.Ae'})('�%(�1).7RCF%,+-%.'�$87©%.Ae'�G�+�a8ad$8713l+��^%(2!5�+-%(2!7O ¶ª��1):CF%,+-%('j$DC�%(A1'*)('���24).'�+ICr%(+4G,`§2!�
	 \ ��g 
 �H_igw_bh�C�n­2!)j/e+�$8)(Cj2��k$874%('*34'*),C�n�$8�1'*7U%.$d��p\$d713R+�/1)(2\�1�eGH%($d247�+�7e�t/�24C.$&%($d247�ik$&%(A1$87
%.Ae'j/1)(2^�^�eGH%($d247O ¢?BA1'j%.2!/ /e+�$8)¢2!7©%.A1'�CF%,+!G,`I$DC�2!�1)�G*�1)().'�74%�/V2UCr$d%.$82!7©+!7e�l%.Ae'j)('�Cr%
2���%.Ae'jCF%,+!G,`µ$DCB%(A1':A1$DCF%(2!)(pI2��­)('�%.�e).7l+!�1�1).'�C.C.'�C� ¥?BA1'�C.'¶�1+�%(+!Cr%.)(�eG�%.�1)('�Ck+!).':C.A12-ik7
$87l¬�$83!�1)('0o4xe 
?BA1'�²e),CF%:���e7eGH%($d247 24�1)¶+��1%.2!5�+�%.2!7 5j�VCF%¶/1)(2-·\$8�1'}$DC¶+�7 $871$&%,+�azCr%(+�%.'4 �¼½71$&%($8+!ada8p

i�'¢Ae+�·!'�+¶Cr$87134ad';CF%,+-%.'�+-%z%(A1'�Cr%(+!)r%�2���%.Ae'�²e),Cr%z/1)(2\�1�eGH%($d247I+�7e�6i�'�AV+�·!'k712}).'*%.�1)(7
+!�e�^).'�C.C� �=R':ik$8ada~34�e+�),+�7U%('*'¢%(A1';²e),CF%B/1)(2\�1�eGH%($d247�$DC�3!$8·!'*7�7\�15jm�'*)¢��+�7e�I%.AV+-%B%.A1'

h4°



C�� 9"� $�#A� S", «8«�!ds � \�
=h�a4noZV\>]=^ _`^ \Va�u(#
G !8s � \ 
"h>aHn ZV\�]"^ _`^ \�a-u #
C�� 9"� $�#A� S", I 9=�?#m��������� 9"�?�.�?#A9 !�#

9=�m#?��«8« � �*_b\ �6gw_b\Va �H_igw_bh G ! 
Iaw_ #HG !8s � \�
=h>aHnoZV\�]"^ _`^ \�a-u # G !ds � \�
=h�a4n ZV\>]=^ _`^ \Va�u(#
9=�m#?� �K9u-
96si��� ��sb�An uH«M���+9�u

t �<9 � J����m# 9B���>!"#v� I �I��«O9=�m#?� �.9 -
9u���+9
9=�m#?� �K9µsi-§«M-
9�u ���+9 ��srs�
Ia.Y�h�aw_ 	 ^Iawhr� n4�~u�«O�I��9��Áu

t - IWI �QI 9=�m#?� �;�K9µs -l«M-�9 u !I��- � ' ,4� # ���+9��
t ��/ - I 9=�m#?� �;�K9u-
9 !O��- � �1,H�.#T�I��9

9=�m#?� �K9u-
96s.s 
OaKY�h�aw_ 	 ^IaKh n uH«M���+9�u I 9=�m#?� �K9u-
9 �I��9
9=�m#?� �K9u-
9 ��sb-l« u0srs�
Ia.Y>h>a*_ � \ 
=h�au� nH�OuH«M���+9�u

t ��3 - I 9=�m#?� �E�K9�s ��«M-�9 u !O��- � 	7,H� # �I��9
9=�m#?� �K9�!�#qsrs�
Ia.Y>h>a*_ � \ 
=h�au� nH�OuH«M���+9�u

t ��3 � I 9=�?#m� �;�.9�! � # !M��- � 	1,H�.# ���+9
9=�m#?� �K9u-
96s.s 
OaKY�h�aw_ � \�
=h>ar� n4�OuH«M���+9�u I 9=�m#?� �;�K9u-
9 !O��- � 	1,H�;n���- � �7,H� #

srs�
Ia.Y>h>a*_ 	 ^IaKhr� n��Ou�«O�I��9�u
9=�m#?� �K9µs��1«M-�9�u;si��� ��s � ��h �w^ g 
 � �7,On u�«O�I��9�u I 9=�m#?� �;�K9u-
9 ! �I� # �I��9
9=�m#?� �K9u-
96si��� ��s � ��h �w^ g 
 � 	7,On u�«O�I��9�u I 9=�m#?� �;�K9µs �e«O-
9 u ! ��� # �I��9
9=�m#?� �K9µsi-§«M-
9�u ���+9 ��srsi�AnH�~u�« u

t - �I»�rp5p ���.&"9�# #�&=&(C.&��K9u�JI 9=�m#?� �;�K9u-
9 !O��- � �7,H� # �I��9
9=�m#?� �K9u-
96si���­«O�I��9�u I 9=�m#?� �;�K9u-
9 ! �I� # �I��9
9=�m#?� ! # ! # I ! #
9=�m#?� �K9µsi-§«M-
9�u ! #

t - �I»� I 9=�?#m� �E�K9u-�9 !O��- � �1,�#��+$ CbS c �O# # ! #
9=�m#?� s��1« u ! # I #A&=&`C.&

s *(¾�$8C(C.$d713 �¶+-% + KMK 9(J�C�� ��CK9�#��+$ CbS c �O#-u

9=�m#?� ��«8« � �*_b\ �6gw_b\Va �H_igw_bh`G ! 
Iaw_ #�G !8s � \ 
"h>aHn ZV\�]"^ _`^ \�a-u # G !ds � \�
=h�a4n ZV\>]=^ _`^ \Va�u(#
G !8s � \�
=h>aHn ZV\�]"^ _`^ \Va�u(#
9=�m#?� �E�.9 -
9�! #T�I��9 I 9=�?#m� �.9u-�9r���+9
9=�m#?� �E�.9 -
9µsb�I����sb��nH�~uH«M�I��9�uk�I��9��

t � C 9=��!"J 9=�?�.�?#��K9�� I #�&=&(C�&�s *`d¢2�C.�eG,A§Cr%(+�%.'¶+�% + KMK 9iJ�C�� �VC.96��u
t C���J�#A&��E�<9�# I �I��«O9=�m#?� �E�.9�� -
9 �I��9r�I��9��
N S�T4�-T �K9���I 9=�m#?� �����mC�-r���mC�� �K9u�

���.&"9�# #A&=&(C�&I«8« � �w_b\
�6gw_b\�a �H_igw_bh`G � \ 
"h>a`G	�o\4\�

���.&"9�# #A&=&(C�& s � ��h �w^ g 
 � �7, uJI � X �Kh
���.&"9�# #A&=&(C�&v9"9u� I �+C 9"��!"J 9"�?�.�?#�s 9=�m#?� 9"9 � u

��- «8« � �Kg>X G ZV\>]=^ _`^ \Va G s � \ 
"h>aHn ZV\�]"^ _`^ \�a-u
��- ! � I s�
 � � 
 ^ �w^ _ � ��h �w^ g 
o!�nH��u

¬�$d34�1).'0oUJ1«c?BA1'0a8+�p42!�^%k)(�1a8'0G*2^�^'

oU�



#��A��� G #��A����� ��� E C"� F��
	 � I #��A����� ���t �O# �=� �
t &(# �=���

�O#��A� � G 
`�O#��A� � tV# �=� ��� ��� E C"� F���	 � I # �A� ��� ��O#��A� � G �5�O# �=� �
�O#��A� � G #��A� ��� � E C`� F���	 � I 
(&(# �=� � tV# �A� ��� ���#��A� � = G  * � * ¼,+���¯;¼K¸:¸�¼K¯j´LHo»�¼Kµ=½(¶9¾8¾�Ä(Å�¯�¶.·U°(¯=³

#��A��� G ! �N#H#��A� � = � E C`�v#��A��� �
#��A� � = G  * � * Á�+���´8¸:·@¾8´ �V¶.ÂJ²(¯�¼K¸:¸�¼K¯

¬�$83!�1)('0o\g^«¥¡q247U%.' ¤ %B��)('*'03!),+�565�+�)���2!)k' ¤ /1).'�C.C.$82!7eC

�,W~ÄzT � �w_b\
� gw_b\Va �4_igw_bh I ! �H_igw_bh #
�,W~ÄzT �4_igw_bh`I ! 	 \ �*g 
 �H_igw_bh #
�,W~ÄzT 	 \ �*g 
 �H_igw_bh I s 
Oaw_bh �>h>X?n 
Iaw_bh ��h�X�u

¬�$d34�1).'0oUx1«c±¢�^%(2!5�+-%(2!7��1+�%(+6CF%().�VGH%.�e).'�C

$871$&%($8+!a�Cr%(+�%.'µ2!�k'�+!G,A�+!�^%.2456+�%.247�$8C}CF%,+-%.'��VncCr2l%(A1$DCj$DCkEF�eCr% ! !8s����(�4u #@#B+!CjC.A12-ik7t$87
¬�$d34�1)(';oU°1 

d¢' ¤ %�i�'j5j�VCF%0mV'6+�mead'j%.2�Cr%.'�/©%(A1'}+!�^%.2456+�%.247 n�$� '! Mn�3!$8·!'*7R+ � \�
=h>a ��+�7V�l%.A1'
G��e).)('*7U%�+!�^%.2456+�%.247©CF%,+-%.'jiq'}5j�eCr%�)('�%.�e).7�%(A1'j7e'*i»+��^%(2!5�+-%(2!7©Cr%(+�%.'! �?�2§�^2�%.Ae$8C
i�'q%,+�`4'�'�+!G,A}2���%.A1'¢C.'�%c2��
�H_igw_bh�C¥2!�1)c+��1%.2!5�+�%.2!76G�24�1aD�jm�'k$d7�+!7e�¶%().p¶%.2:CF%('*/�%.Ae'*5
ik$d%.A �H 
?BA1'�Cr%(+-%(' %.),+�7eC.$&%($d247¨%,+�m1a8'��^'�²e7e'�C©+Y/e+�).%.$D+�a0���e7eGH%($d247 ��)(2!5 	 \ �*g 
 �H_igw_bh*C§%.2

�H_igw_bh
� �.gHa���h*C*n1+}�1+�%(+�CF%().�VGH%.�e).';ikA1$DG,A§�^'�C.G*).$8m�'�CB+}G,AV+�7134'�2!��Cr%(+-%('! v )U�1$8·-+�a8'*7U%.a8p>n
9=�@�\« 	 \ �*g 
 �H_igw_bh�� �H_igw_bh � �.gHa���h� j?BA1'��1+�%(+§CF%().�eG�%.�1)('j�VCr'�� m\pl%.Ae'6+!�^%.245�+-%.247�%.2
)('*/1)('�C.'*7U%kCF%,+-%.'¶G,AV+�7134'�C�$8CkC.A12-ik7§$d7�¬�$83!�1)('¶<��6+�7e��ik$8adaOm�':' ¤ /1aD+�$871'���C.A12!).%.a8p! 

= '¢G*+�76m1)('�+!`j�^2-ik7�%.Ae'¢/V2UC.C.$8m1ad'kCr%(+�%.'�G,Ae+!713!'�C�$d7U%.20%Fi�2¶C.'�%(C�«O%(A124C.'kikA1$DG,A�+�)('
�^'�/V'�7e�^'*7U%k2!7I%.A1';%(2!`!'�7�Cr%.)('�+!5 +�7e�µ%.A12UCr';ikA1$DG,A�+�)(';712�%� ­?�2}%.)(p6%.2�CF%('*/§+ �H_igw_bh
i�'k²e),CF%B+�/1/1a8p6+�/1/1a8p�+�a8aVCr%(+�%.'�G,AV+�7134'�C­%(Ae+-%B+�)('¢$d7V�^'*/�'*7e�e+�7U%q2!�~%.A1'�%.2!`4'*7µCr%.)('�+!5§ 
�\�1/e/V2UCr'j%.A1'j%.2!/ 2��z+ �4_igw_bh}Cr%(+!G,` �}$8C�s%��� �FuAnV$| '4 On�i�'}+!).'¶$87©/�24C.$&%($d247 �Bik$&%(A1$87

/1)(2^�^�eGH%($d247 ��n4%(A1'0).'�5�+�$87e�^'*)q2��O%(A1'0CF%,+!G,`6$8C � � +�7e�Iad'*% � 
 I ��������s%��� �FuH c?BA1'�).';+�)('
h�/e+-%.%.'�).7eCB2!� � 
�%.Ae+�%�G�24).)('�C./V247e��%(26%.24`!'*7§$87e�^'*/�'*7V�^'*7U%�Cr%(+-%('¶G,Ae+�7e3!'�C�«
��� � ?BA1$DC�$87e�^$DG*+�%.'�C�%(Ae+-%­i�'qAe+�·4'z)('�+4G,A1'��0%(A1'�'*7e�}2��1%(A1$DC�/e).2^�^�eG�%.$82!7O �?BA1'kCF%,+-%('

$8Ck%.A\�eCB'*)U�1$8·-+�a8'*7U%k%.2 � �  
!
"$#�%'& ��?BAe$8C0)('*/1)('�C.'*7U%,C;+lG,A124$8G*'j%(2�EF�156/R%(2�+�7\p Cr%(+-%(' &)(*& �! �?BA1$DC:Cr%(+-%('6$8C

'*)U�1$8·-+�a8'*7U%B%.26%.Ae'¶Cr'*%B2!�­Cr%(+�%.'�C 	Us%��� & u�« � � t &+(+& ���4 
,.-
��/ !
"$#�%0&21 ?BA1$DC­).'�/1).'�Cr'�7U%(C�+¥EF�156/�%.2:+!712�%(A1'*)­/1)(2^�^�eGH%($d247O = '­EF�156/}%.2;%.A1'

CF%,+�).%�Cr%(+-%('c2��^/1)(2^�^�eGH%($d247 & +!7e�0)('�%.�e).70%(2�CF%,+-%(' 1 $d70%(A1'zG*�1).)('*7U%�/e).2^�^�eG�%.$82!7 n
Cr2�%(A1$8C�CF%,+-%.'0$DCk'*)U�1$8·-+�a8'*7U%B%.2©s & �(�4u�«es ��� 1 u�« � �  

o�Ë



������� 9=�?�.�?#=96«d« � �*_b\ �6gw_b\Va �H_igw_bh
������� 9=�?�.�?#=9 I ! !ds �Vn1� u # #

�+C 9=��!`J 9=�m���m#µ«d« � �w_b\
� gw_b\Va �4_igw_bh G��o\H\ 

�+C 9=��!`J 9=�m���m# I �������

9=�m#?��«8« � �*_b\ �6gw_b\Va �H_igw_bh G � \�
=h>a G � �*_b\ �6gw_b\Va �4_igw_bh
9=�m#?� 9"9 � I2!I� 9�t�s`#>n � 9�u O !��OCK9=��&(#v9"9>n�!"�.� 9=�m#?� #µs ��� ��- � u(#

��� ��- «d« � \�
=h�a`G � \ 
"h>a
��� ��- s 
 � � 
 ^ �w^ _ � ��h �w^ g 
�9�u I � ��h �w^ g 
�9
��� ��- � I �

!"�.� 9=�m#?��«d« 
 ^ _��Kh�X � \�
=h�a � �Ha � G � \ 
=h�a`G �o\4\�

!"�.� 9=�m#?�Ys 	 h ��_69�u � I 9 IWI �
!"�.� 9=�m#?�Ys � ^ ���w_�s � ��a���s n>S�uru.uk� I SD�

!��OCK9=��&(#µ«d« ! �H_igw_bh #HG !ds 
 ^ _��wh>X � \ 
"h>a � ��a���n �H_igw_bh�u(#
!��OCK9=��&(# I &(#�-rC 
K# $��w�V#A9
��9AC�&=� �G$�C ����� ������� 9

&(#�-rC 
K# $��w�V#A9�«d«�s 
�� F�u�� ! F # G ! F�#
&(#�-rC 
K# $��w�V#A9µs(�e«<R!« �>9�u

t �RIWI R I &(#�-uC 
.# $.�w��#=9�s R!« ��9 u
t C���J�#A&��E�<9�# I �e«O&`#A-uC 
.# $.�w��#=9µs R�« �>9 u

&(#�-rC 
K# $��w�V#A9 ��9 I �>9

$>C �.��� ��������9�«8« ! �H_igw_bh #HG !ds 
 ^ _��wh>X � \�
=h�a � �Ha �>n��H_igw_bh�u(#
$>C �.��� ��������9 !�# I !�#
$>C �.��� ��������96s !�# « E 9�u I $�C ����� ������� 9 E 9
$>C �.��� ��������96s.s E J~« E �(uH« E 9�u I �4X1P�T �OCwC*l��w�V�TP 9=�?�.�?# !"JV���HFH#=9 E J � �

� \�_��>^Ia�� G #�&=&(C.& *.�^2 +�a8a 7\�1a8a8C�«z¡�+�7�, %¢Ae+!/1/V'�7�s d¢2!%.A1$8713\u�+
���w]i_ �LG �!X1P�T � � �

��� � � �>9 G $�C ����� ������� 9�si�?�.���O#"$ �>9 KMK E 9�u
N S�TU��T �m�����O#"$ �>9 I -u�`�´s.s « E � u �Isin uqJ�u �>9

	 \�a�� ��� � �����RG $�C �.��� ������� 9µsrs.s �`ne� u�«8smJon��Uu*« E �ru*« E 9�u
� 	 ^ _bh>X<g 
o#u�JG s(#�n�smJon �½u�« E �.u�«<$�C ����� ������� 9 E 9

 a.Y G $>C �.��� ������� 9µs E ��« E 9 u

N S�T4�-T J I S`9=� E J

9=�m���m# !"JV�.�4F�#A9µ«8« �4^Ia>^ _bh � g � 	 \ �*g 
 �H_igw_bh �H_igw_bh � �.gHa���h
9=�m���m# !"JV�.�4F�#A9 I �I�<9"����C*�TP 9=�?�.�?# !"JV���HFH#=9��

9=�m���m# !"JV�.�4F�#A9��­«d«I!ds 	 \ �*g 
 �H_igw_bh>n �4_igw_bh � �KgHa��>h�u(#

¬�$83!�e).'0o4°e«c±¢�^%(2!5�+-%(2!7lG�2^�^'

o\=



��X^��X �H_igw_bh
� �.gHa��>h I ��� � � ! 
Oaw_bh �>h>X@#
t 	 \�a�� ��� � � 
Oa*_bh �>h�X 
Iaw_bh ��h�X
t � 	 ^ _bh>X<g 
�s 
 ^ _��Kh�X � \�
=h�aµs � \ 
=h�a`G	�o\4\�
 u.u 
Oaw_bh �>h>X
t 
 a.Y

��TU�����O��
�Q s 
�� n+W6X�Y\u

¬�$d34�1).'¶<!�1«¥�U%(+�%.'¶G,Ae+!713!'0�1+�%(+6CF%().�VGH%.�e).'�C

±¢ad%.Ae2!�134Aµiq'�Ae+�·!'��^'�C(G�)($dm�'��I'*)U�1$8·-+�a8'*7eG*'�C¥$d%B$8C�2!7eadp6�eC.'����1a�%(2¶��2!a8a82-i¦%.A1'0CF%,+-%('
G,Ae+!713!'�C¢$87�%.A1'j��2!)(i�+!)(�l�^$8)('�GH%($d247O �= '}+!/1/1a8p§%.A1'�Cr'}).�1a8'�C�%.2I'�+!G,A 2��c2!�1);/�24C(Cr$8m1a8'
�H_igw_bh�C��e74%($dac$d%¶$DC�7e2�%:/V2UC.C.$8m1ad'}%.2�+!/1/1a8pl%.A1'�5¹%.2�+�7\p �H_igw_bh '�i�'6+!a8C.2I)('*562-·4'}+�7\p
'*56/^%Fp�CF%,+!G,`^Cc+!C�%(A1'�C.'k)('*/1)('�C.'*7U%¥G�245�/ead'*%.'��}%()(+�·4'*),C.+!a8C�2���%.A1'kikAe2!a8'¢CF%,+-%.'k5�+4G,A1$d7e'
C.2�G�+�71712!%B+4G*G*'*/^%k+�7\p6%.24`!'�7 �H c?BA1';���17eG�%.$82!7D!A�OC.9=��&(#�n1CrA12-ik7�$d7l¬�$d34�1)('�o4°�n\$d56/1a8'�{
56'*7U%(Cq%(A1$8C*n^�eC.$d7e3�$�C ����� ������� 9�%(2��^2}%.Ae'�i�2!)(`�+�7e�µ%.A1'�7�)('*562-·\$d7e3j+�7\p��^�1/1a8$DG*+-%('�C
$87Y%(A1'�a8$8Cr%µ2��:CF%,+-%('�C6)('�+!G,Ae'��~ ¦¼ %µ)('�%.�e).7eC6'�+!G,A´2��;%.A1' �4_igw_bh�Cµ+4C�+ %(�1/1a8'�2��;%.A1'
%.24`!'�7^{ �1'*/�'*7e�^'�7U%k%.'�Cr%�+�7V�µ%(A1' �H_igw_bh0%(2��VCr':$d��%(A1':%('�Cr%�Cr�eG�G�'�'��1C*n^$� '! Mn1$d�­%.A1'0%(2!`!'�7
i�2!�1aD�Im�'¶+!G�G�'�/^%.'���+�%k%.A1'¶Cr%(+�%.'! 
?BA1';).'�+!C.2!76��24)q712!%��VCr$8713}%.A1' ����R¢���17eG�%.$82!7���).245 %.A1' 	 ^ ]b_zCr%(+!7e�1+�),��a8$dme)(+!).p���2!)

)('*562-·\$d713l�^�1/ead$DG*+�%.'�C0$DC;%.AV+-%¶/1)(2�²ea8$8713�)('*·4'�+!ad'���%.AV+-%0%.A1$DC:iB+!C;m\p���+�)0%(A1'µC.ad2-i�'�Cr%
/e+!)r%j2!�k%.A1'�/1)(2!3!),+�5�'�%.Ae$8C}i�+4C0%.Ae'*7�)('*/ea8+4G�'��t+4CjC.A12-ik7�ik$&%(A�%.Ae'Q9�C.&=�:���e7eGH%($d247
��)(2!5 %.A1'�Cr%(+!7e�1+!)(�6a8$dme)(+!).p}m1�^%ziB+!CqCF%($da8ae)('�C./V247eC.$dm1a8'B��2!)z%.A1'�5�+-EF2!)($d%Fpj2��~' ¤ '�G��^%($d247
%.$856'>n1C.2�+�C.2!).%.$8713j���e7eGH%($d247��eC.$8713}56'�).34'�C.2!).%�iB+!Cqik).$d%r%('*7§$d7VCF%('�+!�O ­?BAe$8C�%(2U24`6%.A1'
%.$856'���2!)j%.A1'�G�2!56/1a8'�%('µ/1)('�%.%Fp4{ /1)($d7U%('*)0%.2 ).�17t��)(2!5 Ë�°l56$87U�1%.'�C*n�%.A1'�7��^2-ik7 %.2RJ
56$d7\�^%('�C¢+!7e�I²e7e+�a8a8p��^2-ik7�%.2�Ë056$d7\�^%('0��2!)¢+�%.'�CF%¢$871/1�1%� 
?BA1'071' ¤ %B%(A1$d7e3�i�';5j�eCr%��^2�$8C�%(26�1'�G�$D�^'0ikA1'*%.A1'�)B%.A1';%.24`!'�77��$8CB/�'*)(56$&%.%.'��§+-%

'�+4G,A62���2!�1)¥/�2�%('*7U%.$D+�aVCF%,+-%.'�C* ­?BA1'�).'¢+!).'�%Fi�20%.'�Cr%(C¥ikA1$8G,A�i�'k5�+�p¶Ae+�·4'B%.2:/�'*).��2!)(5§«
	 h���_k� ?BA1$DCkC.�eG*G*'*'��eCB$ A�� I �O � ^ ���w_;s � 	 ^ _bh�X�g 
KS�u ?BA1$DCkC.�eG*G*'*'��eCB$ A S �qA124a8�eC* 

?BA1$DCk$DCB$d56/1a8'*56'*7U%('��§m\p0!"�.� 9"�?#?� $d7�¬�$d34�1)(';oU°1 
?BA1'¶Cr%.'�/1/1$87136���17eG�%.$82!7 n�9"�?#?�;n1)('�%(�1)(7eCk'�+4G,A�/�24C(C.$dm1a8'¶Cr%(+-%('kEF�eCr%�+-�®%('*)k%(A1'¶/�2!$874%

ikA1'�).'j%.A1'j%.2!`4'*7©$DC;+!G*G*'*/^%('��~ ;?BA1$DC�56'�+!7eCk%(Ae+-%0'*·4'*7�ikA1'�7 i�'¶Ae+�·4'¶).'�+!G,A1'��§%.A1'
'*7V�j2!�1%.A1'kCr%(+�%.'B5�+!G,A1$871'q%.A1'�).'�ik$da8a^m�'B+�71247^{|'�56/^%Fp¶CF%,+!G,`:ikA1$DG,Ajik$8a8a^2!71a8p:mV'�G�245�'
'*56/^%Fp�n�+!7e�©%(A\�eC:)('*562-·!'��on~ikA1'*7 $�C ����� ������� 9�$8C:+!/1/1a8$d'��~ µ±�C071'�$&%(A1'*)�������� 9=�m���m#A9
7124) 9=�m#?�t+!/1/1a8p§%.A1$DC¢%(2IikAe+�%�%(A1'*pl)('�%.�e).7l%(A1'}�VCr'�)�2��c%(A1'}+!�^%.245�+-%.247�$8C�)('�%.�e).71'��
+�7l'�5�/1%FpIa8$8Cr%�$d�­+!7e�l2!71a8pµ$d�­%.A1'jC.'*)U�1'�7eG�'02!��%(2!`4'*7eCkCr%.'�/1/V'���Cr2���+!)¢$8C¢712�%�+6·-+�a8$D�
/1)('�² ¤ 2��;%.A1'�aD+�7134�e+�34'! =R'©G�+�7Y%.A1'�).'*��2!)('l�eCr'§%(A1'©CF%,+�7e�e+�),�����17VGH%.$82!7 �������¢��2!)
�+C 9=��!`J 9=�m���m#4 ¥?BA1'¶G*2\�1'���24)B%.A1$DCk$DC¢+�aDC.2}34$d·4'*7§$d7�¬�$d34�1)(';oU°1 
?BA1'�+!G�%.�e+!ac%(+!m1a8'�AV+!C0712!%¶mV'�'*7t$d7VG�a8�e�^'��t�^�e'6%.2�$d%(C¶C.$ ��'! µ±�712�%(A1'*):/1)(2!34)(+!5�n

�eC.$d7e3�%(A1'�b�¡»ad$8m1),+�)(p�iq'6Ae+�·4'��^'�·!'�ad24/V'��onO/e+!)(C.'�C�%.A1'6%(' ¤ %.�V+�a¥�^'�C.G*).$8/^%.$82!7 2��q%.A1'
+��1%.2!5�+�%.2!7V+�7e��/e).2^�^�eG*'�Cq'*$d%.A1'�)�%.A1':�^$D+�34)(+!56Cz$d7§±¢/1/�'*7V�^$ ¤ ± 24)z%(A1':G�2^�^'���2!)�%.A1'
+��1%.2!5�+�%.2!7§562^�^�1a8'! 

	N��� ��� ��� � � 
 � ����� ��
5��
����9�
> '���24).'©i�'RG�+�7¨a8' ¤ $DG*+!ada8p´+!7e+�a8p^Cr'©%.A1'R%.24`!'*7¨Cr%.)('�+!5³iq'R71'*'��¦%.2´+!�1�¦%(A1'©² ¤ $d%Fp
$87^��2!)(5�+-%.$82!7¨C.2t%.AV+-%Ii�' G*+!7Z/e+�),C.'l%.A1'R' ¤ /1)('�C(Cr$82!7eC�G*2!)().'�GH%(adp4 ?BA1'R�^'�%,+�$8a8C�+�)('
56'�C(Crp�+�7e�§�171$87U%.'�).'�CF%($d713�n1Cr26i�'0ik$da8aO/1)('�C.'*7U%k2!71a8pI+�m1)($d'*��2-·4'*)(·\$d'�iZA1'*)('! 
¬124)c'�+4G,A�mead2^G,`ji�'¢�^20%Fi�20/e+!C(Cr'�C* �¼½7�%.A1'¢²e)(Cr%¥/e+4C.Cci�'kiB+�a8`:%.A1)(2!�e3!A nUG�2!�e74%($d7e3

oUh



2!�e)j71'�CF%($d713 �^'*/1%.A�%(2 `\712-i ikA1'*7�iq'µAV+�·!'�²e7e$8C.A1'���%.A1'�m1ad2^G,` nc+�7e��' ¤ %.),+!G�%¶%.A1'
%.24/^{ ad'�·!'*a�² ¤ $&%Fpl$87^��2!)(5�+-%($d247!U¦5624).':247�%.Ae+�%�aD+-%('*)� �?BA1'�7 n�$d7�%(A1'}C.'�G*2!7e�©/e+!C(C�n�i�'
G,Ae+!713!'­%(A1'¥² ¤ $d%.$8'�C�2��1+�7\p0+�/1/1)(2!/e).$D+-%('�%(2!`4'*7eC*n��1'�+�a8$8713¢ik$d%.AjC.�1m^{ m1a82\G,`^C~)('�G*�1),Cr$8·!'�adp4 
?BA1'�).'j+!).':·-+!).$82!�eCk%.A1$87134C�iq':5}�eCr%¢%(+!`!'jG�+�)(':2��¥Cr�VG,A©+!Ck2-·4'*)().$D�^$871362!�1)k² ¤ $d%Fp§ad$DCF%
ik$d%.A´%.Ae+�%µ2���%.A1' N S�T4�-T G�aD+��eC.'l2��;+t�^'�G�aD+�),+-%($d247�ikA1'�).'�+�/e/1).24/1)($8+�%.' 'k+!a&%(A12!�134A
%.Ae'�C.';+!).';+�a8ae��+!$d)(adp�C.$d56/1a8'>n^+}).'�+!C.2!7e+!m1a8'¢+�562!�17U%B2���G*2\�1'�$DCz7e'*'��1'���%(2�G*2-·!'�)¥%.Ae'*5
+�a8a| �¬�$d7e+!ada8pliq'j).'*%.�1)(7l%.A1'�+�ad%.'�).'��lm1ad2^G,`l2��­%(2!`!'�7eCk%(2!34'�%.Ae'*)�ik$d%.A©%.A1'�Cr'*%�2��c%(2!/^{
a8'*·!'�aU² ¤ $&%Fp¶$87^��24).5�+-%($d247ji�'kG�2!a8a8'�GH%('��j$d7}%.A1'B²V)(Cr%�/V+!C(C '�$d%¥$DC�%(A1$DC­%.Ae+�%c$8C�2���).'�ad'�·-+�7eG*'
$d��%(A1$8C¢m1ad2^G,`µ$DC¢+ N S�TU�-T G*a8+!�eCr'4 
?�2�' ¤ %()(+4GH%�%.A1'�² ¤ $d%Fp:$d7^��24).5�+�%.$82!7¶i�'q7e2�%c2!71a8p071'*'��¶%(2�a82\2!`0��24)�+!7e�¶' ¤ %()(+4GH%�%.A1'

$87^��2!)(5�+-%.$82!7j��).245¿² ¤ $&%Fp¶�1'�G�aD+�),+-%($d247eC�CF%,+�).%.'��jik$&%(A�+!7 ��
 ��N n ��
 ��NO[ 24) ��
 ��N~� %(2!`!'�7
m1�^%qiq'¢+!a8C.2071'*'��j%(2:712�%($8G*'kikA1'*7671'�i´���17eGH%($d247eC¥+!).'k�^'*²e71'���+!7e�}%.A\�eCc2-·4'*)().$D�^'q%.A1'
² ¤ $d%Fp�$87^��2!)(5�+-%($d247���)(2!5 +6A1$83!A1'�)�C(G�2!/�'! k?BA1'j·�+!).$8'�%Fp�2��ciB+�p\CB$87�ikA1$DG,Al���17eG�%.$82!7eC
G*+!7�m�'¶�^'*²e71'��l+4�1�1C�%.26%(A1':·!24ad�e5�'02!��G�2^�^':7e'*'��1'��I%.2�Ae+!7e�^a8'0+!ada�G*+!C.'�CBG*2!)().'�GH%.a8p! 
?BA1' �+h*g.Y�$d7VCF%,+�7eG*'�2!� 
Iaw_bh ��h�XO5�+�`4'�Cq$&%k'�+!C.p}��24)B�eCq%.2�' ¤ %.),+!G�%q%(A1'0·�+!ad�e'�2!�O%.A1'

2!/1%.$82!7e+!a~$d7U%.'�3!'�)k3!$8·!'*7�$d7�+}² ¤ $d%Fp��^'�G�aD+�),+-%.$82!7� I= ':�eC.'u&(#"�>$K9:),+-%(A1'*)�%.AV+�7j&(#"�>$§C.2
i�'�G*+!7µ3!$8·!'¢+:�VCr'*���1a�'*)().24)c5�'�C.C(+�34'>n4$d7eG*ad�V�^$d7e3j/�24C.$&%($d247 nUC.A124�1a8��+jm1�13¶$87�%(A1'�a8' ¤ '*)
+�a8a82-i +�7l$87U·-+!ad$D�I$87U%.'�3!'*)B%(A1)(2!�134AO 
±ZG�2456/1ad'*%.'B$85�/ead'�5�'�7U%(+-%($d2476iq24�1a8��+�aDC.2�a82\2!`:��24)c$d56/�2!).%.'���562^�^�1a8'�C¥+!7e��G,A1'�G,`

ikAe+�%�%(A1'�C.'q562^�^�1a8'�C­' ¤ /V24)r%­+�7e�jikAe+-%­).'�CF%().$DGH%($d247eC�+�)('z/1aD+!G*'��¶m\p0%(A1'B$d56/�2!).%­Cr%(+�%.'�{
56'*7U%� ¢_�'*)(':iq'}Cr'*%r%.a8'¶��24)�C.$d56/1a8p§Cr%(+!)r%($d7e3µik$&%(Al%.A1'j² ¤ $&%Fp§$87^��2!)(5�+-%.$82!7�C.'�%�m\p�%.A1'
Cr%(+�7V�1+�),�I/e).'�ad�e�1'! 
?BA1$DCO$DC�n�$87:%.Ae'zi�2!),CF%�G�+!C.'>n.)U�e+!�^),+-%($8G­$87:%(A1'za8'*713!%.A:2!�^%.A1'q$d71/e�^%�+4C�n���2!)�' ¤ +�56/1a8'>n

+!�e�^$d7e36+!7l' ¤ %.),+�a8+�p4'*)�%.2��^'�'*/1a8pI71'�CF%('�� N S�TU�-T mead2^G,`^CBik$da8aO)('*)U�1$8).'�%.),+�·!'�)(C.$8713�+!ada
%.Ae'µ' ¤ $DCF%($d713 $d71/e�^%j' ¤ %()(+§%($d56'�C¶%.2©AV+�7e�^a8'�%(A1'µ2!�1%.'*).{ 5�2UCF%¶G�+!C.'! §¼½7�/1)(+4GH%($8C.'6%.A1'
�^'�/^%.At2���71'�Cr%.$8713l),+�)('*a8p§342\'�C:+�m�2-·!'j%.A1)('*'624)0��2!�1):+�7V�RC.2§%.A1$DC:+�a83!24).$d%.A15 G�+�7 mV'
%.Ae2!�134A4%k2!��+!CBa8$871'�+!)� c¬124)kmV'*%r%('*)¢i�2!),CF%.{ G�+!C.'�/�'*).��2!)(5�+�7eG*';+6�1+�%(+6CF%().�VGH%.�e).';ikA1$DG,A
+�a8a82-i¢C�+6%(2!`!'�7 Cr%.)('�+�5 %.2�mV'�)('*/1)('�C.'*7U%.'��l+!C;+�%.)('*'j2��¥m1a82^G,`\C;G�24�1aD��mV'}�eC.'��on�m1�^%
i�';m�'*a8$8'*·!':$d%k%.26m�':2-·!'�).`\$8ada���2!)k)('�+!a&{ i�2!)(a8���VCr'4 

	N��� ��� �@� � �9
�� � ��� � c �J�7���
?BA1'�C.pU7U%,+ ¤ +!7e+�a8p^Cr'�)�)('*/1)('�C.'*7U%,C;+lC.$d56$8a8+!):G,Ae+�a8ad'�713!'�%(2�%(A1'6ad' ¤ $8G�+�a¥+�7V+�a8p\C.'*):+!7e�
%.Ae'�C.+!56'k'*)U�1$8·�+!ad'�7eG�'�C­2��~2!�e)c2!/�'*),+-%.24)(C�%(20%.A1'�).'�/V24)r%zC.p\74%,+ ¤ Ae2!aD�~ c?BA1'k' ¤ G�a8�eC.$d247
C.pU7U%,+ ¤ ��� � � n4��24)zikA1$DG,A�%(A1'�C.'*5�+�7U%($8G�Cq�^$BA�'*)q%.2j24�1)2/kL<3¦2!/�'*),+-%(2!)wn4+�/e/V'�+�),C¥2!7eadp
2!7VG�'>n�m1�^%¶i�'}71'�'��R%.2lAe+!7e�^a8'�%.A1$DC:G*+4Cr'6Cr/�'�G*$8+!ada8p! 6?BA1'6)('*a8'*·-+�7U%:/1)(2\�1�eGH%($d247eC0+�)('
C.A12-ik70$d7j¬�$83!�1)('z<4ËUs�+UuK'�+�ad%.Ae2!�134A�%(A1'z)('*/�2!).%�+�a8a82-i¢CO+kaD+�m�'*a8ad'��0�1/��e+-%.'z%.2¢m�'z+!/1/1a8$d'��
%.2�2!%.A1'�)¶/1)(2^�^�eGH%($d247eC02�� �># �A�´C.�eG,A�+!C0%(�1/1a8'6%.A1$DC¶$DC:712!%j+!GH%(�e+�a8a8p /�24C(Cr$8m1a8'6C.2l��2!)
C.$d56/1a8$8G*$&%Fpti�'��^2R712�%6+�a8ad2-i�%(A1'�C.'§G�+!C.'�C� = '��eC.'u�+P7�.,>R"#§%.2 +�a8ad2-i +!7�2!/^%($d247e+�a
aD+�m�'*a8ad'�� �1/��1+�%.'�+-�®%('*)0%.Ae'�C.'�/e).2^�^�eG�%.$82!7eC '�C.'*'}%.A1'µG*2^�^'j��24) E 
.�.&I$d7t¬�$d34�1).'µ< Ë4s�m�u
��2!)¢�1'�%(+!$daDC� 
?BA1$DC­$8C¥712�%c%(A1'¢2!7eadp¶/ea8+4G�'kikA1'�).'Bi�'¢�^'*·\$D+-%.'���)(2!5�%.A1'k)('*/�2!).%� ­?BA1'k/1)(2^�^�eGH%($d247

��2!)rR"C*$�,�$87�%.Ae'j)('*/�2!).%�$8C;C.A12-ik7�$d7R¬�$83!�e).'}<4=�'V%.A1'}/1)(2!m1a8'*5 $DCk%.AV+-%
��-2��$>#"!A��9}ik$8ada
G�247eC.�156'k%.),+�$8ad$8713jC.'*56$DG�24ad247eCz+4C¥$d%�+�a8a82-i¢Cc'*56/^%Fp6$85�/�2!).%q�^'�G�aD+�),+-%($d247eC¥C.2¶'*7^��24)(G*$d7e3
%.Ae'�/1)('�C.'*7VG�'�2!��+jC.'*/V+�),+-%.$8713jC.'*56$DG�24ad247µ$&��%.A1'�).'0+�)('�+�aDC.2��?C`��$>#"!A��9;$DC¥%().$DG,`\p! C=ZA1$8ad'
i�'�G�24�1a8��C.2!a8·!'B%(A1$DCz$d%qi�2!�1aD��+!�e��+¶Cr$83!7e$&²VG�+�7U%z+�5624�17U%z2���G*2!56/1a8' ¤ $&%Fpj%.2j%.A1'�G*2^�^' '
m\p¶G�2474%()(+4CF%wn-�^2!$8713;$&%­$d76+�7e2�%.Ae'*)�/e+!C(C�n-ikAe$8G,A}$8C�71'�G�'�C(C(+�)(p � = +!7\pUiB+�p�%.20G,A1'�G,`02�%(A1'*)
C.$8�^'*{ G*2!7e�1$&%($d247eCB$d56/�24C.'���m\pµ%.Ae':).'�/V24)r%wnU$DCk'�+!C.p! 

!���� ¶JÂ�° H�°K³�´8¸:·�¾8¶.¸:¶	H�³#³�®@´8µ �)HV¼K¾
·�¼Kµ�µ:¼Kµ5´ ³5À
°(±@¾8Âcµ�¶.¯ M�¶�°KH�¾ G7³�°L¯�¶.µC³�¯=´LJ.³)³=®�¶*µ=¶�³S°KÃ M(¼K¾8´8Â

o4o



� ����9�# E G E 
.�.&
t  * * 
t E !"C.� 	"SARA��� $

�
� � � ���BSARA��� $

�
�

t �># �=� ��� � 
 �
� 	(SARA��� $

�
� � � ���BSARA��� $

�
�* ¼,+��
°KH�³=¶76$³�Ãw¯=¶9¶2²(¯�¼K¸:¸�¼K¯

� �># �A� E 
.�.&�«d« Z�g�X<]ih>X � \�
=h�a � h�� �

� �># �A� E 
.�.&>I
�� � �[- �LG �!X1P�T - � � �

� \�_��>^Ia�� G �
���K]b_k�TG � h�� � � �>Y�gw_bh����

��
/2143

s � h�� � � �Kg>X /21�3 � E 
.�.& u /2843 ��P7�.,>R"# � �># �=� �w��$>�.�?#

� �># �A� �w�V$��.�?#�«8« Z�g>XM](h�X � \ 
"h>a�!B! � 
>^IaKY # #
� �># �A� �w�V$��.�?#`I ��:;�<9=�qË6� ��#��A� �w�V$��.�?# 9�#mF

� �># �A� �w�V$��.�?# 9�#mF «d«oZ�g>X<]ih�X � \�
=h�a�! � 
>^IaKY #
� �># �A� �w�V$��.�?# 9�#mFPI � $s/615� !���&=��, C"�V#�� /6843 �V:;�<9=�IË6� SARA��� $7/685� !A��&=�I, !A�MCK9�#

* Á�+��j°$Â�¶

¬�$d34�1)(':< Ë!« vc¤ G*ad�eC.$82!7I$87§%.A1'¶G*2!7U%.' ¤ %���)('*':34)(+!5656+!)

R"C*$�, G 	���-2�V$�#"!A� 97'��?C`��$>#"!�� 9��
t 	���-2�V$�#"!A� 9��
t 	��?C`��$>#"!�� 9��

¬�$83!�e).'¶<!=1«qR`Cw$.,�G�2!7U%(' ¤ %k��).'�'03!),+�565�+�)

o\<



�># �A� G 
 # �A����� � E C"� F���	 � I �
¬�$d34�1)(':<!h1«q�># �A� ad'*�®%�C.'�GH%($d247§G*2!7U%.' ¤ %���)('*'034)(+!5�5�+!)

RA�B,`�V# G !<R��B,`�V# #4���@,`��#

* ¼,+
��¯�°$Â�±&J�³�´8°KH

� R��@,`��#�«8« Z�g>X<]ih�X � \�
=h�a � _ � ��h
� R��@,`��#`I � _ � ��hu/6143 �V:E�<9"�qË6� �.�B,`�V#* Á�+ �j°$Â�¶

¬�$83!�e).'¶<-oV«qRA�B,`�V#¶/1)(2\�1�eGH%($d247§+!7e�lG�2^�^'

v 71��2!),G�$8713:%.Ae';)('�Cr%.)($DGH%.$82!7I2!7µa8'��®%¢C.'�GH%($d247eC*nUikAe24C.'�/1)(2^�^�eGH%($d247I$DCqC.A12-ik7�$d7§¬�$83�{
�1)(';<!hVn�%(Ae+-%q%.A1';2!/�'*),+-%(2!)¥m�'�2!��+:a82-iq'�)z/1)('�G*'��^'�7eG�'*{|a8'*·4'*a^%(Ae+�7�%(A1'�' ¤ /1).'�C.C.$82!7µG*+!7
m�';�^2471'>n\m1�1%q%(A1'�'�+!C.$d'�)ziB+�p^C¥2����^2!$8713j$d%k+�)('�C.ad2-i5n\+!Cz%.A1'�p6).'w)4�e$d)('¢%(A1'�' ¤ /1).'�C.C.$82!7
m�'*$8713�/e+�),C.'���5j�1ad%.$8/1a8':%.$856'�C*ne+�7e��%(A1':��+!Cr%¢iB+�p\CB+!34+�$87l+!�1�lG�2456/1ad' ¤ $&%Fp4 z?BA\�eCki�'
+�aDC.2�ad'�+�·!';%.A1$DC;G,A1'�G,`��17U%.$8aO%.Ae'¶71' ¤ %;/e+!C(C�nV+�a8ad2-ik$8713µ+�7\p�' ¤ /1)('�C(Cr$82!7���2!a8ad2-i�'��§m\pl+
a8'��®%r{½+!C(C.2\G*$8+�%.$8·!';2!/�'*),+-%(2!)B$d7l/e+!).'�7U%.A1'�Cr'�C�+4Ck+�ad'*�®%�Cr'�GH%.$82!7� 
±¢7e2�%.Ae'*)�$8C(Cr�e'Ii�'�5}�eCF%��^'�+�a�ik$&%(A�$DC}a8'��®%6)('�G��e)(C.$d247O t?BA1$8C�iB+!C}712�%6+�7Y$8C(Cr�e'

$87�%(A1'lad' ¤ $DG*+!akCrp\7U%(+ ¤ nzm1�^%6%.A1'�G*2!7U%.' ¤ %���)('*'§3!),+�565�+�)�Ae+!C�/1)(2^�^�eGH%($d247eC6Cr�VG,AY+!C
%.AV+-%�C.A12-ik7t$87�¬�$d34�1).'§<-oVs�+4u;ikA1'�).'�+�RA�B,`��#�G�+�7�m�'*34$d7�ik$d%.AY+�RA�B,`��#�C.2 +��^$8)('�GH%
%.),+�7VCraD+-%($d247µ$d7U%(2j/e+!)(C.'*)�G�2!5}m1$87e+-%(2!),C¥i�2!�1aD�µp\$8'*aD�µ+j/V+�),Cr'�)zikA1$DG,AI)('�G*�1)(C.'�����24).'�·!'�)
a82U24`\$d713R��2!)QR��@,`��#�C* ¦_¢2-i�'*·4'*)�iq'�G�+�7YC.'*'§%(Ae+-%µ+ RA�B,`�V#©$8C;EF�VCF%µ+ ad$DCr%62!�r���@,`��#�C�n
3!$8·\$d7e3I�eC�%.A1'6G�2^�^'�CrAe2-ik7©$d7R¬�$83!�e).'6<-oVs�mVuH ;¼½7 34'*71'�)(+!a@n�$d�¥iq'}Ae+�·!'�+µ/1)(2^�^�eGH%($d247
FQG F �

�
t�� � ��tMF �

�
t �

�
t � � ��t �

�
n�%(A1'*7 %.A1$DC0$DC�'w)U�1$d·-+!ad'�74%;%.2�%.Ae'}71247^{ ad'*�®%0)('�G*�1).{

C.$d·4' F�G³s �
�
t�� � ��t �

�
u�	 �

�
t � � ��t �

�
�! ¿¼½7¦%.A1$DCIG�+!C.' �0I Ë>n �PI Ë>n��

�
I ���@,`��#

+�7V� �
�
I �� 

?BA1'�).'z+!).'�Cr2456'zG*+4Cr'�C�ikA1'�).'ziq'q$d56/1a8'*56'*7U%c+�C.ad$83!AU%(adp:�^$BA�'�).'�7U%*n-m1�^%­'*)U�1$8·-+�a8'*7U%*n
3!),+�565�+�)�%.2�%.A1'�)('*/�2!).%� 0¬12!)0' ¤ +!56/1ad'�n�$&�zi�'�iq'�).':%(2�$856/1a8'*56'*7U%0%.A1'�/1)(2^�^�eGH%($d247
��2!)�# �A����).245¹%.Ae'�)('*/�2!).%*n�+!C:C.A12-ik7R$87 $d7�¬�$d34�1)('�<4<1s�+4u=n�%(A1'*7�+!ada­%(A1'�' ¤ /1)('�C(Cr$82!7VC
i�2!�1aD��mV'¢/V+�),Cr'��j%Fik$DG�' U¦247eG�'���24)z'�+4G,A�+!a&%('*)(7e+-%($d·4'! �=R'k$87eCr%.'�+!�6$85�/ead'�5�'�7U%z$&%�+!Cc$d�
$d%BiB+!Cq%(A1'0/1).2^�^�VGH%.$82!7§$87§¬�$83!�1)('0<4<1s�mVuH ¥?BA1$DC�$8CB'�Cr/�'�G*$8+!ada8pµC.$d3471$&²�G*+�7U%¢+!C5# �A��CkG*+!7
G�247U%(+�$87�# �=�~C�C.2µ%(A1'}�1$d)('�G�%�%.),+�7VCraD+-%($d247�iq24�1a8�lAV+�·!'¶' ¤ /�2!7e'*7U%.$D+�a�%.$85�'6G�2456/1ad' ¤ $&%Fp
+!Cµ2!/1/�24C.'���%.2�%(A1'�a8$d71'�+�)�%($d56' G*2!56/1a8' ¤ $d%Fp�2��;%.A1$DCI+!/1/1)(24+4G,AO ¨?BA1'*)('©+�)('l562!)('
G�2456/1ad' ¤ ' ¤ +�56/1a8'�CzikA1'*)('�a8'��®%.{���+4GH%.24).$8713¶$DCq71'*'��^'���me�^%q%(A1'�C(+�56'�/1).$87eG*$d/1a8'�CqG*+!7µmV'
+�/e/1ad$8'��O 

	N��� 
 ���O�	��� � ��
�� � � c 
��	� c��8	.� ��� 
 c��J	�bJ�
 ¢/§�17U%.$8a~712-i¨i�'0Ae+�·!'�mV'�'*7§' ¤ %.),+!G�%.$87136+�a8aV%(A1':G�2^�^';��)(2!5 %.Ae'0C(G�)($8/^%¢+�7e�µ%.)('�+-%($d7e3
$d%I+!Cµ+tC.$d7134ad'�mead2^G,`�2!�0G*2\�1'! _�2-iq'�·!'*)wnz$87¦).'�+�a8$&%FpY+tad$d%.'�)(+�%.'�C.G*).$8/^%IG*2!7eC.$8Cr%(C62!�
+�ad%.'�).7V+-%.$87130m1a82^G,`\C­2!��' ¤ /1a8+!7e+-%(2!)(p0%.' ¤ %z+!7e�6_�+4Cr`4'*a8a1G�2^�^'! �= 'k%.A1'�).'*��2!)('B$d7U%.)(2^�^�eG*'
%.Ae'0%FpU/�'

´LH�·�±�³�µf¼FH�Âoµ=°S´8µ�H�°K³�¯�¶��$±�´8¯�¶.Â*Ãu°(¯B°(±�¯B·�±�¯=·1°(µ=¶.µ�Ê

oUJ



#��A� G #��A� ��«8« !M!"C����?#���� I 3N#H�@,`��#
t #��A� �* ¼,+��B¶.·U°(¯=³

#��A� G #��A� ��!d«d« !M!"C.���m# ���JI�3N#H�@,`��# #
* Á�+RQ�·@³�´8¸:´8µ=¶.Â

¬�$83!�1)('¶<!<^«cbz).2^�^�eG�%.$82!7eC���24)�#��A�

�,W~ÄzT 
Oa ���w_1FDI ! 
 ^ _��wh>X �H_=X ^Ia�� s��H_=X ^Ia��+n6F n ZV\>]=^ _`^ \Va�u(#
%.2�A12!aD�§%.Ae'j$871/1�^%� �± 	 h ��_69¶)('*/e).'�Cr'�74%,C¢+�%(' ¤ %�mead2^G,`§ikA1$da8'}+ �o^ � �*_;s?9>n � nH��uk)('*/^{
)('�C.'*7U%(C;+�G*2^�^'�C.'*3456'*7U%� j��'*/�'*7V�^$d7e3§247©%(A1'�Cr%(+!3!'�2��¥%(A1'6/1)(2\G*'�C(C�i�'6+�)('}+-%wn�%.A1'
%Fp\/V':2!� �©5�+�pµmV'�!8s � �.g�Xbn Z�\>]"^ _`^ \�a�u(#mn !8s � \ 
"h>a�n Z�\>]"^ _`^ \�a�u(#�2!) !OZ�g�X<]ihwY$#  z?BA1':24).$83!$87e+!a
%.' ¤ %02!�z%(A1'�G�2^�^'�m1ad2^G,`�$DC:CF%(2!)('���$87 9 '�$d��+�%:C.2!56'�/1Ae+4Cr'6+�7R'*)().24)�$DC;'*7eG*2!�17U%.'�).'��
%.Ae'*7�i�'¶ik$da8a�)('*/ea8+4G�';%.A1$DC�m1ad2^G,`�ik$&%(A 	 h���_ 9>ne34$d·\$8713µ+6i�+!).7e$d7136%(Ae+-%�iq'¶+!).'¶�^24$d7e3
C.2�n�+!7e�RG*2!7U%.$87\�1'�%.A1'6/1AV+!C.'6+�%0%.A1'�71' ¤ %:G*2^�^'�m1a82\G,`�ik$d%.A %(A1'µCF%,+-%('6+4C0$&%:iB+!C0+-%
%.Ae'�m�'*34$d7e71$d7e3§2!�z%(A1$8C0mead2^G,`� �?BAe'�/�24C.$d%.$82!7 2!�z%(A1'�'*7e�R2��q%.A1$DC0m1a82^G,`�$8C:Cr%.24).'��©$87
��'^iq';�eC.'�%(A1$8CB),+-%(A1'*)q%.AV+�7D#A� $ CiS cT�O#:ikA1'*7�iq'071'�'���%(2}34$d·4';+}/�24C.$&%($d247�+�7V�IAe+�·4'
G�247eC.�156'��§+�a8aO2���%.A1':$871/1�^%�$d7�%.A1$DCkm1a82^G,`� 
?BA1'6²e),Cr%¶/1Ae+!C.'>n��171a8$&%.%.$8713 +!7e�t+!�1�^$8713�/�24C.$&%($d247t$d7^��24).5�+�%.$82!7 n�$d7\·!24ad·4'�C:+l)('�+�{

C.2!7e+!m1ad' +�562!�e74%§2��jG*2\�1'©��2!)lC.2!56'�%(A1$d7e3�%.AV+-%l$8C§G�247eG�'�/^%.�e+!ada8p )U�1$&%(' C.$85�/ead'�n�C.2
i�'t�12Y712!%�3!$8·!'R%.A1'�G�2^�^'tA1'�).'4 ?BAe'*)(' +!).'R%.A1)('*'�Cr%(+!3!'�CI%.2¦$d%�«´²e),CF%�i�'R)('�+4�
+�7V��G*+�%.'�3!2!)($DCr'µ'�+!G,A�a8$871'§+4Cj'�$&%(A1'*)�Cr%(+!)r%($d713Rik$&%(A´+ m1$8)(��%.),+!G,` ncmV'�$d7e3R/e+!)r%62��;+
�
� �����������
���^���e r * � �
���������4�^����m1a82^G,`}24)zm�'*$8713}+}G�2!5656'*7U%�ad$871' '\i�'�+!�e�µ+¶/�24C.$&%($d247
%.2j'�+!G,A�G,Ae+!)(+4GH%('*)­2��OG�2^�^'4 ­¼½76%.A1'�C.'�G*2!7e�6Cr%(+!3!'ki�'ki�+!ad`j%.A1)(2!�134A�%.A1'�ad$DCF%�G,A1'�G,`\$8713
%.AV+-%k+�a8aVm1$8),�6%.),+!G,`�ad$871'�Cq+!).'�712�%�71' ¤ %z%(2�G*2!5656'*7U%qa8$871'�Cqik$&%(A�+!7Up�71247^{|ikAe$&%('�C./e+!G*'
G,Ae+!)(+4GH%.'�)(C� ;¼½7©%.Ae'j²e7V+�acCF%,+�34'ji�'j56'*)(3!'j%.A1'�G�247eC.'�G��1%.$8·!'ja8$871'�C;2��c%(A1'�C.+!56'¶%Fp\/V'
$874%(26m1ad2^G,`^C� 
¬124)�%.A1'B71' ¤ %¥/eAe+!C.'>n�%(A1'kad' ¤ '*)wn-iq'BAe+�·4'z%(2;/ea8+4G�'BCr245�'B)('�Cr%.)($8G�%.$82!7eC�2!7�ikA1'�).'Bi�'

+�a8a82-i¿G*2^�^'jm1a82^G,`^Ck%.2�'*7e�O �?BA1'}).'�/V24)r%�+!ada82-i¢Ck%(A1'*5 %(2I'*7V�©+�7\p\ikA1'*)('j+�7e'*i»a8$d71'
$DC�+!ada82-i�'��onUm1�^%k$d%B$DC�Ae+�),�6%(2}`\712-i¨Ae2-i¦%.2}%FpU/�'�C.'�%����17eG�%.$82!7eCBik$d%.Al�^2^G��e5�'�7U%(+-%($d247
C.'�GH%($d247eC­$876%.A1'k56$D�1�^a8'! C=R'¢%.A1'�).'*��2!)('�)('*)U�1$8)('q%(Ae+-%c%(2!/^{ a8'*·!'�a\���17eG�%.$82!7eCq+�)('�'�7U%.$8).'�adp
G�247U%(+�$871'���$d7¦+ Cr$8713!a8'�G*2^�^'�mead2^G,`� =R'�+!a8C.2 )('*)U�1$8).'I%.Ae+�%�7e'�Cr%.'��´G�24565�'�7U%(C�+�)('
'*7U%($d)('*a8pIG�247U%(+�$871'��I$87�+�C.$8713!a8':G�2^�^':m1a82^G,` '\%(A1$DCk5�+�`!'�C�%.A1':$856/1a8'*56'*7U%(+�%.$82!7§2���%.A1'
a8' ¤ '*)BCra8$83!AU%.a8p6'�+!C.$8'*)q+�%�a8$d%r%.a8';2!)�712j$87eG�247\·!'*7e$d'�7eG�'�%.2¶%(A1';�eCr'�)� ­¼ ��$d%B/1).2-·4'�C­%(2}m�'0+
/1)(2!m1a8'*5 %.Ae'*7�$d%qi�2!�1aD�6mV'���+�$8).a8p}Cr%.),+�$83!AU%.��2!)(i�+!)(�¶%.2j562^�^$d��pj%(A1'�a8' ¤ '�)c%.2jG�+�)().pj%.A1'
71'�CF%($d713l�^'�/^%.A ��2!)(i�+!)(�§��)(2!5 C.'�G�%.$82!7©%(2�C.'�G�%.$82!7O ¶?BA1'�a8' ¤ '*)�%.A1'�7 m�'�G*2!56'�C�%.)($8·U$D+�a
%.26+!�e+�/^%�U¦i�';C.$85�/eadpµ+!/1/1a8p6%.A1'0' ¤ $DCF%($d7e3j���17VGH%.$82!7�%.2�'�+4G,AI2!�O%.A1':G*2\�1';C.'�G�%.$82!7eC�$87
%.�e).7 nVG,Ae+�7134$d7e3�+!7Up�G�2^�^':Cr'�GH%($d247I%(Ae+-%k��+!$daDCB%.2�+6G�24565�'�7U%�Cr'�GH%.$82!7� 
?BA1'�$d7V�^'*7U%¶5�+�)(`\$d713§+�7e�RaD+�p!2!�1%;)(�1a8'}/1AV+!C.'�C0+�)('�+!a8C.2���+�$8).a8p©CF%()(+!$d34AU%r��2!)(iB+�),� '

ikA1$8ad'�$d7V�^'*7U%q5�+!).`\$8713�n4ikA1'*7µi�'¢)('�+4G,A}%(A1'¢%(A1'�'�7e��2!�~+!7\p�G*2\�1'¢m1a82\G,`6m1�1%z%.Ae'�aD+!Cr%
i�'¢CF%(2!/6ikA1'*7�24�1)¥Cr%(+!G,`}2���$d7V�^'*7U%(Cz).'�+!G,A1'�C­+:Cr$8713!a8'�%(2!76a8$8Cr%z),+-%.Ae'*)­%.AV+�76%.Ae'k'*56/^%Fp
a8$8Cr%6C.2R+4C¶%(2 712!%6G*ad2UCr'I%.A1'§2!�1%.'*)(5624Cr%jm1),+!G*'�C�+�)(2!�17e��+!ada�%(A1'§G*2^�^'! t?BA1'l+!GH%(�e+�a
aD+�p!2!�1%6)(�1a8'�71'*'��1Cµ+�G*2!�1/1a8'l2��¶C.56+!adaB%Fi�'�+!`^C 'B��24)µ' ¤ +�56/1a8'>nB$856/1ad$DG�$d%�C.'*56$DG�2!a82!7VC
+-%}%.A1'�mV'�3!$87171$8713 2!��G�2^�^'µmead2^G,`^Cj+!).'µ)('*562-·4'��t+!Cj%.A1'�p�G*+��VCr'µ�e3!a8p C./e+!G*'I+-%}%.A1'

o^g



m�'*3!$87171$8713�2!��+�a8a~m1�^%�%.A1'0²e),Cr%kG*2^�^'0m1ad2^G,`� 
¬124)j%(A1'�Crp\7U%(+4GH%($8G�+�ak+�7e+!adp^C.$d7e3 /1Ae+4Cr'§i�'�)('*/1aD+!G*'I24�1)�%.2!/1{|a8'*·4'*a 9=,.� �.�¦���e7eGH{

%.$82!7jik$&%(Ajok���17VGH%.$82!7VC*« 9",.� �.� -rCw$.���M#`J�#`��$on49=,.� ��� ��-2��$>#"!A��9�n49=,.� ��� �?C`��$>#"!�� 9�+!7e�
9=,.� ��� -uC*$����O#��m�����F Rª��1)j$871$d%.$D+�aBCF%,+-%('µ$8C}+�a8$8Cr%}2!��%(A1'�C.'µo©/V+�),Cr'�)(C0%(�1/1a8'���ik$d%.AY+
m�2U24ad'�+�7§$d7V�^$8G�+-%($d7136ikA1'*%.A1'�)k%.Ae'*pI+!).':+�a8a82-iq'���%.265}�1a&%($d/ead'�n12!)k$87e�^'�'�� �*'�).2�n4%($d56'�C '
$| '4 z$d%�$8Ck%.)(�1'0��2!)¢2471a8pµ%.Ae'¶56$8�1�1ad':%Fi�2e =ZA1$da8'j+�G*2\�1':m1ad2^G,`�$8Ck7e2!7^{ '*56/^%Fp�iq'0%().p
%.2�+!/1/1a8p�%.A1'�²e),Cr%0/V+�),Cr'�)�$87 %(A1'�a8$8Cr% '�$&��%.A1'6a8$8Cr%:$8C0'�56/^%Fp�%.Ae'*7tiq'�3!$8·!'�+!7 '*)()(2!)� 
¼ �¥%(A1'6/e+�),Cr'�Cr�VG*G�'�'��1C;+�7V��%.Ae'}m�2\2!a8'�+�7 $8C���+�aDC.'j%(A1'*7Riq'�).'�562-·!':%(A1'}/V+�),Cr'�)���)(2!5
%.Ae'ja8$8Cr%0+!7e�l)('�G��e)(C.'¶ik$d%.A�%(A1'}$871/1�1%�)('*5�+�$871$8713I+-�®%('*)�%.A1'}/e+�),C.' '�$&�¥%(A1'jm�2\2!a8'�+!7�$8C
%.)(�1'0%(A1'*7�i�':ad'�+�·!';%.Ae'¶/e+�),C.'*)B2!7§%.Ae'¶ad$DCr%�+�7e�l)('�G*�1)(C.'! c¼ �­%(A1'¶/e+!)(C.';��+�$8a8C¢+!7e��%.A1'
m�2U24ad'�+�7t$DC0%.)(�1'6%.Ae'*7t%.Ae$8C:$DC¶+4G*G�'�/^%(+!m1a8'µCr2�i�';EF�eCF%}).'�5�2-·4'�%.A1'�/e+!)(C.'*)0��)(2!5 %.A1'
a8$8Cr%0+!7e��)('�G*�1)(C.' '�$d�¥%.A1'�m�2U24ad'�+�7�$DC���+�aDCr'j%.A1'�7©iq'��^2I7e2�%:+�a8ad2-i %.Ae$8C�/e+�),C.'*)¢%(2µ��+!$da
C.2�i�':+�m�2!).%kik$&%(Al+!7l'*)().24)� 

� � � �B��� \������T� ��� � � � � ] 	��j� _ _ � � � Î�� Y��
d¢2-i�%.Ae+�%0i�'�Ae+�·!'�+�7R+!meCr%.),+!GH%:C.pU7U%,+ ¤ %.)('*'���2!)0_�+4Cr`4'*a8a­iq'�71'*'��©%(2�/e).'*%r%FpU{|/e).$87U%
$d%�$d7�"&y�?1v^w} z�¢+�%.A1'�)k%.Ae+!7l'*5jm�'��e�^$d7e36%.A1':��24).5�+�%r%.$87136$87^��2!)(5�+-%.$82!7l$87§%.A1'¶24�^%./e�^%*n
ik$d%.A©%(A1'6+!�1�^$d%.$82!7V+�a­�^$8C(+!�1·�+!7U%(+�34'¶2��q71'*'��^$d7e3I%(2�+�ad%.'�)�%(A1'6G�2^�^'}%.2�G,AV+�7134'j$d%*n~i�'
G�)('�+�%.'�+}CF%Fp\a8'¢²ea8'¢%(Ae+-%k�^'*²e71'�C�" y ? v w ���17eGH%($d247eCB+�7e�µ2!�^%(/1�^%�" y ? v w G*2\�1'¢%.AV+-%�G�+�a8a8C
%.Ae'�C.'����e7eGH%($d247eC* ¥±»�1'�%(+!$da8'��§�^'�C.G*).$8/^%.$82!7�2��­+�a8a�%.A1'¶" y ? v w¿���17VGH%.$82!7VCB$8CBm�'*p42!7e�I%.A1'
C(G�2!/�'02���%.A1$DCk)('*/�2!).%*n^m1�1%¢iq'03!$8·!':+�m1)($d'*��2-·4'*)(·U$8'*i 2��­2!71'02���%.A1'�5 A1'�).'4 
¬�$d34�1)('I<�J�Cr%(+�).%(C¶mUp �^'�²V71$d7e3
	^�4$4:����^� ���!�e�4�§+!7e��	^�4$4:����^�+n�%Fi�2©+�)('�$874%('*)(7e+�a

G�245656+!7e�1CB�eC.'��I%.2µC.'�%B%(A1'0��2!)(5�+-%r%($d7e3�2!��/V+�),+�3!),+�/eAeCz$87§56+!7\pµ/1aD+!G�'�C* c±»G*2!a8�1567
%Fp\/V'�n^G*+�a8a8'���� nU$8Cz%.A1'�7I�^'*²e71'��µ%.Ae+�%q$DCq%.A1';C.+!5�';+!Cq+jG�24ad�e5�7I2��~%Fp\/V' � nU�1'�²e71'���$87
%.Ae'j��$ � �V��$4�\�µ/e+!G,`-+!3!'>nVm1�^%;ik$&%(A©%.Ae'�C.'jaD+�p!2!�1%�).�ead'�C�+�/e/1ad$8'��O �= '¶%.Ae'*7©Ae+�·4':%Fi�2
' ¤ /�2!).%.'�� ���e7eGH%($d247eC '­%(A1'6²e),CF%wn � �����1��: 9 �4����n�%,+�`!'�C:+�Cr$87134ad'µ+!).34�156'*7U%*n�/1).'�Cr�e5�'��
%.2�m�'j+�_�+!C.`!'*a8aO`4'*p\iq24)(� n1+�7e��%Fp\/V'�Cr'*%(Ck$d%�$87�mV24a8�§��+4G�'4 q?BA1'3* � ���5+�/1)('�² ¤ CF%,+�7e�1C
��2!) *._�+!C.`!'�ada�?�2 "&y�?1v1w�+ +!7e��$DC}�1'�C.$d3471'��t%(2©%().p %.2 +�·!24$8�t7e+!56'�G�24ada8$DCr$82!7eC� ?BA1'
²e7e+!a����17eGH%($d247 �1'�²e71'�� $DC;�eC.'���%(2I%Fp\/�'�C.'�% N S�TU�-T G�aD+��VCr'�C* :?BA1'�²e),CF%02��z%.A1'�%.Ae).'�'
+�)(3!�e5�'�7U%(C­$DCz�0$d��me)(+4G�'�Cz+�)('�7e2�%z)('*)U�1$8).'��6+�)(2!�17e�j%.Ae'�G�2474%('*7U%(C¥2���%.A1'�m1ad2^G,`}2!)�Ëk$d�
%.Ae'*pj+!).'�n�%.A1'kC.'�G�247e�¶$DC�%.A1'kG*2!7U%.'�74%,C�2��e%(A1'�%.A1'Bm1a82^G,`¶+�7e�j%.Ae'q%(A1$8)(�j$8CSË�$&��+�7e�}2!7eadp
$d�­+6C.'*56$8G*2!a82!7lCrAe2!�1aD�µ��24ada82-iZ%(A1':m1a82\G,`� ¥?BA1'0aD+�p!24�^%�$DCkAe+!7e�^a8'���m\pI+���$ � �V��$��\�VnV+
%Fp\/V'j2��c%(+!m1a8'¶ikA1$DG,A�ik$da8a�)('�C.$ ��'jG�24ad�e5�7VC¢2��­%Fp\/�' � ne2!)
�§+4C¢$d%�$8C;�^'*²e71'��l$87�%('*)(56C
2��q� n�%.2 5�+!`!'6%.Ae'I%,+�m1a8'�%.Ae'I5�+ ¤ $85j�15¸ik$D�\%.A�+�·-+!$daD+�m1a8' '­%(A1$DC}+!ada82-i¢C:)('�+!C.2!7V+�m1a8'
aD+�p!2!�1%(Cq%.2�m�':'�+4Cr$8adpµ+4G,A1$8'*·!'��~ 

= 'µ%.Ae'*7�ik)($&%('�+©_�+!C.`!'�adaq5�2^�^�ead'§ikA1$DG,A�iq24).`^C:%(A1)(2!�134A�+�7�+�mVCF%()(+4GH%}C.p\74%,+ ¤
%.)('*'R2!�^%(/1�^%.%.$8713�%(A1'R+!/1/1)(2!/1)($8+�%.' " y ? v w�n¢5�+�`\$8713��eC.' 2!�:%.A1'�Cr' ���17eG�%.$82!7eC� ?BA1'
562^�^�1a8'�56+!`!'�C��VCr'�2!��+§��'*i _�+4Cr`4'*a8a����17eGH%($d247eC0%(2U2�nO��24):' ¤ +�56/1a8'!«:+§���17eG�%.$82!7 ��2!)
/1)('�%.%Fp4{ /1)($d7U%($d713�%(A1':�17�)U�e+!ad$d²e'���Ae+!a&�­2��­2!/�'*),+-%(2!),C�G,Ae'�G,`^Cq%.2µC.'*'0$&��%.Ae':2!/�'*),+-%.24)B$8C
2!7e'µ2���+�a8$DCF%�2���C./V'�G�$D+�az24/V'�)(+�%.24)(C:a8$8`!'B)4- +�7e�on­$d��Cr2�n­2!�^%(/1�^%(C�C./V'�G�$D+�aq"&y�?1v1w ��2!)
$d%%UZ$d7�%.A1$DCBG*+4Cr' $!� �1� $ '�%(A1'0'�C(G*+�/e$d713}2���G,AV+�),+!GH%('*),C¥71'�G�'�C.C(+�)(p6$d7§"Áy�?ev^w¿$8CB�^2471'�m\p
�e�!�
$��e��n\ikA1$8G,Al$DC¢+�/e/1ad$8'���%(2µ+�7\pµ�eC.'*).{|'�7U%.'*)('���CF%().$8713UC�%.Ae+�%�+�)(';%.2�m�':2!�^%(/1�^%�+!7e�
/�'*).��2!)(56C6C.�1meCr%.$d%.�^%($d247eC�ad$8`!' $!�
� $6�����4�4$e��� $ ��2!) � 'B+�712!%.A1'�)}���e7eGH%($d247´C.�1meCr%.$d%.�^%('�C
�;)('*'*`Iad'*%r%.'�)(C���24)B%Fp\/V':·-+�)($D+�m1a8'�C� 

oUx



� �^� ��� 	^��$�:����^��� �!�e�������
� ��$4�!�1���4��� �U�^�
� ��$4�������\���^��-	���^���

�
� �^� ��� 	^��$�:����^�6���
� � � �4�!:���$4�6� � 	\��$4:����U��� ���e���6� � 	^��$4:����\� ���4�e���

�

� �e� 9 ���^�����6�^�!:��1��� �����!)�� � 	^�4$�:����^���>�6�
� �^� ��� � �����1�4: 9 ������
&� ���
� �^�4�\� ��� ��

�M���

�

� ���
��� � �^� ��� � ��� 9 �e���^��
&��
U��
��!���
� � � ��$e�!��

� � �^� ��� ��� � ��$����e�
���^�����3� � �\� ��� ��� � ��$6�!�1�!�4�4�1�����3���

� �4� � �^� ��� �!� � ��$6���e�
���^����� � � � �M�6� � �\� ��� ��� � ��$����1�!�����e���!� � �!� ��� �
�
� �4����������$ � �V�4$4�\�6�!� � ���!���\��� " ��&!� 	!�!�
� 	��3� � 	!�!�!���
� �����6$6�!� �4�U�\����� ��� � �4��$e���1�^�4���^�4: 9 �4����� 9 �1���1��� � �!� � ��$��!�e�
���1���
� 	6� � �V��$��!�6��
^�!�!�!���	�:
\� � �M�6���
� �!� � ��$6���e�!�4���1�!� � � � ��
	�)��
 ��� �

� �
�����!��$ � �V��$4�U�6���
�

¬�$83!�e).'¶<�Je« vc¤ %.),+!G�%q��)(2!5 %.A1':"Áy�?1v^w�Cr%Fp\ad';²ea8'

oU°



	O�����-�4T©P����!T �}��� ����Ï�T���X1�VT\
 �0�-�O�4TUP�P���
�Q P�ÄzT\T\�
o!o!` Ë�5µ=��1 J!�4�!C <4<4Ë0m\p4%('�CB/�'*)¢C.'�G*2!7e�
x!x�` =�56o4h1 J4=!�!C <�o4h�m\p4%('�CB/�'*)¢C.'�G*2!7e�
Ë�g-J!` <�5�h Ë! xUg��!C <!h4<}m\p4%('�CB/�'*)¢C.'�G*2!7e�
h4<!=�` Ë>Ë*5�Ë*oV xU<��4C <4=�J�m\p4%('�CB/�'*)¢C.'�G*2!7e�
g-��o4` =!h�5µ=-oV <4=��4C <!�4<}m\p4%('�CB/�'*)¢C.'�G*2!7e�

¬�$d34�1)('j<4g\« vc¤ /V'�).$856'*7U%(+!a��1+�%(+1«�?B$d56'�C�+�7V�§C./�'*'��eCk��2!)�G�2!56/1a8'�%('¶)(�17eCk247�·�+!).$82!�VC
$871/1�^%�C.$ ��'�CBik$d%.Al%(A1':A1'�+!/§G*2!7U%.)(2!a8a8'��µm\pI%.A1':)(�17^{|%.$856'0C.p^CF%('*5

	O�����-�4T©P����!T �}��� ����Ï�T���X1�VT\
 �0�-�O�4TUP�P���
�Q P�ÄzT\T\�
o!o!` Ë�5�Ë*oe wË�g��!C <!°!x�m\p4%('�CB/�'*)¢C.'�G*2!7e�
x!x�` =�5µ=!<^ ><-oU�!C JnË���m\p4%('�CB/�'*)¢C.'�G*2!7e�
Ë�g-J!` o45µ<!=^ wË�g��!C J4�!x�m\p4%('�CB/�'*)¢C.'�G*2!7e�
h4<!=�` °!56oU=^ >=��4�!C JnË���m\p4%('�CB/�'*)¢C.'�G*2!7e�
g-��o4` Ë�°�5µ=!=1 x!o4�4C JnË1Ë0m\p4%('�CB/�'*)¢C.'�G*2!7e�

¬�$d34�1)('j<�x1« vc¤ /V'�).$856'*7U%(+!a��1+�%(+1«�?B$d56'�C�+�7V�§C./�'*'��eCk��2!)�G�2!56/1a8'�%('¶)(�17eCk247�·�+!).$82!�VC
$871/1�^%�C.$ ��'�CBik$d%.A©+}² ¤ '��§h!�4�!¾ A1'�+!/

� � � 	 �q	 	�	 � �}�

�N�	� 	�� � c�� ��
���� �
d¢2-i %.Ae+�%µiq'�AV+�·!'lG�2!56/1a8'�%('��Y%.Ae'�/1).'*%r%FpU{ /1).$87U%.'�)µ+�7e�YmV'�ad$8'*·4'l%.Ae+�%µ'�+4G,AY/1AV+!C.'
i�2!)(`\C�$87 a8$871'�+!)�%($d56'�n�+-%:a8'�+4CF%¶�^�1)($8713�)('�+!ad$DCr%.$DG}�VCr'�nO$&%:$DC;%.$856'6%.2§%.'�CF%:2!�e);m�'*a8$8'��F 
?BA1'µ)('�C.�1ad%}2!�B)(�1717e$d713©%.A1'�/1).'*%r%FpU{ /1).$87U%.'�)¶2!7�$871/1�^%�2��k·-+�)($d24�eC¶a8'*7e3�%.AVC¶$DCjC.A12-ik7
$87 ¬�$83!�1)('6<Ug5'OikAe$da8'�%.A1'6)('�C.�1a&%,C0+�)('}·4'*)(p§)('�C./�'�GH%,+�m1a8'}%.A1'�p +�)('}7e2�%0ad$871'�+!)� �±�m1$&%
2��B' ¤ /�'*)($d56'�74%,+-%($d247 C.A12-i¢C�%.Ae+�%:%.A1'�/e).24m1ad'�5 $DC0%.A1'�56'�5�24).pR+�a8ad2^G*+�%.$82!7 �^2!71'�m\p
%.Ae'I)(�17^{|%.$85�'§Crp^Cr%.'�5 UZ$d�¢iq'I��2!)¶%(A1'I)(�17^{|%.$856'�C.p^CF%('*5 %.2R�eCr'§+©h!�4�!¾ > A1'�+!/�$87
+�a8aOG*+4Cr'�C�mUp�+!�1�^$8713>7��4
 " '���������� ' � �������}%(2�%.A1'¶G*2!565�+�7e��ad$871';%.Ae'*7liq'034'�%B%.A1'
%.$856'�C�$d7R¬�$83!�e).'}<!x1 ¢±�a&%(A12!�134Al%.A1'�Cr'�+�/1/�'�+!)¢%(2ICrAe2-i %(A1'j/e).'*%r%FpU{|/e).$87U%.'*)�iq24).`\$8713
$87§m�'�%.%.'�)k%.Ae+!7lad$871'�+!)B%.$856'0%.A1$DCk$DC¢G�a8'�+!).a8p�712�%�+4GH%(�e+�a8adpI/V2UC.C.$dmead' U´%(A1':G*+��VCr'0$DCB%.A1'
G�247eCr%(+�7U%0CF%,+�).%.�1/©2-·4'*)(A1'�+4�~ ¢?BA1'�/1)('�%r%FpU{ /1)($d7U%.'�)�$DC�i�2!)(`\$d7e3µ+-%�5624).'j%.Ae+!7 �? `

>
	 C
2!7 +lg�h!h4¾©_ �}56+4G,A1$871'>n~ikA1$DG,A $DC���+�$8).a8p�562^�^'�Cr%;m\pl%(2\�e+�p , C0CF%,+�7e�e+�),�1C* :?BA1'}²ea8'�C
m�'*$8713©%('�Cr%.'���+�)('I+�a85624Cr%j'*7U%.$8)('*a8p _�+!C.`!'*a8aqG*2^�^' UZ$d7�/e)(+4GH%.$DC.'µiq'Iiq24�1a8��' ¤ /V'�GH%6+
a8$&%('*),+-%.'0C(G�)($d/^%�%.26Ae+�·4'�+}A1$83!A§/1).24/V24)r%($d247µ2����^2^G��156'*7U%,+-%.$82!7�%.' ¤ %�ikA1$DG,A§iq24�1a8�ImV'
�^'�+�ad%�ik$&%(A�5j�eG,Al562!)(' )U�1$DG,`Ua8p>n�Cr2�i�':i�2!�1aD�§' ¤ /V'�GH%�)('�+!a&{ i�2!)(a8���eC(+�3!';%(2µmV'j'*·!'�7
��+!Cr%.'�)� 
?BA1'l/e+!)(C.$d7e3 /1Ae+4Cr'l2!�;_�+4Cr`4'*a8a� "&y�?1v1w C.�eG�G�'�C(Cr���1ada8p�/1�eadaDC�%.243!'�%(A1'*)�+ 7\�15jm�'*)

2��c' ¤ $DCr%.$8713�%.'�G,A17124ad243!$8'�C '1%.Ae'¶).'�Cr�ea&%�$DC�+4G*G*'*/^%,+�m1a8pI��+4CF%�2!7�562^�^'*)(7�5�+!G,A1$871'�C� N=R'
Ae+�·4'q+�aDC.2�5�+!�1'q$d%c/V2UC.C.$dmead'q%.20CF%(2!/�mV'*%Fiq'�'*7}'�+!G,A�CF%,+�34'q+�7V�j24�^%./1�1%­'�$&%(A1'*)�%(A1'k�1+-%,+
Cr%.)(�eGH%(�1).'�C�+4C�C.A12-ik7©m\pl%(A1'��1'*)($d·4'�� � �K\��¿$d7eCr%(+!7eG�'�C�24);+§C.$d56/1a8'j/1)('�%.%FpU{|/1)($874%($d7e3
���17eG�%.$82!7O ��\245�'§C.+!56/1ad'I$d71/e�^%}%(2!34'�%.Ae'*)jik$d%.A´Cr2456'µ2��k%(A1'I24�^%./1�1%(C�/V2UC.C.$8m1ad'�+�)('
C.A12-ik7j$87�¬�$83!�1)('k<�°�'!2!�^%(/1�^%¥$DC�/�24C(C.$dm1a8'k+-%¥+���'*iY+4�1�^$d%.$82!7e+!a\/V24$d7U%(C*n�m1�1%c%.A1'B/1)('�%.%Fp4{
/1)($d7U%('��§·!'�)(C.$d247I$DCB$8�1'*7U%.$DG*+!a�%.2�2!7e';2!��%(A1':2�%(A1'*),C� 
?BA1'¶" y ? v w�2!�^%(/1�^%�/1AV+!C.';$DC¢5624).'0/1)(2�%(2�%Fp\/1$DG*+�a 'e+!a&%(A12!�134A�$d%�/1)(2^�^�eG*'�C¢+4G*G�'�/^%r{

+�mead'02!�1%./1�^%���2!)¢C.$d56/1a8'0���17eG�%.$82!7eC*n1562!)(':G�2!56/1a8' ¤ ���17eG�%.$82!7eC¢G�+�7§ad'�+!��%.26/�2\2!)¢aD+�pU{

<!�



� �!�¦�(-8:(7 �

9 �e�4�1� :(- � �Y�
� - � 7 �* ¼,+ Q�¯=´8²(´LHV¼K¾>´LH@·�±@³

	���� � �!�Y�(-#: 7 �
?���) 9 �1�4�1� 	������ :8-¿� �´�

?)���M)��8-¨�(7 �* Á�+ � Ãu³=¶.¯f´LH@Â�¶�H$³�¸�¼K¯�½$´LH�²

	 � �!�´�(-#: 7 �

9 �e�4�1� 	 : - � �¦�

 � -¨�(7 �

��� * J + � Ã ³�¶.¯B¾%¼	G�°(±�³

	 � �!�!��-�:�7 � 9 �e�4�1��	 :!-\� ��� 
 ��-4�!7	� ���* Â�+ �n¼K¯�µ�¶9¼KÁ�¾8¶D³=°(½(¶�H�µ

SACwC �QI ,RK �
N S�T4�-T ,RI�=�� �

� I �QK»h * ¶ + �j°�Â@¶

¬�$d34�1).'¶<!°1«zª��^%./e�^%k��).245 %.Ae':/1).'*%r%FpU{ /1).$87U%.'�)B+�%¢·-+�)($d24�eCBCF%,+�3!'�C

< Ë



2!�1%� µ¾©+!7Up 2��z%(A1'µ�^$+�µG��1ad%.$8'�C0��+4G�'��R$87 %.A1'624�^%./1�1%j/1Ae+4Cr'�+�)('6�^�1'6%.2la8$d56$d%(+�%.$82!7eC
$87l" y ? v w�+�7e�l? v wj q?BAe'*pIi�'*)(':�^'�C.$83!71'��I%(2�mV'j�eCr'���%.26%Fp\/V'�Cr'*% v 7e3!a8$8C.AI%(' ¤ %�+!7e�
5�+-%(A1'*5�+-%($8G�C�nVikA1$8ad'}iq'¶)('*)U�1$8)('¶+�562!)(':/1).'�G�$DCr'}+�7e�l)('�Cr%.)($8G�%.$8·!':aD+�p!24�^%� B_¢2-i�'*·4'*)wn
%.Ae'*)('l+!).'lCr%.$8ada¢+4G*G�'�/^%(+!m1a8'§aD+�p!24�^%(Cj��2!)�5�+!7Up�2���%(A1'�G�247eCF%().�VGH%(C*nzme�^%�%.2�C.�1/1/�2!).%
562!)('�%(Ae+�7§2!7e';aD+�p!24�^%z��24)¢+j34$d·4'*7§G�2!7VCF%().�eG�%�)('*)U�1$8)('�CB+ja82�%k2!��? v w¿/1)(2!34)(+!565�$8713 '
+}%Fp\/V'�Cr'*%r%.$8713�aD+�7134�e+�34'��^'�Cr$83!7e'���ik$&%(A�%(A1$DC¢Cr24)r%B2��­aD+�p!2!�1%�$87l5�$87e�§i�2!�1aD�I/e).2-·\$D�^'
+�7Y'�+4Cr$8'*)j%(+�)(3!'*%j��24)6+ A1$83!A )U�e+!ad$d%Fp�_�+4Cr`4'*a8aq/1)('�%.%FpU{|/1)($874%('*)� �ª�71'I/1)(2!mead'�5 ik$&%(A
?1v^w %.Ae+�%¶$8C:·4'*)(p©Ae+!)(� %.2�34'�%¶)(2!�17e� $DC0%.AV+-%j+�7\pU%.Ae$d713�C.�1)().24�17e�^'�� m\pR+!�^%.245�+-%r{
$DG*+�a8a8pRC.$ ��'��t/e+!).'�74%(A1'�C.'�C¶2!)jC`)U�e+�)('�m1),+!G,`!'*%(C*n�C.�eG,A�+!C0%(A1'�G�+!C.'µCF%,+-%('*56'*7U%j$87t%.A1'
���17eG�%.$82!7lm�'*a82-i5n^$8Ck7e'*·!'�)¢Cr/ead$d%�+!G*).2UC.Cq5j�1ad%.$8/1a8':ad$871'�Ck71265�+-%r%('*)¢Ae2-i ik$D�^'0$&%¢$DC* 

SACwC �LI
�� �!XeP�T � � �

�>G *rA1'�ada821+
G *.3!2\2^�^m\p!' +

��
KMK *Biq24).aD��+

±¢7e2�%.Ae'*)j$DC(Cr�1'I$8C¶%.Ae+�%�" y ? v w +!7e��? v w +�a8a82-i Ae+!7e� %Fi�'�+�`\$8713�m\p %(A1'I�VCr'�)}+!C
%.Ae'*p�+4G*G�'�/^%6%.Ae+�%6%.A1'�p�ik$da8ak712!%6m�'�+�m1a8'§%.2t/1)(2^�^�eG�'�%.Ae'�2!/^%($d5}�15 )('�C.�1a&%6$87¦+!ada
/�24C(Cr$8m1a8'�G*+4Cr'�C* ­?BA1$DCz$DC�Ae+�),�^'�)¥%.2��^2j$87�+!7I+��1%.2!5�+�%.'��µ/1).'*%r%FpU{ /1).$87U%.'�) '4$&%Biq24�1aD��mV'
/�24C(Cr$8m1a8'k%.2:/e+4C.C¥A1$d7U%,Cz+�7V�6$d7eCr%.)(�eG�%.$82!7eC¥%.20%.Ae'�/1)('�%.%Fp4{ /1)($d7U%('*)cm\p}56'�+�7eCc2!�O_�+!C.`!'�ada
G�24565�'�7U%(C*n1+�ad%.A124�13!A�%.A1$DCki�2!�1aD��).'��^�eG�';%(A1':ad'�3!$8m1$8ad$d%FpI2!��%.Ae':/1a8+!$d7�C.2!�1),G�'0G�2^�^'4 

�N��� � 
�� ��� �C��� c	��	.��
����9� �
?BA1'6_�+4Cr`4'*a8a�/e+!)(C.'*)�iq'}Ae+�·!'}�^'*·4'*a82!/�'���$DC;712�%0ad$856$&%('��©%.2§�eCr'}$d7 +I" y ? v w�/1)('�%.%Fp4{
/1)($d7U%('*)� }¾©+!7Up�2!%.A1'�)¶+�/1/ead$DG*+�%.$82!7eC;+�)('�G*2!7eG*'*$8·-+�m1a8'>n~��)(2!5¹56'�).'�adp�/1)('�%.%FpU{|/1)($874%($d7e3
$874%(2©�^$BA�'�).'�74%}a8+!713!�e+!3!'�C�n�'! 3e Mn�_�?k¾ "TnO%(2©/1)(2!34)(+!5¹%.),+�7eCr��2!)(5�+-%($d247 C.p^CF%('*5�C:a8$d`4'
¾©± � ! Ë��)#mn^2!)B'*·4'*7�+}���1a8a�_�+4Cr`4'*a8a~$d7U%.'�)./e).'*%.'*)B24)¢G�2!56/1$8a8'*)� 
?BA1'¥/V+�),Cr'�)�G�245jm1$87e+-%(2!)Oa8$8m1)(+!).p�$8C�+�aDCr2k)('*�VC.+!m1ad'4 �=Z$d%.Aj+5Z�\>]"^ _`^ \�az562^�^�1a8'¥ikA1$DG,A

�^2\'�C¶712�%¶/�'*).��2!)(5 %(A1'��171a8$&%.%.$8713�n­/e+!)(C.'*),C���2!)¶2!%.A1'�):a8+!713!�V+�3!'�C:�^'�²V71'�� m\pRC.p\74%,+ ¤
ik$d%.A¦Cr$856$daD+�)�C.'*5�+�7U%.$DG*C�G*+!7�m�'lik).$d%r%('*7O Y¼½7e�^'*'��onq+4C¶%,+�a8`!'���+�m�2!�1%6'�a8C.'*ikAe'*)('I$87
%.Ae$8C�).'�/V24)r%wne%(A1$DC�+!�^%.A124)�Ae+4C�+!ad)('�+4�^pIik)($&%.%.'�7�%Fiq2I2�%.Ae'*)�/V+�),Cr'�)(Ck�VCr$8713µ%(A1'j/V+�),Cr'�)
G�245jm1$87e+�%.2!)Ba8$dme)(+!).p6%(2µ+�$D�I$87§%.A1':ik)($&%($d7e3�2!��%(A1':/e+!)(C.'*)k+�7V�I2!��%(A1$8C¢).'�/V24)r%� 

�N�
	 �%� � 
 c	� � � � � 
��*a � ��b�� c c � ��� ����
 ����� �	� � c	� � � �9
5��
����9� �
±�Cjiq'�adaq+!C0%(A1'I�^$8).'�GH%jG*2!7U%.)($dme�^%.$82!7 %.2©%.A1'µ_�+!C.`!'*a8azG*2!565j�17e$&%FpR$d7t%(A1'���2!)(5 2!�¢+
/e+!)(C.'*)O+!7e�0/1)('�%r%FpU{ /1)($d7U%.'�)���2!)�_�+!C.`!'�adaBn�C.'*·4'*),+�a-2!%.A1'�)�G�2474%().$8m1�^%($d247eC~Ae+�·4'­mV'�'*7¶5�+!�1'
+�a82!7e3µ%.Ae'�iB+�p! }?BA1$8C0/e).2!EF'�GH%0iB+!C�ik).$d%r%('*7t�^�1)($d713l+�/V'�).$82^� ikA1'�7 %(A1'�_�+4Cr`4'*a8a�°4x
)('*/�2!).%;iB+!C;m�'*$8713�).'�·\$8C.'��R+�7e�R5�+�7\pl%Fp\/V2UC�nO'�).)(2!),C;+�7e�R$d7VG�2!7VCr$DCF%('*7eG*$d'�C;iq'�).'��17^{
G�2-·4'*)('��ImUpµ%.A1$DC¢+��1%.A124)� 
���1).$8713I%.A1'6$85�/ead'�5�'�7U%(+-%($d247 2!�¥%.A1'�/e+!)(C.'*);5�+�7\plm1�134C;i�'*)('¶��24�17e�©$87 '�+!G,A©2!�

%.Ae'k%.A1)('*'k5�+�EF2!)¥$856/1ad'�56'*7U%(+�%.$82!7eC� ­�^2!56'¢2���%.Ae'*5�iq'�).'B��24�17e�6ikA1'�76%.A1'�pj��+!$da8'��}%.2
G�2456/1$da8'¶24)¢$d7U%('*)(/1).'*%¢%.Ae'}G�2^�^'¶��2!)¢%(A1'¶/e+!)(C.'*)�G�2!)()('�GH%(adp�neC.2!56'¶i�'*)(':712�%($8G*'��likA1'�7
%.Ae'*p��^$D��712!%�+4G*G�'�/^%j%(A1'�%.'�Cr%r{½C.�1$&%('�ik)($d%r%.'�7�%.2R%.'�CF%�%.Ae'I/e+!)(C.'*)�+�7e��2�%.Ae'*),C¶i�'*)('
��2!�e7e� ikAe'*7t+-%r%('*56/^%($d713§%(2§G*2!7^²e)(5¹%(A1'65�'�+�71$8713§2��¥%(A1'�)('*/�2!).%�m\p©$87U·4'�Cr%.$834+�%.$8713
ikAe+�%q%(A1'0$d56/1a8'*56'*7U%,+-%.$82!7VC��1$8�§+�7e�IA12-iZ%(A1'*pµ�^$BA�'*)('��I��).245 '�+!G,AI2�%.Ae'*)k+�7e�IikAe+-%
Ae+4�Im�'*'�7§�e7e�^'*),Cr%.2\2^�I��)(2!5 %.A1':)('*/�2!).%� 

<4=



� ��� _ � � ��� ] � [ \

!uË #��qCwC(F>�O#* c�^�U��� ����� 9!9!9 �,���!�4�e�!� � ��� ���e 
! =&#�N
�K9(l>#����Á c�^�\��� ����� 9!9!9 � �6$e���\�^�\� �����!�	�1 
! h)# � JV#k: � ��

���r%'&(C ��#`!��| c�^�U��� ����� 9!9!9 �.�4$4�1�4��'	���!���U�6��� ���
�!�	�e 
! o$#¶±j 
j U±¢A12�n4�: \�\'�%(A1$BnU+!7e���e U�j U ¢a8ad5�+�7� �TC.-2�+���M#A&"9�� %'&=���+!�� �+�M#=9�� ��#"!"J4��� E ��#A9��

���+$ ��CwC.� 9H z±��1�^$DCr247^{ = '�C.a8'*p>n1�¢'�+!�1$d713�n1¾©+!C(C� On
Ë�°!x!Je 
! <&#¶�: > $d),�~ ��A���B&(Cw$.��!��@� C��s�?Cu�o��� !A�B� C.� �.� %'&(C`F�&(��-
- ���HFG�49=���4FuN��K9(l�#A���& �b¥)('*7U%($8G*'
_�+�a8aOb¥)('�C(C�n1=-7V��'��^$d%.$82!7 nBË�°!°4x1 

! J)#¶¾� �¡qAV+�`\)(+�·-+!)r%Fp4 N��.9(l>#����E ��B,.�O#6SAC.&
: � � 
 � � �� �±¢·-+!$daD+�m1a8'���).245  ���"¥«~�^�\���1�
��� 9!9�9 � �\�!� � �!��� 9 �F����� ��$������4����$��	�-�6$1���\�^�\������$e���^�^�4�!'����!:1�U� �|�^���~�1 

!>g #¶¾� c¾� c?0 z¡qAe+!`U),+�·-+�).%Fp! "�+ ��ptad' ¤ $8713 $8C}��+4CF%� :�#"!��@��&(#��
C.�?#=9���� �TC�-q� ���m#�&
 o!A� #��+!"#�n)Ë�g!=!=1« J4x��\x!o�n�Ë�°4°!°1 6±¢·-+!$daD+�m1a8'6��)(2!5  ��¢"¥«��\�\��� ����� 9!9!9 � �\�!� � �!��� 9 �
�������%$����������6$�������$��e�4�e���U�4�4�^�4� � ��� �,� �� 

! x)#¶±j ¥¡q2\24`!'! DJV�.9il�#����! O9=�@,- �±�·�+!$daD+�mead'���).245  ��¢"z«��^�\��� ����� 9!9!9 ��$������^� 9 �M�!���^� �� �1�\�!'����V�����e� � �
� � ���	���!$4�!$
����$
�����������-�6$1���\�^�\� �,���!:V 
! °)# � � � �: ��^�\���1����� 9!9�9 � �-��$
�����������1 
!uË��)#}ª} B�^'t¾�2\2!)�+!7e� �� ¢�\$d%r%,+�56/e+�aD+�5l P �"�� ±�·�+!$daD+�mead' ��).245³ ��¢"¥«��^�\���1�

��� 9 � � � ��������$ � ���!� ��$6� � ���	�����������
�^�e���!$
� ���	��$��1��$1���������4�U���!�U�1��� � $�� ���^���� 
!uË1Ë #��V   -'�%¥+�a| �:�C����� 1±�·-+�$8a8+!m1ad'���)(2!5� ��¢"¥«-�^�\��� �����1� �6$���� � �^�6� �,� � � ���;�����
��� 9 ���

�����^�	�e 
!uË�=&#¶¾� �;2\24C.'*7VC�n�¬� ¶¾�$d%r%.'�admV+!G,A n�+�7V� ±j j�^+�5�+�)($87O � JV#�: � ��

� !"C.-2�V����� C��e 

±��1�^$DCr247^{ = '�C.a8'*p>n
Ë�°!°4h1 
!uË�h)#�N
�K9(l>#���� �$#� &%2#?�VC.9=���mC�&=,- �^�U��� ������� � � � ��$e���1�U�\�<���������!�M���
' � ������� � � 9 � � �
�M���'�1 

!uË*o$#¶�: �_¢$87 �*'4 � J49 � � 
 �¶ �±¢·-+�$8a8+!m1a8'Z��).245  ��¢"¥«}�^�\��� ����� 9�9!9 � ��� � �4����$4����� ��!� ��' � ���!� �%�^�
������$^� � �^��� � � 9 $��^� � �U������
1�-���-��
1���� 
!uË�<&# �� �_¢�^%.%.2!7R+�7e� v  �¾�'*$ EF'*)� k¾�2!7V+!�^$DG0/e+�),C.'*)�G*2!5jme$d7e+�%.24)(C� q?�'�G,A17e$8G�+�a��¢'*/�2!).%

d0ª;?k?�¡B�U{ ?k�k{ °4J-{ o�nO��'*/e+!)r%(5�'�7U%¶2���¡q2!56/1�^%('*)j�^G*$d'�7eG�'�n� �71$d·4'*),Cr$d%Fp©2!� d�2�%r{
%($d7134Ae+�5�nDË�°4°!Je ;±�·�+!$daD+�mead'j��).245  ��¢"z«V�^�\��� ����� 9!9!9 � �\� �;���4�\� ��$�� � �����
� ���1�����������$4�������!� � ���^ 

!uË�J)# � C.�)(
������J � 9 N
C.-u# % �*F�#* c�^�\���1�����1����� � ����� �,�-��$
� � �4��� �F�4������� �����\�U���e 
!uË�g #¶�} v   7\�^%.AO � �>��#��+$.� � �mC �UJV# 
 &=&`C.&"9jCiS ��#*� ���`��#�&,+m�w��$>�.�?#"$�-- �H
���. �

�1�M:����1�������������^�U���4�4�!�!$4��$��U���!�!�4�1�4�4� �½�\�4��! °)#  
!uË�x)#¶�} v   7\�^%(AO ��

�0/ �! �H
���.1���1�M:��-�^���������4���\�U�	�!�1�������1�!� � 9 � � ! °)#  
!uË�°)#¶�} v   7U�1%.AO -�/70~ O±¢·-+�$8aD+�m1a8'¢��)(2!5  ���"¥«��H
 ��.1���1� :��-�1���O���������^�4��� 9 � � �½��$�� �
��� ! °)#  

<!h



! =��)#¶�} v   7\�^%(AO �"O$d%.'�)(+�%.'6/1)(2!3!),+�5656$8713e �+J�# �TC�-q� ���m#�&��4C���&=�+����n�=Ug^s��U=!u�« °\g��
Ë>Ë1Ë>n�¾ +�p�Ë�°4x�oe ^±�·�+!$daD+�mead'B��)(2!5� ��¢"¥«��\�\��� ����� 9!9!9 �r�6���1�4�!$4�1�������4����$����
���!� �
�������������^�U� 9 � � � ��� �  

! =4Ë #¶�} v   7\�^%(AO � JV# ��

�
R`CwC*l� ¥±��e�^$8C.2!71{ = '�C.ad'�p>n
Ë�°!x!Je 
! =!=&#¶�} v   7\�^%(AO :;���?#�&(�.�?# %'&(C`F�&`�.- -
���4F� :¡q'*7U%.'�)�¬124)�?BA1'��U%.�e�1pRª��c"�+�7134�e+�34'

±�7e�§¼½7^��2!)(5�+-%.$82!7ts|¡B�1"O¼ru=n�Ë�°!°U=^ 
! =�h)#¶"z �"�+�56/V24)r%� D: � � 
 �"� � 9�#A&�� 9uF���� $�#�� &(#@SA#A&(#��+!"#�-u�.�����.�Á �±��1�^$DCr247^{ = '�C.a8'*p>n

Ë�°!x4<1 
! =-o$#¶�} ~"O'*$ EF'*7� % �.&"9�#"!* }±¢·-+!$daD+�m1a8'}��).245  ��¢"z«V�^�\��� ����� 9!9!9 � �\� �,����� �;�e��������$!$
����6$4�����6� � �^���~�e 
! =!<&#
:E���m#�&(�.�?#k%'&(C`F�&(��-
- ���HF! ­�^�\��� ����� 9�9!9 �.�6���1�4��$��1���������!�!$���� � �!� � ����� �1 
! =�J)#¶?0 ¢ª�'�%($d`4'*)� � JV# �
C.�  C� VJVC.&=���A���B&(C*$���!A�B� C.� �?Cj: � ��

� � �  �H
���.1���6��� � �
�

�1���6���\��� ! °$#| 
! =4g #j�� ~"z Ob­'*pU%.247 �!2471'�C0+!7e� �V ~_¢�134A1'�C*nO'��1$&%(2!),C* � JV#
N��.9il�#������'/ %6#m��C.&=�Bn2Ë�°4°!°e 

±�·�+!$daD+�mead';��)(2!5  ��¢"¥«^�^�\��� ����� 9!9!9 � �6$e���^�^�U� �,�4�!�
�4�\� � � � �����M�����1 
! =�x)# dj 1b­2!).%.'*)wn\'��^$d%.24)� ��[#*RA9=�m#�&�� 9 %2# 
*�<9�#"$ � �+�>R�&=� $�FH#"$ ��� !A�B� C.� �.&=,- � p�¡� 1¾�'�)r{

)($8+!5 ¡q2e Mn
Ë�°nË�he �±�·�+!$daD+�mead';��)(2!5  ��¢"¥«^�^�\��� ����� 9!9!9 �%� ���-� �
�
�6$���: � ����� �1 
! =�°)#j�� -�} !�\ik$8'*),CF%()(+e �� �K9=� � 
 &=&(C.& %6#m���.��&=���4F % ��&"9=���HF !`C�-rR����+���mC�&"9H 1±¢·-+�$8a8+!m1a8'z��)(2!5

 ��¢"¥«^�^�\��� ����� 9!9!9 � �\� � �����;�1���
�!�������V��� " 
	� " � � � 9 $��^�
�	�
� 5 
�$������ ���	�1 
! h!�)#j�� �?BA12!56/eC.2!7O vN
�K9(l>#����!� � JV# �;&(�bS"� CiS��o��� !A�B� C.� �.� %'&(C`F>&(�.- -
���4F� §±��1�1$8C.2!7^{

= '�C.ad'�p>n
Ë�°!°!°e 
! h Ë #¶b­ ���+!�e+�)(712-i¢Cr`\$| � � 
 �: �±¢·-+�$8aD+�m1a8'I��)(2!5  ��¢"¥«��^�\��� ����� 9�9!9 ���!$
�^��$4� ���4���	�

��$�� � ��$�
1���	�e 

<�o



� � 	 ����� ] ����� ���¢	 � �T� � � � �}�

?BA1'�Cr'0�^$D+�3!),+�5�C�CrAe2-i¦%.A1'0)('*aD+-%.$82!7VCrA1$8/µm�'�%Fi�'*'�7I%(A1'�a82\2!`\�1/I%(+�mead';2���%.A1'0+��^%(2!5�+-{
%.247©+�7e�§%(A1'}_�+!C.`!'�ada�G*2!7U%.' ¤ %¢��).'�'¶3!),+�565�+�)� q?BAe'}C(+�56':/1)(2!3!),+�5�n1ikAe$8G,A�$DC¢me+4Cr'��
2!7¶%.A1'Bb�¡Ra8$dme)(+!).p0i�'zAe+�·4'z�^'*·4'*a82!/�'��on-$DC��eC.'��0%(2�34'*71'�)(+�%.'¥m�2�%(A}"O24�^%P!uË1Ë #U5�+!).`U{ �1/
²ea8'�C*n\ikA1$8G,A�"O2!�1%z%.Ae'*7µ%()(+!7eCr��2!)(56Cz$d7U%(2¶%.Ae'�C.'��^$D+�34)(+!56C*n4+!7e�6%(A1'�' ¤ '�G��1%(+�mead'�G*2^�^'! 
±¢7e2�%.Ae'*)�/1).243!),+�5�n!+!a8C.2¶me+4Cr'���2!7�24�1)�bB¡�ad$8m1),+�)(p>n!/V+�),Cr'�Cc%.Ae' v b���²ea8'�CqG�)('�+-%('���m\p
"O24�^%�+�7V��)('*562-·4'�CB�17\�eC.'������17eG�%.$82!7eC*nVG*2!5656'*7U%(C�+�7e�§m1aD+�71`�ad$871'�C 'e%.A1$DC¢)('*/1)('�C.'*7U%,C
+µC./e+!G*'¶C.+�·\$871362��z<�����ne2!)�+�/1/1)(2 ¤ $d5�+�%.'*a8p�<1 <!¾ 247§%.A1'}�17eG�2456/1).'�C.C.'��§/�24Cr%(C(G�)($d/1%
�^2^G��e5�'�7U%�+�7e�§x!�4��`�2!7§%(A1':3 ��$d/1/�'��§G�24/\p! 

m
od

ul
e

≡
 0

 

 1
 

m
o
d
u
l
e

 2
 

m
o
d
i
d

 3
 

 4
 

ex
po

rt
s

 5
 

w
h
e
r
e

 6
 

bo
dy

7

bo
dy

≡
 0

 
 1

 
{

 2
 

im
pd

ec
ls

 3
 

;
 4

 
to

pd
ec

ls
 5

 
}

 6
 

{
 7

 
im

pd
ec

ls
 8

 
}

 9
 

{
10

to
pd

ec
ls

11
}

12

im
pd

ec
ls

≡
 0

 
im

pd
ec

l
 1

 

;
 2

 

3

ex
po

rt
s

≡
 0

 
(

 1
 

 2
 

ex
po

rt
 3

 

,
 4

 

 5
 

 6
 

,

 7
 

)
8

<4<



export ≡  0  1 qvar

 2 qtycon  3 

 4 (  5  6 ..

 7 

 8  9 cname

10 qvar

11

, 12

13 )

14 module 15 modid

16

impdecl ≡  0  1 import  2 

 3 qualified

 4 modid  5 

 6 as  7 modid

 8 

 9 impspec

10

11

impspec ≡  0 

 1 hiding

 2 (  3 

 4 import  5 

,  6 

 7 

 8 ,

 9 ) 10
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import ≡  0  1 var

 2 tycon  3 

 4  5 (  6 ..  7 )

 8 (  9 cname 10

, 11

12 )

13

cname ≡  0  1 var

 2 con

3

topdecls ≡  0 

 1 topdecl  2 

;  3 

4
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topdecl ≡  0  1 type  2 simpletype  3 =  4 type

 5 data  6 

 7 context  8 =>

 9 simpletype 10 = 11 constrs 12

13 deriving

14 newtype 15

16 context 17 =>

18 simpletype 19 = 20 newconstr 21

22 deriving

23 class 24

25 scontext 26 =>

27 tycls 28 tyvar 29

30 where 31 cdecls

32 instance 33

34 scontext 35 =>

36 qtycls 37 inst 38

39 where 40 idecls

41 default 42 ( 43

44 type 45

, 46

47 )

48 decl

49

decls ≡  0 {  1 

 2 decl  3 

;  4 

 5 } 6
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decl ≡  0  1 gendecl

 2  3 funlhs

 4 ipat

 5 rhs

6

cdecls ≡  0 {  1 

 2 cdecl  3 

;  4 

 5 } 6

cdecl ≡  0  1 gendecl

 2  3 funlhs

 4 var

 5 rhs

6

idecls ≡  0 {  1 

 2 idecl  3 

;  4 

 5 } 6
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idecl ≡  0  1  2 funlhs

 3 var

 4 rhs

 5 

6

gendecl ≡  0  1 vars  2 ::  3 

 4 context  5 =>

 6 type

 7 fixity  8 

 9 integer

10 ops

11

12

ops ≡  0 op  1 

,  2 

3

vars ≡  0 var  1 

,  2 

3

fixity ≡  0  1 infixl

 2 infixr

 3 infix

4
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type ≡  0 btype  1 

 2 ->  3 type

4

btype ≡  0 atype  1 2

atype ≡  0  1 gtycon

 2 tyvar

 3 (  4 type  5 

,  6 

 7 )

 8 [  9 type 10 ]

11

gtycon ≡  0  1 qtycon

 2 (  3  4 

 5 ,  6 

 7 ->

 8 )

 9 [ 10 ]

11

JnË



context ≡  0  1 class

 2 (  3 

 4 class  5 

,  6 

 7 )

8

class ≡  0 qtycls  1  2 tyvar

 3 (  4 tyvar  5 atype  6  7 )

8

scontext ≡  0  1 simpleclass

 2 (  3 

 4 simpleclass  5 

,  6 

 7 )

8

simpleclass ≡  0 qtycls  1 tyvar 2

simpletype ≡  0 tycon  1 

 2 tyvar  3 

4
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constrs ≡  0 constr  1 

|  2 

3

constr ≡  0  1 con  2  3 

 4 

 5 !

 6 atype  7 

 8 {  9 

10 fielddecl 11

, 12

13 }

14 15 btype

16 ! 17 atype

18 conop 19 20 btype

21 ! 22 atype

23

newconstr ≡  0 con  1  2 atype

 3 {  4 var  5 ::  6 type  7 }

8

fielddecl ≡  0 vars  1 ::  2  3 type

 4 !  5 atype

6
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deriving ≡  0 deriving  1  2 dclass

 3 (  4 

 5 dclass  6 

,  7 

 8 )

9

dclass ≡  0 qtycls 1

inst ≡  0  1 gtycon

 2 (  3  4 gtycon  5 

 6 tyvar  7 

 8 tyvar  9 10 , 11

tyvar 12

13 -> 14 tyvar

15 )

16 [ 17 tyvar 18 ]

19
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funlhs ≡  0  1 var  2 apat  3 

 4 ipat  5 varop  6 ipat

 7 (  8 funlhs  9 ) 10 apat 11

12

rhs ≡  0  1 =  2 exp

 3 gdrhs

 4 

 5 where  6 decls

7

gdrhs ≡  0 gd  1 =  2 exp  3 

 4 gdrhs

5

gd ≡  0 |  1 iexp 2

exp ≡  0 iexp  1 

 2 ::  3 

 4 context  5 =>

 6 type

7

iexp ≡  0 

 1 -

 2 10exp  3 

qop  4 

5
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10exp ≡  0  1 \  2 apat  3  4 ->  5 exp

 6 let  7 decls  8 in  9 exp

10 if 11 exp 12 then 13 exp 14 else 15 exp

16 case 17 exp 18 of 19 { 20 alts 21 }

22 do 23 { 24 stmts 25 }

26 fexp

27

fexp ≡  0 aexp  1 2J4J



aexp ≡  0  1 qvar  2 

 3 {  4 fbind  5 

,  6 

 7 }

 8 gcon

 9 literal

10 ( 11 exp 12 )

13 ( 14 exp 15

, 16

17 )

18 [ 19

20 exp 21

, 22

23 ]

24 [ 25 exp 26

27 , 28 exp

29 .. 30

31 exp

32 ]

33 [ 34 exp 35 | 36 qual 37

, 38

39 ]

40 ( 41 iexp 42 qop 43 )

44 ( 45 qop 46 iexp 47 )

48 qcon 49

50 { 51

52 fbind 53

, 54

55 } 56 { 57 fbind 58

, 59

60 }

61
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qual ≡  0  1 

 2 pat  3 <-

 4 exp

 5 let  6 decls

 7 

8

alts ≡  0 

 1 alt  2 

;  3 

4

alt ≡  0  1 pat  2  3 ->  4 exp

 5 gdpat

 6 

 7 where  8 decls

 9 

10

gdpat ≡  0 gd  1 ->  2 exp  3 4

stmts ≡  0 

 1 stmt  2 

 3 exp  4 

 5 ;

6
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stmt ≡  0  1 

 2 pat  3 <-

 4 exp  5 ;

 6 let  7 decls  8 ;

 9 ;

10

fbind ≡  0 qvar  1 =  2 exp 3

pat ≡  0  1 var  2 +  3 integer

 4 ipat

5

ipat ≡  0  1 -  2  3 integer

 4 float

 5 10pat

 6 

qconop  7 

8

10pat ≡  0  1 apat

 2 gcon  3 apat  4 

5
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apat ≡  0  1 var  2 

 3 @  4 apat

 5 gcon

 6 qcon  7 {  8 

 9 fpat 10

, 11

12 }

13 literal

14 _

15 ( 16 pat 17

, 18

19 )

20 [ 21 pat 22

, 23

24 ]

25 ~ 26 apat

27

fpat ≡  0 qvar  1 =  2 pat 3
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gcon ≡  0  1 (  2 

 3 ,  4 

 5 )

 6 [  7 ]

 8 qcon

9

var ≡  0  1 varid

 2 (  3 varsym  4 )

5

qvar ≡  0  1 qvarid

 2 (  3 qvarsym  4 )

5

con ≡  0  1 conid

 2 (  3 consym  4 )

5

qcon ≡  0  1 qconid

 2 (  3 gconsym  4 )

5
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varop ≡  0  1 varsym

 2 ‘  3 varid  4 ‘

5

qvarop ≡  0  1 qvarsym

 2 ‘  3 qvarid  4 ‘

5

conop ≡  0  1 consym

 2 ‘  3 conid  4 ‘

5

qconop ≡  0  1 gconsym

 2 ‘  3 qconid  4 ‘

5

op ≡  0  1 varop

 2 conop

3

qop ≡  0  1 qvarop

 2 qconop

3
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gconsym ≡  0  1 :

 2 qconsym

3
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