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�qjDd3r�r0d3j��,\;£�a?bcnmbc|JaYk�^!d3aBsM\�\�rts�\��Y�,\��B�Vjl\�\;fco#bcaWnl|�[q�»kl|JuYjl^_\�^�|W�Y\Êd3a,�Bnl`Y\�jl\D�V|�jl\
`Md�iJ\�nl|�sM\�\�a,^;fc|�kl\_��bca#d 8 �!�Y�A�#�Y�j ")�*Bs?fc|W^D�M�]Ü�a�nl`Y\�\_¤,d3r��Wfc\�d3sM|!i�\J��nl`,\tkloWaWnDd!¤�V|�j�[y� 9':�;�<
= k�bck�\�¤Wnl\_aY�,\��ÀÁ8bcaY�Wbc^!d!nl\��ÀsWo�nl`,\'|J�M\�jDd!nl|�j A JcJyÇqsWoBd'a,\�¢¿�,jl|W�Yu,^�nmbc|Janl`Md!n�^�|JaYkmbcklnlk�|3��d¦kloWaWnDd!¤��Y\;£�aWbcnmbc|�a��,jl\�^�\��WbcaYv�nl`,\{d!jljl|3¢�J ` d3a,�'d{��d3nlnl\�jla�\�aY^Dfc|�kl\��bca bcbOA�An`c` nl`Md!n��Y\D£Ma,\�kyd 9':P;�<Q= ¢�`Wbc^;`�bck�nl|ts�\qv�\_aY\�jDd!nl\��'¢�`,\�a,\�i�\�j�nl`,\qa,\�¢»kloWaWnDd!¤d3�,�M\!d!jlk½bca�nl`,\hbca,�Yu,n��Yjl|Jv�jDd!r'�,[h`,\q��d3nlnl\_jla�u,nmb�f�bcØ�\�ky�Md!nlnl\�jla'iJd!jmb�d3sWfc\�ktÁ%HVp ; p�S[p�WQp0S 9 Ç¢�`?bc^D`�d3jl\�bcaYklnDd!aWnmb�d3nl\���|�a�\�¤W��d3a,kmbc|�a�|3�êdq�Md!nlnl\�jla�¢�bcnl`�^�|�a,^�jl\�nl\�bc�Y\_aWnmb�£M\�jlk{Á%HVp0S 9 Ç]|�j¢�bcnl`�^�|�r��Wfc\�nl\�klu,sM\�¤W�,jl\�klkmbc|JaYk'Á ; p@S[p�WJÇqd!kq�,\;£�aY\���sWo'nl`,\��Md!nlnl\�jla�iJd!jmb�d3sWfc\�sWbca,�?bca,v�knl|�nl`,\qfc\;�Vn�|3��nl`,\�d3jljl|!¢aJ ` �MÙ,|�j�\�¤,d3r��?fc\��Gnl`,\qfc|W|��
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[y�»v�jDd3r�r�d3j��Y\D£MaWbcnmbc|�a,k�d3jl\�klnDd3nmbc^edef�fco»kl|Jjlnmw�^;`,\�^D��\��G�
ÙY|�j�\�¤,d3r��?fc\��
nl`Y\��,jl|W�Yu,^�nmbc|Ja
9':�;�<
= bck{^;`,\�^D��\��Anl|�vJ\�a,\�jDd3nl\�\_¤W�Yjl\�klkmbc|JaYk�|3�
kl|�jln ?@:�;�<
= |�aWfco��êz§bcrtb�f�d!jmfco���nl`Y\��,jl|W�Yu,^;wnmbc|�a,k�KNM = d3a,�2W�KZY�MQKZY"]"^{d!jl\qvJuMd!jDd3aWnl\�\���nl|{jl\�nlu,jla�bcaY�Wbci�bc�,uMd�f]bc�Y\�aWnmb�£�\�jlkyd3a,��kl\��Wu,\�aY^_\�k|3�ês?bca,�?bca,v�k��êjl\�kl�M\�^�nmbciJ\;fco��

�èkloWaWnDd3¤B\�¤Wnl\_aYkmbc|JaÀv3bci�\_k'd�fckl|Bd��Yjl\�^Dbckl\��Y\;£�aWbcnmbc|�aÀ|3�¨nl`Y\�kl^�|��Wbca,vY��n�oW�?bca,v d3a,�
\�iJdefcu�d3nmbc|Ja�jluWfc\�k��V|�j
\!d3^D`'a,\�¢�fco��Y\;£�a,\��'f�d3a,v�u�d3vJ\t^�|JaYklnljlu,^�n�bca'nl\�jlr�k
|3�]nl`,\{kl^�|J�?bca,vY�
nmoW�WbcaYv0d3a,��\_i�d�fcuMd!nmbc|�a�jluWfc\�k�|3�Xnl`,\qu,aY�,\�jmfco�bca,v�s�d3kl\�f�d3a,v�u�d3vJ\��GÜma�nl`,\q\_¤,d3r��Wfc\�d3sM|!iJ\��
nl`Y\q�=|3f�fc|!¢�bcaYv�jlu?fc\�k¨d3�,�?fcoMé |
} [�`,\'kl^�|J�M\'|!�ynl`Y\�fc|W|��»iJd!jmb�d3sWfc\4H�bck��,\;f�bcrtbcnl\��ZsWo#nl`,\0fc|W|J�»sM|W�,o	W?�êÜma,kmbc�Y\~WW��dfc|W|J�Bi�d!jmb�d3sWfc\2H�`?bc�,\�k�d'iJd!jmb�d3sWfc\sH�bcaBd3a#|JuYnl\_jtkl^�|J�M\�����f�f�|�nl`,\�j�v3fc|JsMd�f�iJd3jmb�d3sWfc\�k
d!jl\'i�bckmbcsWfc\�bca»nl`,\'klu,sM\�¤W�,jl\�klkmbc|JaYk ; pLS d3a,�	W?��[�`Y\�s?bca,�WbcaYvhS 9 J���)�#�_G�� �\�a,klu,jl\�knl`�d3n�|Ja'\�¤W��d3a,kmbc|�aG�Gnl`Y\qbc�,\�aWnmb�£�\�jcS 9 uYkl\_��d3kyd!a�d3u,¤�b�f�b�d3jlo�iJd!jmb�d3sWfc\tbck�^;`,|�kl\�a�nl|�sM\�Wb��G\�jl\_aWnq�Vjl|�rSd�f�f�|�nl`,\�jqiJd3jmb�d!s?fc\_kqbca�nl`,\{�Yjl|Jv�jDd!rÈd!aY��nl`,\�jl\;�V|Jjl\tjl\_r�debca,kqbcaWi�bckmbcs?fc\
bca�d�f�f]klu,sM\�¤W�,jl\�klkmbc|�a,k!�

} [�`,\qfc|W|���iJd3jmb�d!s?fc\OH�`Md!k�nl|�sM\q|!��nmoW�M\c��Y�R�kmbca,^�\¦bcnyd!�Y�M\ed3jlk{d!k�d3aÊd3jlvJuYr�\_aWnqnl|�nl`Y\bcaWnl\_v�\�j�bcaW£M¤t�=uYa,^�nmbc|�a�D ` D!�W[�`?bck6bcr��?f�bc\�kynl`Md!n6nl`,\�klnDd3jln�d!aY��\�a,��\�¤W�,jl\�klkmbc|�a,k{Á ; d3a,�S�Ç�d�fckl|�`Md�iJ\{nl|{sM\{|3�XnmoW��\c��Y�Rm�"�yklkmbcv�a,r�\�aWnlk�nl|tnl`,\hfc|W|J�'iJd3jmb�d!s?fc\{bca�W�d!jl\{def�fc|!¢�\_�L�
} [�`,\�klnDd3jln�d3a,�#\�a,�¥\_¤W�Yjl\�klkmbc|JaYk ; d3a,�~SBd3jl\�\�iJdefcu�d3nl\_�¥|Ja?fcoA|�a,^�\���S�bck�\�iJdefcu�d3nl\��s�\;�V|�jl\ ; �
�qjDd3r�r0d3j�\�¤Wnl\�a,kmbc|�a,kh^ed3a�sM\�f�d�o�\�jl\���¢�bcnl`Y|JuYn�jl\_klnljmbc^�nmbc|�a,k��W�V|�j�\�¤,d3r��?fc\��´dqi�\�^_nl|�j�kluYr
^�|�uWfc��sM\{�,\;£�aY\���sWo�dtr�d!�Y�WbcaYv�|�aWnl|�dc1��M�{fc|W|��G�
Üma d3�,�?bcnmbc|Ja¾nl|#nl`,\��,jl|W�,uY^�nmbc|JaÅ\_¤Wnl\�aYkmbc|Ja¾|���\�jDd3nl|Jj A BsB u,kl\��»bcaÀnl`,\�\�¤,d!r��Wfc\

d3sM|!iJ\��][y�¥�,jl|!i�bc�Y\�k�nm¢�|�|�nl`,\�j{|��M\_jDd3nl|�jlk�nl|'�,\�klnljluY^_nmbci�\;fcoB|!i�\�jljmbc�,\'�,jl|W�,uY^�nmbc|Ja»�,\;�8w
bca?bcnmbc|JaYkæd3a,�Ånl|#bcaWnljl|W�,uY^�\Ba,\�¢È�,jl|W�Yu,^�nmbc|JaYkBd�iJ|3bc�WbcaYvZaMd!r�\#^;f�d!kl`Y\_k�¢½bcnl`Z\�¤�bcklnmbca,v
�Yjl|W�,u,^�nmbc|�a,k��

�qk��,\�kl^�jmbcsM\_��bca#Â å?�X�!�eÄ��M[y��� k�\�¤Wnl\�a,kmbcsWfc\�v�jDd!r�r�d3jlk¨d3jl\�kluY��\�jmbc|�j{nl|�|Jnl`Y\_jhkloWaWnDd!¤
�Y\D£MaWbcnmbc|�a��=|�jlr�d�f�bcklr�k{kmbcaY^_\tnl`,\�o'jl\_kl�M\�^�nyklnDd3nmbc^���s?fc|W^D��w�klnljluY^�nlu,jl\��#kl^_|��WbcaYvÊd3a,��deiJ|3bc�
uYaW¢½d3aWnl\���a�d3r�\{^Df�d3kl`,\�k��GuYaWf�bc��\�r�d3^�jl|��Y\;£�aWbcnmbc|�a,k�d!aY���,jl\��,jl|W^�\�klkl|�jmw�s�d3kl\���kloWklnl\�r�k��

| �qa d�fcnl\�jlaMd!nmbci�\�fc|W|J�»kl\�r0d3aWnmbc^�k�^!d3a sM\'jl\!d�f�bckl\��Z\!d3kmb�fco sWo�fc|W^!def�^D`�d3a,v�\�k�nl|�nl`Y\
kloWaWnDd3¤��Y\D£MaWbcnmbc|�aG�



ÙLfc|�jmb�d3aAÚ�d3nlnl`,\�k��XÛ!|Wd3^D`Wbcr×�Z�GzW^;`,rtbc�,n��]Û!\�aYk��Ad3`Wfc\�a

÷�ø�÷x�!ü�ÿ���ÿ�ýU�c�]û]ü���ý�� ú4�0��ü�ÿ���ÿ���ü
[�`Y\��Yjl\_i�bc|�u,ktklu,sYkl\_^�nmbc|�aB\�¤W�Wf�debca,\��B`Y|!¢�a,\�¢¾kloWaWnDd3^_nmbc^0�=|�jlr�ky^!d3a�sM\��,\;£�aY\���s�d3kl\��
|�aÊd3a'\_¤�bcklnmbcaYv�kloWaWnDd3¤M�G[]|{�Vu?f�fco��Y\_^�|�u,�?fc\�nl`Y\{^�|JaY^_jl\�nl\tkloWaWnDd!¤��Vjl|Jr¿nl`,\{[y�#d3s,klnljDd3^�n
kloWaWnDd3¤M�,nl`,\qbca?bcnmb�d�f�[q�'kloWaWnDd!¤�bckha,|�n�`�d3jl�Ww�¢½bcjl\_��bcaWnl|�nl`,\q^�|Jr��Wb�fc\�jqs,uYn��,jl|!i�bc�Y\���d!k�d
v�jDd!r�r�d3j
kl|�u,jl^�\q£Yfc\J�YÜ�a'nl`,\q^�u,jljl\�aWn�iJ\�jlkmbc|�a�|!�]|JuYj�kloWklnl\_r'�,nl`?bck�£,fc\qbckh^_|�r��Wb�fc\���|�a,^�\
�V|�j
\!d3^D`��M\�jlkmbcklnl\�aWnyklnl|�jl\���ÙY|Jjh\_¤,d3r��Wfc\��Mnl`,\{kloWaWnDd3¤�|!�]nl`,\I�%�����Bd3a,�s "!�#%$qklnDd!nl\�r�\�aWnlk
bck��Y\;£�a,\���bcaWbcnmb�def�fcoAd3k��V|3f�fc|!¢�kqu,kmbca,v�nl`,\{�,jl|W�Yu,^�nmbc|�aA�Y\;£�aWbcnmbc|�a�|��M\�jDd!nl|�jyD6JcJcJOD3é
8 �!�Y�A�#�Y�
9':�;�<
=6>�?�:P;�<Q=OBsBCB �����
A D ; F"Fz��D�WXJOW�KZY[M\KZY"]"^CD = Y[M�D B2`	�/�,?�:P;�<Q=�� F"Fz����W��
A D = HQK�R�D B&`	�/�,?@:�;�<
=�� HQK�R����
A ����� ")�*

[�`Y\�aY|JnDd3nmbc|Ja¥nl|�kl�M\_^;b��Vo�nl`Y\�^_|�a,^�jl\�nl\�kloWaWnDd!¤#d!aY���Md!nlnl\�jlaWwmiJd!jmb�d3sWfc\�s?bca,�?bca,v�k�|�a�nl`Y\
fc\;�Vnmw�`�d3a,�#kmbc�Y\�|3��nl`,\��Yjl|W�,u,^�nmbc|�a,k�bck¦bc�,\�aWnmbc^!d�fqnl|�nl`,\�|�a,\�uYkl\����V|�j{�,oWaMd!rtbc^'kloWaWnDd!¤
\�¤Wnl\�a,kmbc|�a,k��,[h`,\�jmbcv�`Wnmw�`�d3a,�'kmbc�,\q^�|JaYkmbcklnlk�|!�X^�|�a,klnljluY^_nl|�j�d!�Y�Wf�bc^!d3nmbc|JaYk�Á �/�,?@:�;�<
=�� F"F���p
�/�,?@:�;�<
=�� HQK�RVÇ;�g��nt^�|Jr��Wb�fc\�j��Y\;£�aWbcnmbc|�aÀnmbcr�\���nl`,\�aMd!r�\�k�d!aY�Bkmbcv�a�d3nlu,jl\�k�Á�d3jlv�u,r�\�aWnd3a,�{jl\�kluWfcn]kl|�jlnlkDÇL|!�Gd�f�f,[y�t^�|�a,klnljlu,^�nl|�jlk�d!jl\6r�d!�Y\
d�iJdeb�f�d3sWfc\qnl|�nl`,\6\_¤Wnl\�aYkmbcsWfc\�v�jDd!r�r�d3j
�Vjl|�aWn�\�a,�G�G[h`,\�kl\�^�|�a,klnljlu,^�nl|�jlk{^�|Jjljl\�kl�M|JaY�#�Wbcjl\�^�nmfco�nl|t�Vu,a,^�nmbc|�a,k¦bca�nl`,\�[q�#^�|Jr��Wb�fc\�j
nl`Md!n�^�jl\!d3nl\{n�oW�M\����,jl|�vJjDd3rSjl\��Yjl\_kl\�aWnDd3nmbc|JaYk�Á�d!sYklnljDd!^�n�kloWaWnDd3¤'nljl\_\�kDÇ;�

�h\_kl�?bcnl\{bcnlk�jmbc^;`�f�d3a,v�u�d3v�\�r�|W�Y\DfV�M[y���,jl|!i�bc�Y\_kqf�d3a,v�u�d3v�\�|�sW¼l\_^�nlk�|3��|�aWfco��V|�u,j��?b���w
�V\�jl\�aWnykl\�r�d!aWnmbc^��Y|Jr�debca,k�¢h`Wbc^D`#kmbcr��Wf�b�£M\�k�nl`Y\�|�jlnl`,|�vJ|�a�def�^�|JrtsWbca�d3nmbc|�aB|!��nl`,\�kl\�|�sWw
¼l\�^�nlk�bca�nl`,\�r�d3�,�?bca,v��Yjl|W^�\_klk6�V|�j
dh`Wbcv�`,\�jmwVfc\�iJ\;f]��d3nDdqr�|W�,\;fV�,[�`Y\_kl\hkl\_r�d3aWnmbc^y�Y|Jr�debca,k
^�|�jljl\_kl�M|�a,��nl|�nl`,\q�V|3f�fc|!¢�bcaYv�sYuWb�fcnmwVbca#kl|�jlnlk�u,kl\��'bca�[y��vJjDd3r�r0d3jlk�é
} [�`,\�kl|�jln2���"� = kluYs,klu,r�\�k'^Dfc|�kl\��Zd!aY� �Md!jDd3r�\�nl\_jmbcØ�\��ZnmoW�M\�\�¤W�,jl\�klkmbc|JaYk'f�bc�J\�s�d3kl\n�oW�M\�k��,klnljlu,^�nluYjl\_��nmoW�M\�k½d3a,�'`Wbcv�`,\�jmw�|�jl�,\�jqn�oW�M\q|J�M\�jDd3nl|Jjlk��M[�`,\q^!d!aY|Ja?bc^!d�f�nmoW�M\��/�
bckynl`Y\{klu,�M\�jln�oW�M\�|3�
def�fê^;fc|�kl\_��n�oW�M\�kyd3a,��^�|�aWnDd�bcaYkynl`Y\�^!d!aY|Ja?bc^!d�f�iJdefcu,\w���]�

} [�`,\qkl|Jjln ?�:P;�<Q= klu,s,kluYr�\_kh\_¤W�Yjl\�klkmbc|JaYk¨d3a,�'kmbc�,\;w�\��G\�^_nmbcaYv�klnDd3nl\_r�\�aWnlk��V�ÅklnDd!nl\�r�\�aWnjl\_nluYjla,kqnl`,\t^ed3a,|�aWbc^!def
iJdefcu,\/���]�M[�`,\tjl\�kluWfcnq|!�
d3a�\�¤W�,jl\�klkmbc|Ja#uYkl\_�'bca�d0klnDd!nl\�r�\�aWn
^_|�aWnl\�¤Wn�bckh�Wbckl^!d!jl�Y\��G�

}a� KZY�MQKZYX]\^�d3jl\
|�jl�,\�jl\���kl\��WuY\_aY^�\_k6|!�Mbc�Y\_aWnmb�£M\�jDì!nmoW�M\y|�j�bc�,\�aWnmb�£�\�jDì3iJdefcu�\q��debcjlk��JÜÉ�,bc�Y\�aWwnmb�£�\�jlkyd3jl\y|�rtbcnlnl\_�L�,kl|3w�^!d�f�fc\���d3a,|�aWoWr�|�u,kqsWbcaY�WbcaYvJk{d!jl\q�,\;£Ma,\��G�M[�`Wbckhr0d3��\_k6bcn��M|Jkmw
kmbcsWfc\��]�V|Jj{\�¤,d3r��Wfc\���nl|�jl\��,jl\�kl\�aWn�nluY�Wfc\�d!nlnljmbcsYu,nl\�k���d!jljDd�o�\;fc\_r�\�aWnlk�d!aY�#klnDd!nl\�r�\�aWn
kl\_�WuY\�a,^�\�k{u,aWb��V|�jlrtfco�d!k�s?bca,�?bca,v�k��

}a� K�]"Y : R < G = ^¨d3jl\{|�jl�,\�jl\���kl\��Wu,\�aY^_\�k�|3��bc�,\�aWnmb�£�\�jDì3n�oW�M\�|Jj6bc�Y\_aWnmb�£M\�jDì!kluY�G\�jln�oW�M\��Md�bcjlk���yvWd�bcaL�Gbc�Y\_aWnmb�£M\�jlk�^!d!a�sM\�|�r�bcnlnl\��L�êz�bcv�a�d3nlu,jl\�k�d!�Y��\!d3j��G�V|�jy\�¤,d3r��?fc\��Gbca��VuYa,^�nmbc|JaYk��
nlu,�Wfc\tn�oW�M\�k{d!aY��r�|W�YuWfc\¦bcaWnl\_jm��d3^�\_k��

÷�øN����üa�Q�L���3þ5�g���Mþ5�Mü���ý��!ÿ��Gü5���y�
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�Mü��3ÿ��L���� j¡WýGþÀþÀý�¡V�
o�¤Wnl\_aYkmbcsWfc\Bv�jDd3r�r�d3jlkÊd3jl\�jl\!def�bckl\��ZsWoÀd��VuWf�fcoÀkl\;f��8w�^�|JaWnDdebca,\��¾�M|!fcoWr�|�jl�,`Wbc^»[�oW^�|W|Ja
f�bcsYjDd!jlo�bcr��?fc\�r�\�aWnmbcaYvæd3a�\�¤Wnl\�a,kmbcs?fc\��Md!jlkl\�j�d3a,��vJjDd3r�r0d3j�^;`,\�^D��\�j{¢�`Wbc^;`Ad3jl\�s�|�u,aY�
klnDd3nmbc^!d�f�fco�d!k�dq�Vjl|�aWnmw�\�a,��nl|tnl`,\�[y�'nmoW�M\y^;`,\�^D��\�j�d!aY��^�|W�,\qv�\_aY\�jDd!nl|�jqÁVkl\_\h£�v�u,jl\{~?�c�!Ç;�
�¥bcnl`,|�u,n�jl\�^�|�r��?b�f�d!nmbc|�aG��nl`,\qiJ\�jlo�kDd3r�\q\�¤Wnl\�a,kmbcsWfc\tvJjDd3r�r�d!j���d3^D��d!v�\{^!d!a�sM\qu,kl\����=|�j
|�nl`,\�j��Yjl|Jv�jDd!r�rtbca,v�f�d3a,v�u�d3vJ\�k��êd3k��Y\_r�|�a,klnljDd3nl\���sWo�nl`Y\{[]|W|§��f�d3a,v�u�d3vJ\'Âc���;Ä��
[�`Y\�v�jDd!r�r�d!j{^;`,\�^D��\�j¨d3a,����d3jlkl\�j{vJ\�a,\�jDd3nl|Jj�d3kq¢
\;f�f
d3kynl`Y\�^_|�a,klnljluY^�nl|Jjlkq�V|�jy[y�

d3s,klnljDd3^�n{kloWaWnDd!¤�nljl\�\�k¨d3jl\��Y\;£�a,\���bca�[q�]�GÜma,�Yu,nq�,`,jDd3kl\�k�d3^�^_\��Ynl\_��sWo�nl`,\t\_¤Wnl\�aYkmbcsWfc\
�Md!jlkl\�j�^!d3a#s�\�\Dbcnl`Y\�j�a,\�¢¿kloWaWnDd!¤��,\;£�a?bcnmbc|JaYk�¢�`?bc^D` d3jl\���d3klkl\_�¥|Ja#nl|'nl`,\�v�jDd!r�r�d3j
^;`,\�^D��\�j�d!aY�A�Md!jlkl\�jtvJ\�a,\�jDd3nl|Jjtnl|�sM\�d�iJdeb�f�d3sWfc\��V|�j��VuYnlu,jl\�bcaY�,u,nt��d3jlkmbca,v�|Jj{nl`Y\_o�^!d!a



ghkmbca,vCo�¤Wnl\_aYkmbcsWfc\��qjDd3r�r�d3jlk��V|�j��yd3nDd�Ú'|W�,\;f�f�bcaYv

Extensible Grammar
Package

Grammar Checker
Parser Generator

Parse Tables

Extensible
Parser

Typed constructors for
TL Abstract Syntax Trees

TL Abstract
Syntax Trees

TL Type Checker
& Code Generator

Syntax for TL (L0)

Programs in Ln /
Syntax for Ln+1

syntax

program

¢L# 8@£�¤�£3¥�£ ÜmaWnl\_jm��d3^�\_kq|3�ênl`Y\�\�¤Wnl\�a,kmbcsWfc\�v�jDd!r�r�d3j���d3^D�Jd3v�\

sM\q[y��d!sYklnljDd!^�n�kloWaWnDd3¤�nljl\�\�k�nl`�d3n½d3jl\q�,jl|W^�\�klkl\_���Vu,jlnl`Y\_j�sWo�nl`,\q[y��n�oW�M\q^D`,\�^;�J\�jyd3a,�
^�|W�,\{v�\�a,\�jDd3nl|Jj��
[�`Y\�\�¤Wnl\_aYkmbcsWfc\t��d3jlkl\_j½bck�bca?bcnmb�d�f�bcØ3\_��¢½bcnl`�nl`,\qkloWaWnDd!¤�|3�ênl`Y\�nDd3jlvJ\�n6f�d!aYvJuMd!v�\y¦¨§yd3n

`Md!aY��ÁV[y�t|�jX[]|W|W�XÇ;�J�hbci�\�a�d3a�\�¤Wnl\�a,kmbcs?fc\���d3jlkl\�j��=|�jG�Yjl|Jv�jDd!r�k�bca�d6f�d!aYvJuMd!v�\T¦�©G�!d�aY\_¢
\�¤Wnl\�a,kmbcs?fc\���d3jlkl\�j��V|Jj�dqf�d3a,v�u�d3vJ\�¦ ©
ª | ^!d!a'sM\y�Y\;£�a,\��'sWo�kl�M\�^Db��Vo�bcaYv�nl`,\q^�|JaWnl\�¤WnmwV�Vjl\�\v�jDd!r�r�d3jyd!aY��nl`Y\{jl\�¢�jmbcnl\{jluWfc\�ktÁV�,jl|W�,uY^�nmbc|JaYkDÇqnl`�d3n�r�d!�2¦ ©Qª | nl\�jlr�k�bcaWnl|C¦ © nl\�jlr�k��[�`?bckyr�\�nl`,|W��bckqbca,^�jl\�r�\_aWnDdef
kmbcaY^�\«¦�©�bck{nljDd!aYkmf�d!nl\���bcaWnl|¬¦�©"­ | u,aWnmb�f�nl`,\�sMd!kl\tnDd!jlv�\�nf�d3a,v�u�d3vJ\tbck�jl\!d3^D`Y\_��d3a,��nl`Y\q£�aMd�f�ÁV[y��|Jjh[]|W|§��Ç�d!sYklnljDd!^�nqkloWaWnDd!¤'nljl\�\qbck�vJ\�aY\_jDd3nl\��G�

zWnDd3nmbc^�^D`Y\_^;�Wkêd3n�vJjDd3r�r0d3jmw��Y\D£MaWbcnmbc|�a�nmbcr�\�v�u�d3jDd!aWnl\�\�nl`,\6kl|Jjlnmwm^_|�jljl\�^�nla,\�klk]|!�,v�jDd3r�w
r�d3jlk�ÁV|Ja?fcoqfc\_vWdef´kloWaWnDd3¤{nljl\�\�k�d!jl\�v�\_aY\�jDd!nl\����,uYjmbca,v{��d3jlkmbca,vWÇ;�Wnl`,\�nl\�jlrtbca�d3nmbc|Ja�|3���Md!jlkmw
bcaYv��V|�j�d!jls?bcnljDd!jlo�bca,�Yu,nq�,jl|�vJjDd3r�k��´d3a,�'nl`,\{d!sYkl\�a,^�\�|3�êkloWaWnDd3^�nmbc^�d3r�s?bcvJu?bcnmbc\_k��]ÙY|Jjlr�def
�Yjl|W|!�Vkh�=|�jqnl`,\�kl\��Yjl|J�M\�jlnmbc\�k�d!jl\tv!bci�\�a�bcaBÂÃ�e�eÄ��M[�`?bck{`Wbcv�`��,\�v�jl\�\�|3�
klnDd3nmbc^�^�|Jjljl\�^�nla,\�klk
kl`Y|Ju?fc�AsM\t^_|�aWnljDd3klnl\_�#¢�bcnl`�|Jnl`Y\�jy�Yjl|Jv�jDd!rÈnljDd3a,km�V|�jlr0d3nmbc|�aA|�j{jl\���\�^�nmbciJ\�^�|�r��?b�f�d!nmbc|�a
nl\�^D`YaWbc�WuY\_k��

o]¤Wnl\�aYkmbcsWfc\'vJjDd3r�r0d3jlk�^!d3a�sM\tbcr��Wfc\�r�\_aWnl\��B\�®�^;bc\�aWnmfcoJ�]Üma�|�u,j{�M\�jlkmbcklnl\�aWn�kloWklnl\�r
\�aWi�bcjl|�a,r�\�aWn���nl`,\t£�jlklnt\�¤Wnl\_aYkmbcsWfc\'[y�¥��d3jlkl\_j¦bck�`Md�f��¨d3kq��d!kln�d!k{nl`Y\�|3fc�G�X`Md!aY�Ww�^�|W�Y\_�
klnDd3a,�Md!jl�#�X��Ál�eÇhnl|��Ww��Y|!¢�a��Md!jlkl\�j��G��\�\�¤W�M\_^�n{nl`Y\�a,\�¤Wnqjl\;wVbcr��Wfc\�r�\_aWnDdebc|�aB|!��nl`,\t\_¤�w
nl\�a,kmbcs?fc\��Md!jlkl\�j�nl|'|JuYnl��\�jm�V|�jlr d'`Md!aY�,^�|W�,\��B�Md!jlkl\�j�u,kmbcaYvAd'kmbcr��Wfc\'|J�YnmbcrtbcØed3nmbc|�aÀ|!�
nl`Y\yd!nlnljmbcsYu,nl\{\�iJdefcu�d3nmbc|Ja�klnljDd3nl\�vJo���ÙYuYjlnl`,\�jlr�|Jjl\��,nl`Y\ykl�Md!^�\qjl\_�Wu?bcjl\����V|�j
nl`Y\y^�|W�Y\¨d3a,�
�Md!nDdt|3��s�|�nl`���d3jlkl\�jlk�bckq|!��kmbcrtb�f�d3j{kmbcØ_\��

¯{ª&°¨±w±O±�¯�®´­´³;¬O²´³�µ6­´µ×·¹¯{°�ð6óDó;³D¬O²kµZ³ ­�¶¸î�ï{­Gð6¬�ñM³DòtóDð
ô�®Gµ�õQõQµ�®Gñ

ÙLbcv�u,jl\#ÖW�Ã�Êkl��\�nl^D`Y\_k'nl`,\�vJ\�aY\_jmbc^#d!jl^;`Wbcnl\�^�nlu,jl\#|3��d��Md!nDdær�|W�Y\;fybcr��Wfc\�r�\�aWnDd!nmbc|�a¾bca
[y��éGg�kl\�jlkqbcaWnl\�jDd!^�n{¢�bcnl`�nl`,\�kloWklnl\�rÈnl`,jl|�u,v�`A�Md!nDdew�r�|W�,\;f�w�kl�M\�^;b�£�^'nl|W|!fck¦f�bc�J\�kl^D`,\�r�d
d3a,����d3nDd�sYjl|!¢�kl\�jlk��ê�qd!nDd'd3a,��kl^;`,\�r�d'�,\�^;f�d!jDd3nmbc|�a,k��
d3a,��bcaWnl\_jDd3^�nmbciJ\�d3a,��\�rts�\��Y�,\��
�WuY\_jmbc\�k�d!jl\�¢�jmbcnlnl\�a{bca�dh��d3nDd�wmr�|W�Y\;f�w�kl�M\_^;b�£M^{kloWaWnDd!¤M��[�`Wbck6kloWaWnDd!¤qbck6kl��\�^;b�£�\���|�a,^�\��M\�j
�Md!nDdtr�|W�,\;f]sWo�dtkl\_nh|!�][y��kloWaWnDd3¤'r�|W�YuWfc\�k�ÁVs,u?fc��kloWaWnDd3¤M�M�Wu,\�jlo�kloWaWnDd3¤M�M\_nl^���Ç;�[o�d3^D`
kloWaWnDd3^�nmbc^�^�|JaYklnljlu,^�n�bckqr�d!�Y��\���nl|t�Vu,aY^_nmbc|�a,k{d3a,�'n�oW�M\�ky\�¤W�M|�jlnl\_�'�Vjl|�r [�oW^�|W|�a'bcaWnl\_jmw
��d3^_\�k��,[h`Wbck�r�d3�,�WbcaYv�^!d3�,nluYjl\_khnl`,\{klnDd3nmbc^�d!aY���YoWa�d3r�bc^�kl\�r�d!aWnmbc^�k�|3��nl`,\{�Md!nDdtr�|W�,\;fV�
[�`Y\��Md!nDdew�r�|W�,\;f�w�kl�M\�^;b�£�^'[y��bcaWnl\�jm��d!^�\�kqbca�nluYjla�d!jl\ts�d3kl\_��\;bcnl`,\�j{|Ja�nl`,\t\_¤�bcklnmbcaYv�kl\�n
|3�ê[q��f�bcsYjDd!jmbc\�kt|Jj��?bcjl\�^_nmfco'|�a�nl`,\{s,u?b�fcnmwVbca�[q��^�|�a,klnljluY^_nlk��



ÙLfc|�jmb�d3aAÚ�d3nlnl`,\�k��XÛ!|Wd3^D`Wbcr×�Z�GzW^;`,rtbc�,n��]Û!\�aYk��Ad3`Wfc\�a

DM-specific Library

Tycoon Core Language

Tycoon Libraries

Bulk Types Queries

DM-specific Syntax

Views

DM-specific Tools

Bulk Syntax Query Syntax View Syntax

¢L# 8@£�·U£3¥�£ �Zf�deoJ\�jl\���d!jl^;`Wbcnl\�^�nlu,jl\t�V|Jj��Md!nDd�r�|W�Y\Df�bcr��Wfc\�r�\�aWnDd!nmbc|�a�bca�[
oW^�|W|�a

[�`Y\{nl|J�?w��,|!¢ha�r�\�nl`Y|W�,|3fc|Jv�o�nl|�bcr��?fc\_r�\�aWn�dtv!bci�\�a��Md!nDd�r�|W�Y\Dfg¸öbca�[y��^ed3a�sM\
kluYr�r�d3jmbcØ�\_��d3k��V|3f�fc|!¢�k�é
���yÜm�,\�aWnmb��Vo�nl`Y\ykl\�r�d!aWnmbc^q^�|JaY^�\_�Ynlk�|3��¸ÈÁV\�� vY�c�WnDd3sWfc\��,jl|!¢¦�?d3nlnljmbcs,uYnl\��,�,|�r�d�bcaL���WuY\_jlo��
i�bc\�¢yÇ;�

~?�¨Ú�d3��\!d!^;`�^�|�a,^�\��,n�nl|�d¦a,\�¢�fco'�,\;£�aY\_�'|�j��,jl\;w�\�¤�bcklnmbca,v�d3s,klnljDd3^_nh[y��nmoW�M\{|Jj�nmoW�M\
^�|�a,klnljluY^_nl|�j�����nqnl`Wbck{klnDd3vJ\��Xnl`Y\{bcr��Wfc\�r�\�aWnDd!nmbc|�a»|!��nl`,\�d!sYklnljDd!^�n{nmoW�M\_kqbckqbcjljl\;fc\;w
i�d!aWn��

Ö?�yÜm�,\�aWnmb��Vo�nl`Y\yd!sYklnljDd!^�n�|���\�jDd3nmbc|JaYkyd�iJdeb�f�d3sWfc\�|�a�\!d3^D`�|3�Xnl`,\hkl\_r�d3aWnmbc^{|Js?¼x\�^�nlk�ÁV\�� v,�Ã�
^�jl\!d3nl\0d0nDd!s?fc\J�Lbca,kl\�jln�d0jl|!¢{�G\�¤W\�^_uYnl\�d��Wu,\�jlo��X�Y\D£Ma,\�d�i�bc\�¢{��u,aWbc|�a#n�¢�|�nDd3sWfc\�k��
¼l|3bca�n�¢�|�nDd3sWfc\�k��]�c�Ã� Ç;�

çY�¨Ú�d3�#nl`,\�kl\�d3s,klnljDd3^�n�|���\�jDd3nmbc|JaYk�nl|'n�oW�M\��#[y�#�VuYa,^�nmbc|Ja¥kmbcvJaMd!nluYjl\_k�nl`�d3n{jl\D�V\�j{nl|
nl`Y\{n�oW�M\�k�bc�Y\_aWnmb�£M\���bca�klnl\���~?�,Ü�a'|�jl�,\�j�nl|�^�|�jljl\�^_nmfco'^!d!�Ynlu,jl\{nl`Y\{klnDd!nmbc^{kl\�r�d!aWnmbc^
^�|�a,klnljDdebcaWnlk{|Ja'nl`,\�d3s,klnljDd3^�ny|��M\�jDd!nmbc|�a,k{|3�g¸×sWo�[y��n�oW�M\t^_|�a,klnljDdebcaWnlk��G\;f�d!sM|�jDd!nl\
[q�#n�oW�M\�^�|JaY^�\_�Ynlk�ÁV�Md!jDd3r�\_nljmbc^���|3fcoWr�|Jjl�Y`Wbcklr'��kluYs,nmoW��\��M|3fcoWr�|�jl�,`?bckDr'�
d3�Ww�`Y|W^
jl\��M\_^�nmbci�\��M|!fcoWr�|�jl�,`?bcklrQs�d3kl\���|�a��,oWa�d3rtbc^�nmoW��\¦bca,kl�M\�^�nmbc|JaMÇ{^!d!a�sM\tu,kl\��G�G[�`Y\
d3s,klnljDd3^�nynmoW�M\�kyd!aY��nl`Y\;bcj�|J�M\�jDd3nmbc|JaYk�d!jl\q�,jl\;�V\�jDd!s?fco�^;fcu,klnl\�jl\��'bcaWnl|�[y�'bcaWnl\�jm��d3^_\�k
aMd!r�\���de�=nl\�j�nl`Y\;bcjykl\�r�d!aWnmbc^t^�|JaY^_\��Yn��

Î?�yÜma��Md!jDdef�fc\;fV���,\�i�\;fc|J�Bd�[y�#v�jDd!r�r�d!j{�Y\;£�aWbcnmbc|�aÀÁ8bcaY^_jl\�r�\�aWnDd�f�fcoMÇtnl`�d3n{r0d3�,k{\!d3^D`
kloWaWnDd3^�nmbc^�^�|�a,klnljluY^_n{|3�T¸ ÁV\�� vY�Xd!nlnljmbcsYu,nl\�nmoW�M\��,\;£�a?bcnmbc|JaL��nDd3sWfc\�nmoW�M\��Y\;£�aWbcnmbc|�aG�
�WuY\�jloJ�WkluYs��WuY\�jloJ�W�Yjl|!¼l\�^_nmbc|�a�f�bckln������'�DÇLbcaWnl|{a,\�klnl\���[y��\�¤W�Yjl\_klkmbc|�a,k�nl`Md!n6u,nmb�f�bcØ�\ynl`Y\
nmoW�M\�k��,n�oW�M\�|��M\�jDd!nl|�jlkyd3a,�t�Vu,a,^�nmbc|�a,k��Y\;£�a,\���bca�nl`,\q�,jl\�i�bc|JuYk�klnl\��G�"�qa�bcr��M|�jlnDd!aWn
nDd3kl�'|!��nl`Y\{vJjDd3r�r0d3j�bckqnl|�^_|�jljl\�^�nmfco�^!d3�,nlu,jl\/¸4� k�kl^�|J�?bca,v'jluWfc\�k��
[h`,\qa�d3r�\q|3�êdqvJjDd3r�r�d!j��,jl|W�Yu,^�nmbc|�a�kl`,|�uWfc�'s�\q^D`Y|Jkl\�a�sMd!kl\���|�a�nl`Y\���d3nDd{r�|W�,\;f
^�|�a,^�\��,nhbcn�jl\_�Yjl\�kl\_aWnlk����qkyd{�M|�kmbcnmbciJ\tkmbc�,\;w�\��G\_^�nq|!�]nl`Wbckqa�d3rtbca,v�^�|�aWiJ\�aWnmbc|�aG�Mf�d3nl\�j
kloWaWnDd3¤#\�jljl|Jj{r�\�klkDd!v�\�k�v�\�a,\�jDd!nl\��#�V|�j{a,|�aWw�¢�\;f�f�wV�V|�jlr�\��B�Md!nDd'r�|W�Y\Dfckt¢�b�f�f�u,nmb�f�bcØ�\
nl`?bck{a�d3r�\�d3a,��^�|JaWi�\�o�d!�Y�Wbcnmbc|�a�def�bca?�=|�jlr�d!nmbc|�a#nl|�nl`,\��Md!nDd0r�|W�Y\;f�fc\_j�ÁV\�� vY�c� = G�GPF6GKZY~R : W ;N=�¹I=�º Y"K�R�K%F'YMÇ;�[h`,\�bcaWbcnmb�def¨v�jDd!r�r�d3j�kl`Y|Ju?fc�À�,\;w�\�r��,`Md!kmbcØ�\�kloWaWnDd3^_nmbc^��Y\�nDd�b�fck�|3�O¸�Á8f�bc��\��,jl\�^�\Dw
�Y\�a,^�\#jluWfc\�k�|Jj'd�fcnl\�jla�d3nmbci�\Ba,|�nDd!nmbc|�a,kDÇ;�{zWuY^D`Z�Y\�nDd�b�f�^!d3aÀs�\#d!�Y�,\��Z\!d3kmb�fco d3n�d
f�d3nl\�j�klnDd3vJ\��][�`,\'kl|�jlnlk{�V|Jj�nl`Y\�vJjDd3r�r�d!j��,jl|W�Yu,^�nmbc|�a,k�Á ?@:�;�<
= �T�U�"� = ���Ã�c� Çh�V|3f�fc|!¢bcr�r�\��Wb�d3nl\;fco��Vjl|Jrènl`Y\{[y��r�d!�Y�Wbca,v�^D`,|�kl\�aG�

Æ?�T»6\�jmb��=otnl`,\�^�|�a,kmbcklnl\�a,^�o�|3�Gnl`,\�r�|W�Y\DfG�Y\_i�\;fc|J�M\��'kl|q�Éd3j]sWo�^�|�r��Wb�f�bca,v�nl`,\�v�jDd!r�r�d3j
d3a,�#sWo�nljDd3a,kmf�d3nmbca,v#kl|�r�\�\�¤,d3r��?fc\�k�u,kmbcaYv�\�r��,nmo�klnlu,s�bcr��?fc\�r�\�aWnDd3nmbc|JaMk��V|�jynl`Y\
[q�'�Vu,aY^_nmbc|�a,kh�,\;£�aY\_��bca�klnl\���çY�,[�`Md!n�bck��,nl`,\qklnDd!nmbc^qkl\�r�d!aWnmbc^�k�|3�¨¸ ÁVkl^�|J�?bca,v�d3a,�
nmoW�WbcaYv�jlu?fc\�kDÇ�^!d3a�sM\�^;`,\�^D��\���bca'bckl|3f�d3nmbc|JaL�



ghkmbca,vCo�¤Wnl\_aYkmbcsWfc\��qjDd3r�r�d3jlk��V|�j��yd3nDd�Ú'|W�,\;f�f�bcaYv

�?�¨¡½`,|W|�kl\�d!�Y�,jl|��,jmb�d3nl\{bcr��Wfc\�r�\�aWnDd!nmbc|�a,kq�V|�j�nl`,\{d3s,klnljDd3^_n��Md!nDd¦n�oW�M\�kyd3a,���M|3fcoWr�|�jmw
�Y`Wbc^h�Vu,a,^�nmbc|�a,k6bcaWnljl|W�,uY^�\_��bca�klnl\��,k
~qd3a,��ç{nl|�bcr��?fc\_r�\�aWn�nl`,\��YoWa�d3rtbc^ykl\�r�d!aWnmbc^�k
|3�¼¸�sWo�[y���,jl|�v�jDd!rÈ^�|W�,\��X[h`,\{bcr��?fc\_r�\�aWnDd3nmbc|JaBnmoW�Wbc^!def�fco#r0d3��\_kq`,\!d�iWo�uYkl\�|!�
�M|3fcoWr�|Jjl�Y`Wb�^'��d3nDd'klnljlu,^�nluYjl\_k�Á8f�bcklnlk��]kl\�nlk��XsMd!v�k��X�?bc^�nmbc|JaMd!jmbc\!k��½�����DÇ{d3a,��bcnl\�jDd!nmbc|�a
d3s,klnljDd3^�nmbc|JaYk�ÁVkl\;fc\_^�n��Gr�d3�G��¼x|3bcaG�@����� Ç½�,jl|!i�bc�Y\_��sWo�nl`,\t[y�'f�bcsYjDd!jmbc\�k��

Ì?�¨Í�jl|!i�bc�,\tnl|W|!fck6�V|�j
kl^;`,\�r�d{sYjl|!¢�kmbca,vY�M��d3nDd{i�bcklu�def�bcØ!d�nmbc|Ja��G^�|W�,\qr�d!aMd!v�\�r�\_aWn��M��d3nDd
bcr��M|�jln�d!aY��\�¤W�M|Jjln��G\�nl^��V�qv§debcaG�Gnl`Y\�kl\{nl|W|!fckq^!d!a'�Vjl\��Wu,\�aWnmfco's�\t�,\�jmbci�\_��kl^;`,\�r�d!nmw
bc^!def�fco��Vjl|�rènl`,\{\�¤�bcklnmbca,vY�Gklnljl|JaYv!fco�wmn�oW�M\��#[y��nl|W|3fck��

[�`?bck�nl|J�?w��,|!¢ha�d!�Y�,jl|Wd!^;`�^!d3a�defckl|�sM\q^�|Jr��Wfc\�r�\�aWnl\���sWo�d{sM|�nlnl|Jrtw�uY��^�|Jr��M|�kmbcnmbc|Ja�|!�
\�¤�bcklnmbca,v�r�|W�YuWfc\�k�d3a,��vJjDd3r�r0d3j{\�¤Wnl\�a,kmbc|�a,k�nl|0bca,^�jl\!d!kl\�^�|W�Y\�jl\�uYkl\0d3a,��nl|�kl�M\�\_��u,�
nl`Y\{��d3nDd�r�|W�Y\Df]r�d!�Y�WbcaYv��Yjl|W^_\�klk��
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[�`Y\�[�oW^_|W|�aÀf�bcsYjDd!jmbc\�k�bcr��?fc\�r�\�aWn�r�uWfcnmbc�?fc\Bs,u?fc�Z�Md!nDd#nmoW�M\�k�ÁVkl\�nlk���f�bcklnlk��yjl\;f�d3nmbc|JaYk��
\�nl^�� Ç;��o�d3^D`»s,u?fc�B��d3nDd�n�oW�M\�bck�jl\��,jl\�kl\�aWnl\��ÀsWoæd�r�|W�,uWfc\�nl`�d3n�\_¤W�M|�jlnlk�d3a d3s,klnljDd3^�n
nmoW�M\{|J�M\�jDd!nl|�j{d!aY�Êdtkl\�n�|3�ê�M|3fcoWr�|�jl�,`?bc^��Vu,aY^_nmbc|�a,kqnl`�d3n�¢�|�jl��|Ja's,u?fc��i�d�fcuY\_k{|3�]nl`�d3n
nmoW�M\J�0�y�Y�Wbcnmbc|�a�def�s,uWfc�'nmoW��\�k�^!d!a'sM\¨d3�,�Y\���nl|�nl`,\q[�oW^�|W|Ja�f�bcs,jDd3jloÊd3k�a,\�\��,\���Á�d!�Y�Ww�|�a
iWk���sYuWb�fcnmwVbca¾d!�Y�,jl|Wd!^;`¾Âc�!~�Ä�É�kloWa,|��,kmbck'bcaÀ¡�`Md!�Ynl\_j��J� ç,��~JÇ;�
z?|Jr�\�|3��nl`,\�kl\�s,u?fc� nmoW�M\�k
Á8f�bc��\�z,ë{��nDd!s?fc\_kDÇhd!jl\hbcr��Wfc\�r�\_aWnl\���sWo�vWd!nl\�¢�d�oWk�nl|�\�¤Wnl\�jla�defXkl\�jliJ\�jlk��[o6d!^;`�sYuWfc��nmoW�M\
`Md!ktnl|�kDd!nmbckm�VoAd#à6ÊWá Ë�Ó%ÌÁÍ�Ð�ã�á â?Ð!à!Ïmã�ÁVkmbcrtb�f�d!j�nl|#Â �eÄ=Çqnl|'^_jl\!d3nl\�d3a,�#bcaYkl��\�^�n�s,u?fc�AnmoW�M\
bcaYklnDd!aY^_\�khbca�dtu,aWb��V|�jlrSr�d3a,a,\�j��

ghaWb��V|Jjlr��,\�^;f�d!jDd3nmbciJ\�d3^�^�\_klk�nl|�rtuWfcnmbc�Wfc\�sYuWfc�#��d3nDd'nmoW��\�k'ÁVkl\;fc\�^_nmbc|�aG�6�,jl|!¼l\�^�nmbc|JaL�
r�d3�,�WbcaYv,�6¼l|!bcaL�yd!v�vJjl\�vWd!nl\��Vu,a,^�nmbc|�a,k��w�����DÇ0bck��Yjl|!i�bc�,\��ZsWo»nl`,\�^�|JaY^_\��Yn�|3�0d3s,klnljDd3^�n
bcnl\�jDd3nl|Jjlk6bcr��Wfc\�r�\�aWnl\_��sWo�dqkl\���d3jDd3nl\y[�oW^�|W|Ja0f�bcs,jDd3jlo�r�|W�,u?fc\�K�R = G��V�qatbcnl\�jDd!nl|�j�|!i�\�j
d`Y|Jr�|�vJ\�a,\�|�u,kq^�|!f�fc\�^�nmbc|Ja#|3�êi�d�fcuY\_k{|3�]n�oW�M\ � `�d3k�n�oW�M\
K�R = G�Î3��� � �!�YÜ�n�^!d!a'sM\{bcaYkl��\�^�nl\��d3a,�»r�d!a?bc�,uWf�d3nl\��ZsWoBd'f�d3jlv�\�aWu,r�sM\�j�|3�ybcnl\�jDd3nmbc|JaZd3s,klnljDd3^�nmbc|JaYk�kluY^D`Àd!k«K�R = G�Î ^ =Á;N=�Ï Rm�K�R = G�Î Ð : R�R = Y�d3a,�ÑK�R = G�Î �s: ��\�¤W�M|�jlnl\_�'�Vjl|�rènl`,\{r�|W�,u?fc\cK�R = G��zW\�nmw�|�jmbc\�aWnl\����Wu,\�jlo�d!^�^�\�klk�nl|{sYuWfc����d3nDdqiJdefcu,\�k�bck
d3^D`?bc\�iJ\���bca�[q��d!k��=|3f�fc|!¢�k��,ÙLbcjlkln��
nl`Y\{s,uWfc���Md!nDd�bck�ÁV^�|�a,^�\��,nlu�def�fco�Ç¦nljDd!aYkm�V|Jjlr�\��'bcaWnl|�nl`Y\{^�|Jr�r�|Ja'bcnl\�jDd3nl|Jj{nmoW�M\cK�R = G�ÎN�½�[�`Y\�aG�6bcnl\_jDd3nl|�j��Vu,a,^�nmbc|�a,k�d3jl\�d!�Y�Wf�bc\��Znl|#nl`?bck�bcnl\�jDd3nl|Jj'¢�`Wbc^;` ^!d3aZd�fckl|¥^_|�r�s?bca,\#d!a
bcnl\�jDd3nl|Jjt¢�bcnl`B|�nl`,\�j{bcnl\�jDd3nl|Jjlk��,\�jmbci�\��#�Vjl|JrQ|�nl`,\�jts,uWfc�¥��d3nDd'^_|3f�fc\�^�nmbc|JaYk���[�`,\�jl\�kluWfcn
^!d3a�nl`,\�a�sM\�^�|JaWi�\�jlnl\_�#\�¤W�Wf�bc^;bcnmfco�bcaWnl|�d�kl�M\�^;b�£�^�sYuWfc���Md!nDd�klnljlu,^�nluYjl\�ÁVkl\�n��Mf�bckln���s�d3v,�
�����DÇ;�
ÙY|Jj�\�¤,d3r��?fc\��
nl`Y\'�=|3f�fc|!¢�bcaYv#bcnl\�jDd!nl|�j�\�¤W�,jl\�klkmbc|�aB¼l|3bca,k�d3a#bcnl\�jDd!nmbc|�aÀ|!i�\�jCÒ = G�^PF'YiJdefcu,\�kqÁVnlu,�?fc\�k
¢½bcnl`0d½Y :���= d3a,� Ï K�Rn�[Ó0K���d3nlnljmbcs,uYnl\!Ç]¢�bcnl`�d3atbcnl\�jDd!nmbc|�a�|!i�\�jTÔ@K�Rn��iJdefcu,\�kÁVnluY�Wfc\�ky¢½bcnl`�dOÕ�K��Ad3a,�2Y :���= d3nlnljmbcs,uYnl\!Ç�sMd!kl\���|�a�nl`,\;bcj Ï K�Rn�[Ó0K��æd3nlnljmbcs,uYnl\�k{jl\_nluYjlaWbcaYvd3a�bcnl\�jDd3nmbc|Ja4G = ^�KNM = Y Ï�= ^{|!i�\_jh��\�jlkl|�a�a�d3r�\�d!aY��^Dbcnmo'a�d3r�\{�Md�bcjlk�é

�% "$cG = ^�KNM = Y Ï�= ^/J7K�R = G�Î Ð : R�R = Y@��K�R = G�Î �s: ����� = G�^PF6YV^1x��)���� > Ò = G�^PF6Y"�IK�R = G�Î ] = R��1l��)�� Ïc> Ô@K�Rn�"�T$������% c�@Î Y :���=OÏ Î Y :���=  ")�*
Ï K�R�K = ^1l��)�� Ïc> Ô@K�Rn�"���,Î Ï K�Rn�[Ó0K��7JcJ Ï Î ÕPK��0�����

[�`Y\6�=uYa,^�nmbc|�aOK�R = G�Î Ð : R�R = Y��Yjl|W�,u,^�\�k�d�kmbcaYv!fc\hbcnl\�jDd!nmbc|�a�sWo{^�|�a,^!d!nl\�aMd!nmbcaYv�d3a�bcnl\�jDd3nmbc|Ja�|!�bcnl\�jDd3nmbc|JaYk��X[�`Y\{�Vu,aY^_nmbc|�a2K�R = G�Î �C: �Ad3�,�Wf�bc\�k¦bcnlk��Vu,aY^�nmbc|Ja#d!jlv�u,r�\�aWnynl|�\ed3^D`�\;fc\�r�\�aWn{|!�nl`Y\]bcnl\�jDd!nmbc|�a�klu,�Y�Wf�bc\���d3k�bcnlk�£�jlkln]d!jlv�u,r�\�aWn
d3a,�tjl\_nluYjla,k]nl`Y\�jl\�kluWfcnlk�d!k]d�aY\�¢�bcnl\�jDd3nmbc|JaL�
[�`Y\t�=uYa,^�nmbc|�a�K�R = G�Î ] = R��Yjl|!i�bc�,\�k�^�|JrtsWbcaY\_�¥kl\Dfc\�^�nmbc|�a d3a,�#�,jl|3¼l\_^�nmbc|�aB|�aAd3a�bcnl\�jDd3nmbc|JaL�[�`Y\�£Mjlkln���d3jDd3r�\�nl\�j�bck{d{�Yjl|!¼l\�^_nmbc|�a'�Vu,aY^_nmbc|�a�d3�,�Wf�bc\���nl|�\!d3^D`'\;fc\_r�\�aWntÁ%^ =�;N=�Ï RVÇ�|3�ênl`Y\bcnl\�jDd3nmbc|Ja'klu,�Y�Wf�bc\���d!k6nl`,\�kl\�^�|�a,�'��d3jDd!r�\�nl\�j�Á%E3GPF � Ç�jl\_klnljmbc^�nl\��'sWo�nl`,\q�,jl\��?bc^ed3nl\q|!�Xnl`Y\



ÙLfc|�jmb�d3aAÚ�d3nlnl`,\�k��XÛ!|Wd3^D`Wbcr×�Z�GzW^;`,rtbc�,n��]Û!\�aYk��Ad3`Wfc\�a

nl`?bcjl����d3jDd!r�\�nl\�j{Á�Ö�S = G = Ç;�M[�`,\qbca?£�¤��=uYa,^�nmbc|�aj×"ØcØI×{bck{d��M|3fcoWr�|Jjl�Y`Wbc^�nl\�kln�|�a�|�sW¼l\�^�nbc�Y\_aWnmbcnmo��
¡6fc\!d3jmfcoJ�Lbcn�bckq�,\�kmbcjDd3sWfc\�nl|�klu,�,�M|�jln�d�r�|Jjl\{jl\!d3��d3sWfc\�kloWaWnDd3¤��=|�jqnl`,\�kl\��Y\_^;f�d3jDd!nmbci�\

bcnl\�jDd3nl|Jj]�WuY\_jmbc\�k���Ü�a{nl`Y\��V|3f�fc|!¢�bcaYv,�W¢�\��Y\_kl^�jmbcsM\�`,|!¢¥nl|��,\;£�aY\�d�z,ë{�´w�klnmo�fc\gi� "�% "Ù"$¼1x�'�M�
-/.� W�' �kloWaWnDd!¤��V|Jj{nl`Y\�v�\_aY\�jDd�f�bcØ�\��À[�oW^_|W|�a#bcnl\�jDd3nmbc|Ja d3s,klnljDd3^�nmbc|JaYk��¼+qnl`Y\�j�kloWaWnDd3^_nmbc^
�V|�jlr�k½f�bc�J\'à'ÊWá Ë�ÒPÚWäLÍXÏmÐPÛMÐ!ÞYß�ÔNÚWÞ?ßyÂÃ�eÌeÄ]^ed3a's�\t�,\;£�aY\��'bca�d�kmbcrtb�f�d3jq��d!kl`?bc|JaL�G[�`,\�d!sM|!i�\
�WuY\_jlo�^ed3a�nl`,\�a'sM\�¢�jmbcnlnl\�a'r�|�jl\{klu,^�^;bca,^�nmfco#d!k�é
�% "$cG = ^�KNM = Y Ï�= ^�J�i� "�% "Ù"$I�,Î Y :���=OÏ Î Y :���=1l�'�M�Ã� = G�^PF'Y0^�� > Ò = G�^PF'Y�p Ï K�R�K = ^ Ï6> Ô@K�Rn�-/.� W�' Ñ�,Î Ï K�R��[Ó0K��7JcJ Ï Î Õ�K��
Ë�d3kl\_�#|�aBnl`,\0�=uYa,^�nmbc|�a,k��,jl|!i�bc�Y\�� sWo�nl`,\'[
oW^�|W|�a4K�R = G�r�|W�,u?fc\�kl��\�nl^D`Y\_�»d!sM|!i�\��ênl`Y\�V|3f�fc|!¢�bca,v�klr�def�f�vJjDd3r�r�d!j{\�¤Wnl\�a,kmbc|�a�kluX®0^�\�k{nl|�d3�,��nl`?bck�z,ë{�#kloWaWnDd3¤�nl|�bcnl\�jDd!nl|�jq\_¤�w
�Yjl\_klkmbc|�a,k�é
8 �!�Y�A�#�Y�
9':�;�<
=6>�?�:P;�<Q=�A ØcØD�^ =Á;N=�Ï R�DÑW"JOW�KZY�MQKZYX]\^sDPE3GPF � DaØ ` G : Y"] = ��W��G : YX] = ��W > � Y[MX^�� >�?@:�;�<
= JcJcJ9 J 96:P;�<Q= K%JLKNM = D > D/R�JOR��"� = Ø ` G : Y"] =QÜ GPÒ�G = MQK Ï6: R = ��W 9 K�R��G : YX] =QÜ GPÒ¨G = M\K Ï6: R = ��W > � Y[M"^ 9">�?�:P;�<Q= K > � KZY[M = G�R > �U�"� = � >%?@:�;�<
= JcJcJD�p%DIG�J�G : Y"] = ��W��ÝØ `

96:P;�<Q='bcbOA K�R = G�Î Ð : R�R = Y,��K�R = G�Î �C: ��� 9 1l��)���K > R��TG���� An`c`
A D6Ö�S = G = DI�@J 9':�;�<
= Ø `

96:P;�<Q='bcbOA K�R = G�Î ] = R���1x��)���K > R���$_������ ¬Ww ")�* 9 1l��)���K > R��L�V� A�`c` ")�*
[�`Y\�\�¤W��d3a,�Y\�� 9':�;�<
= �,jl|W�Yu,^�nmbc|Ja¥��d3jlkl\_ktnl`,\tnDd!jlv�\�nqf�bckln�Á�d0f�bckln{|!��sWbcaY�WbcaYvJkt�V|!f�fc|3¢�bca,vnl`Y\Ci� "�% "Ù"$���\�oW¢
|�jl��Ç�d!aY� �Md!klkl\�k�nl`Y\_kl\�s?bca,�?bca,v�k�d!k��Md!jDd3r�\�nl\_jlk�nl|�nl`,\�jl\�^�u,jlkmbci�\;fco
�Y\D£Ma,\����Yjl|W�,uY^_nmbc|�a,kwG : YX] = d3a,�4G : YX] =QÜ GPÒ�G = M\K Ï': R = ���ÞG : Y"] = kl�M\_^;b�£M^ed3nmbc|�aB�,\;£�aY\�k�d!abcnl\�jDd3nl|Jj 9 ��d'jDd!aYvJ\'iJd3jmb�d!s?fc\2K�¢�bcnl`#fc|W^!d�fqkl^_|��M\��
d!aY� d'nmoW��\�Rm�X[h`WbcktbcaW�V|�jlr0d3nmbc|�a»bckd3v§debca���d3klkl\���d!kqd{��d3jDd3r�\�nl\�jqnl|�nl`Y\y�Yjl|W�,uY^_nmbc|�a�G : YX] =QÜ GPÒ¨G = M\K Ï6: R = �GÜÉ�ênl`Y\_jl\qbck6¼lu,kln�dkmbcaYv!fc\'jDd!aYvJ\0bcnl\_jDd3nmbc|�aG��nl`Y\�kl\�^�|�a,� defcnl\�jla�d3nmbciJ\'|!��nl`Y\��,jl|W�Yu,^�nmbc|JaßG : YX] =QÜ GPÒ�G = M\K Ï': R =ÁVklnDd3jlnmbca,vt¢�bcnl`�nl`,\q��\_oW¢�|�jl��-/.� W�' ,Ç]r�d3nl^D`Y\_k�d3a,��dq^!d�f�fXnl|IK�R = G�Î ] = RLbck�vJ\�a,\�jDd3nl\��G�,[�`Y\£Mjlkln½d3jlv�u,r�\�aWn
|3�]nl`Wbck6�Vu,a,^�nmbc|�a'bck�vJ\�a,\�jDd3nl\���sMd!kl\���|�a�nl`,\qklnljlu,^�nluYjl\{|!�Xnl`Y\ynDd3jlv�\_n6f�bckln
W?�Gnl`,\�a�d3r�\�|3�
nl`Y\�jDd3a,v�\�iJd!jmb�d3sWfc\ÑKV�êd3a,��nl`,\¦bcnl\_jDd3nmbc|�aB\;fc\_r�\�aWn{nmoW��\2Rm�G[�`Y\�kl\�^�|JaY�
d3jlvJuYr�\_aWn½bckynl`Y\{jDd!aYvJ\ 9 d3a,�'nl`,\{nl`?bcjl��d!jlv�u,r�\�aWnhbck�nl`,\{kl\;fc\�^�nmbc|Ja��,jl\��Wbc^!d3nl\c�X�Gd3v§debcabca'nl`,\tkl^_|��M\{|!��nl`Y\{u,kl\�jmw��Y\D£Ma,\���jDd3a,v�\{iJd3jmb�d!s?fc\/KV�
ÙY|Jj]\!d3^D`�d!�Y�Wbcnmbc|�a�defXjDd!aYvJ\6bcnl\�jDd3nmbc|JaL�,nl`,\6£�jlkln�defcnl\�jla�d3nmbciJ\h|!�Gnl`,\��Yjl|W�,u,^�nmbc|�a�G : Y"] =Pà

Ü GPÒ¨G = M\K Ï6: R = r�d3nl^D`,\�k���d3a,��d3a�\�a,^;fc|JkmbcaYv�K�R = G�Î Ð : R�R = Y'^!d�f�fLbck�vJ\�aY\_jDd3nl\���¢h`Wbc^D`�d3^_^�uYr�uWwf�d3nl\�k�nl`,\tjl\_klu?fcnlky|3�]a,\�klnl\��'bcnl\_jDd3nmbc|�a,k{�,\;£Ma,\���sWoÊdtjl\�^�u,jlkmbci�\{bcaWi�|W^!d!nmbc|�a#|!��G : YX] = �[�`Y\�jl\!d!�Y\�jGbck�\�a,^�|JuYjDd!v�\���nl|�iJ\�jmb��Voqnl`�d3nXnl`?bck]kloWaWnDd!¤{�Y\D£MaWbcnmbc|�a��,|W\�kGbca¦��d!^�n�^ed3�,nluYjl\
nl`Y\{kl^_|��WbcaYvÊd3a,�'nmoW�Wbca,v'^�|JaYklnljDd�bcaWnlkq|3��nl`,\{u,kluMd�f�i� "�% "Ù"$w1l�'�M�á-/.� W�' �kloWaWnDd3¤M�

âyªsÆ4È�²]¯{¯�¬/ãgä�³;ò�¯�¬tµ
²]²]³sÂ¾°�°
åVæZ¬¸î�ïO±�ð�®L³DõQð]¬h­

[�`Y\{vJ|Wdef�|!��nl`Y\�[�oW^�|W|JaMìJÙLbcsM|�a�d3^_^;byd3�,�Wwm|Ja�\�¤W�M\�jmbcr�\�aWnqbckqnl`,\t\_i�d�fcuMd!nmbc|�a#|!��nl`Y\�[�o�w
^�|W|�a kloWklnl\�r%d3k0d3a¥bcr��?fc\�r�\�aWnDd3nmbc|Ja¾�?f�d!nm�V|�jlr¶�=|�j�d3�,iJd3a,^�\��À��d3nDd�r�|W�,\;fck��
[h`,\'\_¤�w
�M\�jmbcr�\_aWn�debcr�k¨d3n{d�^�|�r���d3jmbckl|Ja#|3�
nl`,\{\��G|�jln{jl\_�Wu?bcjl\����V|Jjhnl`,\{bcr��?fc\_r�\�aWnDd3nmbc|JaB|3��Á�d
kmbcv�aWb�£M^ed3aWnqklu,s,kl\�n�|3�_Ç]nl`Y\¨ÙLbcsM|�a�d3^�^Db�f�d3a,v�u�d3vJ\�Â ~?�§ç3Ä]ÁVkl\�\¨¡�`Md!�Ynl\�jy���c��� ~�Ç6u,kmbcaYv�\�¤Wnl\�aWw
kmbcs?fc\�[y�¥v�jDd!r�r�d!jlk�d!aY�#[
oW^�|W|�a�� k��M\�jlkmbcklnl\_aWn�kloWklnl\�r×bcaW�VjDd3klnljlu,^�nlu,jl\'¢�bcnl`#nl`,\�\��G|�jln
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def�f�ÙLbcsM|JaMd!^�^;b�n�oW�M\�kDÇ�nl|¥n�oW�M\��IYQ�,����nl`Y\�klu,sYn�oW�M\#`Wbc\�jDd3jl^D`WoÅ|!��ÙLbcs�|�a�d3^�^;b�bck'�VuWf�fco
r�d3�,�M\���|�aWnl|�nl`,\�[y��klu,sYn�oW�M\�`?bc\�jDd!jl^;`WoJ��Ü�a��Md!jlnmbc^�u?f�d!j��]nl`Wbck{r�d3�,�?bca,v��,jl\�kl\�jli�\_k{nl`Y\
kluYs,klu,r��Ynmbc|Ja¾�,jmbcaY^;bc�Wfc\��{bV� \��Ã�½d¥iJdefcu,\#|!��n�oW�M\��Q^!d!aÀsM\�kluYs,klnmbcnluYnl\_�Å�Vjl\�\;fco»bca d3aWo
^�|�aWnl\_¤Wnh¢�`,\�jl\�dtiJdefcu,\�|3�
dtklu,�M\�jln�oW�M\�|3���Åbckq\_¤W�M\�^�nl\��G�

ghkmbca,v�nl`Y\�bcaWnl\�jm��d!^�\2þUK�W\F0Ô�F6G = ��nl`,\�kloWaWnDd3^�nmbc^�r�d3�,�?bca,v#|!�{ÙLbcs�|�a�d3^�^;bys�d3kl\�nmoW�M\�kd3a,��nmoW�M\y\�¤W�Yjl\_klkmbc|�a,k�Á8�VuYa,^�nmbc|JaYk��´d3v�vJjl\�vWd!nl\�k��,uYaWbc|�a,kDÇhnl|{[
oW^�|W|�a�nmoW�M\y\�¤W�Yjl\_klkmbc|�a,k{d3k
�Y\D£Ma,\��'bca�nl`,\{r�|W�YuWfc\ � : ^ = ���"� = ^�Î ^��VY�R : H'bckqjDd!nl`Y\_jhklnljDd�bcv�`Wnm�V|Jjl¢�d3jl�Gé
8 �!�Y�A�#�Y�
º W"FV�U�"� =6> �U�"� = JcJcJH�J�^�K � � ;N= �(M J ` R��"� =6bcbOA H An`c`
A D�� <�;�; DÑJ ` Rn�"� ='bcbOA º W"F0Ô�F'G = Î�� <z;�; � A�`c`
A D
�IYQ�,D/J ` Rn�"� =6bcbOA º W"FVÔ�F'G = Î �IYQ�,� An`c`
A D � R3G�KZY"]�D�J ` R��"� =6bcbOA º W\F0Ô�F6G = Î � R3G�KZYX] � A�`c`A �����
A D�þ < Y,DID
��D�^�J º W"F � K�]"^�DÁ�
DID > DTR�J º W\F0�U�"� = J ` Rn�"� =6bcbOA º W"F0Ô�F6G = Î3���%¢L��)��3^�� > R�� A�`c`A D u DI^�J º W"F � K�]\^�D�vPDwJ ` Rn�"� =6bcbOA º W"F0Ô�F6G = Î3���%ò6�����% /^L ")�*@� A�`c`
A D
Ô¨S[FzK Ï�= D Ï J º W"FVÔ : ^ = ^/D � Y[M�D«J ` Rn�"� =6bcbOA º W"F0Ô�F6G = Î3���%ò6�����% Ï  ")�*@� A�`c` ")�*

[�`Y\t£�jlkln�nm¢�|�jl|!¢�kt|!��nDd3sWfc\�Î?�c��v3bciJ\�d!a�\�¤,d!r��Wfc\'|3�½nl`Y\�nljDd3a,kmf�d3nmbc|JaB|3�¨d'ÙLbcsM|JaMd!^�^;b
nmoW�M\�d!aY��d�r�d3nl^D`?bca,v�iJdefcu,\t\�¤W�,jl\�klkmbc|Ja�bcaWnl|�[y��^�|W�,\��

ê�øN�kë¿ý��L�
ÿmü��h�U���C���Q���X��ýGü�ì��2�@�����tû������
�À��\�o��V\!d3nlu,jl\{|3�êÙLbcsM|JaMd!^�^;b]bck�nl`,\qklu,�,�M|�jln��V|Jj�klnDd3nmbc^!d�f�fco�w�nmoW�M\���|�sW¼l\_^�nlk�¢½bcnl`�r�u?fcnmbc�Wfc\
jl|3fc\�k�Â ~§�,�;Ä��'�qaWoqbcaWnl\_jDd3^�nmbc|Ja�¢�bcnl`�dyÙLbcsM|�a�d3^_^;bG|�sW¼l\_^�n]nDd3�J\�k]�?f�d!^�\�sWotkl\_aY�WbcaYv�r�\�klkDd!v�\�k



ÙLfc|�jmb�d3aAÚ�d3nlnl`,\�k��XÛ!|Wd3^D`Wbcr×�Z�GzW^;`,rtbc�,n��]Û!\�aYk��Ad3`Wfc\�a

nl|�d0kl��\�^;b�£�^�Ï�Ú�ácÐt|!�
d3a�|�sW¼l\�^�n��G[�`,\tkl\_nq|3�
jl|3fc\_k{�M|�klkl\�klkl\_�#sWo�d!a�|Js?¼x\�^�nq^ed3a�^D`Md!aYvJ\
|!i�\�j{nmbcr�\�kl|�nl`Md!nqbcnlktsM\_`Md�i�bc|�j�^;`�d3a,v�\�k�|!i�\�j{nmbcr�\�nl|W|,�]p�\�jl\�¢�\��,|�aY|Jn{¢�d3aWn{nl|�v�|
bcaWnl|�nl`Y\qbcaWnljmbc^!d!nl\��,\�nDdeb�fck�|3��nl`,\�ÙLbcsM|�a�d3^_^;b�|JsW¼l\�^�nyr�|W�Y\Df]s,uYny|�aWfco'v3bciJ\�dtjl|JuYvJ`'bc�Y\!d
|3�Xbcnlkqr�d!�Y�WbcaYv�nl|�nmoW��\��'[y��|Js?¼x\�^�n�jl\��,jl\�kl\�aWnDd3nmbc|JaYk��

�ÀÙLbcs�|�a�d3^�^;bX|Js?¼x\�^�n�bck�jl\��Yjl\_kl\�aWnl\���sWo�d��YoWa�d3r�bc^!def�fcoWw�^�|�a,klnljluY^_nl\����?bcjl\_^�nl\���d3^�oW^Df�bc^
v�jDd!�Y` |3�{jl|!fc\�k'nl`�d3n�kl`�d3jl\�d�^�|�r�r�|�a |�sW¼l\�^�n�jl\��,jl\�kl\�aWnDd!nmbc|�aG�co�d3^D`»jl|!fc\'bck�d�klnDd3nmbc^
[�oW^�|W|Ja#jl\�^�|Jjl�¥nl`�d3n�d3vJv�jl\�v§d3nl\�k0d'kl\�nt|!��a�d3r�\��	èWÔÃß%Í�ãWÓVÒ�ÛMÐ!Ïlß��,|�a,\��=|�j{\!d!^;`Br�\�klkDd!v�\
uYa,�,\�jlklnl|W|W��sWoÊd�jl|3fc\�����ÙLbcs�|�a�d3^�^;b
jl|3fc\�nmoW�M\{bckq�,\�kl^�jmbcsM\_�#sWo�dt[
oW^�|W|�a�jl\�^�|Jjl��nmoW�M\
Á�dtkl\�n�|!��r�\�klkDd!v�\�kmbcv�a�d3nlu,jl\�kDÇqd!aY��\�a�d3sWfc\�k{nl`,\{klnDd3nmbc^{n�oW�M\t^D`,\�^;��bca,v�|3��r�\_klkDd3v�\�kl\�a,�
|��M\_jDd3nmbc|�a,k����¾r�\_klkDd3v�\{�Wbckl��d3nl^D`Y\�jq�=|�j�d�ÙLbcs�|�a�d3^�^;b
r�\�klkDd!v�\�ÁV|Jjqd!nlnljmbcsYu,nl\!Ç�|3��nmoW��\
�
bckydt[�oW^�|W|Ja�nluY�Wfc\t|!��nmoW�M\ º W"F"Î ¹ KZ^�� : R Ï S = G'���½�!é
ó� "$ ¹ KZ^�� : R Ï S = G'��� b é �/� ��J ò6�����% 
��= R3S�F"M�� :���=w> � R3G�KZY"]^ =Á; E > é/ "Ù"�M�'*7 ")�*^'R3G�K Ï R���� > �f,�Y� ;%: R = ��� > � ")�*

[�`Y\�nm¢
|q�VuYa,^�nmbc|JaMd�f�^_|�r��M|JaY\_aWnlk½^'R3G�K Ï R]d3a,� ;%: R = |3�êdq�Wbckl�Md!nl^;`,\�jqjl\edef�bcØ�\ynl`Y\ynm¢�|��V|�jlr�k|3�¨r�\�klkDd3vJ\'�Wbckl�Md!nl^;`Wbca,v»klu,�Y�M|Jjlnl\��ÀsWo ÙLbcsM|�a�d3^_^;bV��� f�d!nl\�s?bca,�WbcaYv d3k�bca���F6SVYUÎ Y :���=fc\!d3�,k�nl|�nl`,\q\�¤W\�^_uYnmbc|Ja�|3�]nl`,\{r�|Jkln�kl�M\�^;b�d�f�bcØ�\���bcr��?fc\�r�\�aWnDd3nmbc|Ja�|!�]nl`,\{r�\�nl`,|W�sY :���=ÁV¢�`?bc^D`#�,\��M\�a,�Yk�|Ja#nl`Y\�jlu,a?w�nmbcr�\�`?bcklnl|Jjlo#|3�yjl|!fc\'d!^��WuWbckmbcnmbc|�aMk��V|�j{nl`,\�|�sW¼l\�^�n���F'S0Y�Ç;�
�¿klnljmbc^�n�sWbcaY�WbcaYvæd3k{bca���F6SVY�� Y :���= \�¤W\�^�u,nl\�k�nl`Y\�r�\_nl`Y|W�#kl��\�^;b�£�\��»klnDd!nmbc^!def�fco#�V|Jj{nl`Y\^�u,jljl\�aWn6jl|!fc\��V�À�?bckl��d3nl^D`,\�j�bck�^�jl\!d!nl\���sWo�d{^!def�f´nl| º W"FXÎ Y = Ö ¹ KZ^�� : R Ï S = G�¢�`Wbc^;`��Yjl|!i�bc�,\�kd3a�bcaWbcnmb�defyr�\_nl`Y|W��bcr��?fc\�r�\�aWnDd3nmbc|Ja»�V|�jc^'R3G�K Ï R¨d3a,� ;%: R = �ê[h`,\t�Vu,a,^�nmbc|�a ;%: R = bck�nDd!v�vJ\��d3k�r�u,nDd3sWfc\�¢½bcnl`Bnl`,\sf,�Y���J\�oW¢�|Jjl�¥kmbca,^�\'bcntbck�|3iJ\�jljmbc�,�Y\�aÀ�,oWa�d3rtbc^!d�f�fcoÀ¢�`Y\�a,\�iJ\�j�d
r�d3nl^D`WbcaYv{�Wbckl�Md!nl^;`,\�j6bck�^�jl\!d!nl\��tbca�d�kluYs,jl|3fc\J�W[�`Y\��Wbckl��d3nl^D`Y\�j½d3nlnljmbcs,uYnl\�k ��= R3S[F"M�� :���=d3a,�7^ =Á; E�d!jl\'u,nmb�f�bckl\��ZsWo¥nl`,\�[�oW^�|W|Ja¥f�bcs,jDd3jlo ^�|W�Y\�nl`�d3n�`�d3k�nl|�¢�|�jl�Bu,a?b��V|Jjlrtfco»|Ja�?bckl��d3nl^D`,\�jlk{|3��d3jlsWbcnljDd3jlo�jl|3fc\_k��
[�`Y\�f�d3kln�nm¢�|�f�bcaY\�k�bca#nDd3sWfc\�Î?�c��kl`,|3¢ `Y|!¢�nl`,\�nm¢�|��V|�jlr�k{|3�yÙLbcsM|JaMd!^�^;byr�\�klkDd!v�\

kl\�a,��|��M\�jDd!nmbc|�a,k�d3jl\�nljDd3a,kmf�d3nl\���bcaWnl|�[y���Vu,aY^�nmbc|Ja�^edef�fck���+qaY^�\�d�kloWklnl\�r0d3nmbc^�\�aY^_|W�?bca,v
|3�G|JsW¼l\�^�nlk��,jl|3fc\_k�d3a,��r�\�nl`,|W�,k�sWo�dqv�jDd!�Y`�|!�Mf�bcaY�J\��'[y�'jl\�^_|�jl�,k�d3a,�t�Vu,aY^_nmbc|�a'^Dfc|�klu,jl\�k
`Md!k]sM\�\�a{�V|JuYa,�L�Jnl`,\�nljDd3a,kmf�d3nmbc|Ja�|!�Mjl|!fc\�nmoW��\�d3a,�tjl|!fc\�i�d�fcuY\�\�¤W�,jl\�klkmbc|JaYk�^!d3a�sM\�^ed3jljmbc\��
|�u,n�bca�dtnmoW�M\DwmkDd��V\{¢�d�o�d3k�bca,�?bc^!d!nl\��#sWo�\�¤,d!r��?fc\_khbca�nDd3sWfc\�Î?�c���

�qa�bcaWnl\�jl\_klnmbcaYv��,\�nDdeb�fXbckhnl`,\h�Éd3^�n�nl`�d3n½d�ÙLbcsM|�a�d3^_^;b]jl|!fc\�Ó�Ì�Í�ÐcÒ = G�^PF6Y�bck�r�d!�Y�M\_�'nl|d�[�oW^�|W|�a Õ!ã�áZÊYÐOÒ = G�^PF'Y�nl`�d3n¨d3vJv�jl\�v§d3nl\�k�d�nmoW��\�kl�M\�^;b�£�^!d!nmbc|�ahÒ = G�^PF6Y�ÎN�Àd3a,�#d�kl\�n{|!��Vu,aY^�nmbc|JaYk
nl|{¢�|�jl��|�atbca,klnDd3a,^�\�k�|!�Gnl`Md!n6n�oW�M\tÁ�Ò = G�^PF6Y�Î Ï F��"�
p�Ò = G�^PF'YUÎ GPF ;N=�� HQKZ^'R = Y Ï�= � = ^'R%p�����DÇ;��[�`,\�d3vJv�jl\�v§d3nmbc|JaÅ|!�{nmoW��\�k�d3a,�»iJdefcu,\�k�bcaWnl| d'£Mjlklnmw�^;f�d!klk�f�d!aYvJuMd!v�\�|�sW¼l\�^�n�bck�d
v�|W|W��\_¤,d3r��Wfc\q|!��nl`,\��M|!¢�\�j
d�i�d�b�f�d3sWfc\{nl|{�Md!nDdqr�|W�,\;fMbcr��Wfc\�r�\�aWnl|Jjlk�nl`Yjl|JuYvJ`�[
oW^�|W|�a�� k
`?bcvJ`Y\_jmwm|Jjl�Y\_j{nmoW�M\{kloWklnl\�r��
[�`Y\]�V|!f�fc|3¢�bca,vq�VjDd3vJr�\�aWnlkX|3��nl`Y\�v�jDd!r�r�d3j]�,\;£�a?bcnmbc|JaYk]bca�nl`Y\�r�|W�,u?fc\ Ü W
� =�Ï R�Î ^��VY�R : HÁVkl\�\'£�v�u,jl\#ÎW�Ã�eÇ�kl`,|3¢Snl`�d3n'nl`,\�r�\�^D`�d3aWbcklr�|3��\�¤Wnl\_aYkmbcsWfc\Bv�jDd3r�r�d3jlk�bck'klu"®�^;bc\�aWnmfco

\�¤W�,jl\�klkmbci�\ynl|q^!d!jljlo{|�u,n]nl`Y\�r�d!�Y�WbcaYvJk6bca,�?bc^!d!nl\���bca�nDd3sWfc\yÎ?�c��d!aY��nl`�d3n]nl`,\�kl\�r0d3�,�?bca,v�k
^!d3a�sM\{¢�jmbcnlnl\�a'bca�dtjDd!nl`Y\�j�jl\!d!�Md!s?fc\�¢�d�o��
8 �!�Y�A�#�Y�
º W"F ?@:�;�<
=6>�?�:P;�<Q=yBsBsB

9 J º W"F � K � � ;N="?@:�;�<\={B&` Fz��R%þUK�W"F ?@:�;�<
= ���0��� 9 �F���R%þUK�W"F ?�:P;�<Q= �½�V��� 9">�?�:P;�<Q= � >�?�:P;�<Q=�BCBsBD��ND ��= R3S[F"M JLKNM =kB2`a96:P;�<Q='bcbOAn9 Î ��= R3S[F"M Î ^'R3G�K Ï R���� A�`c`
A D'Î3D ��= R3S[F"M�JLKNM ={B2`x9':P;�<Q=6bcbOA�9 Î ��= R3S[F"M Î ;%: R = ��� A�`c`
A �
	LY[F«^ < � H!	(� B2`x9 ")�*



ghkmbca,vCo�¤Wnl\_aYkmbcsWfc\��qjDd3r�r�d3jlk��V|�j��yd3nDd�Ú'|W�,\;f�f�bcaYv

8 �!�Y�A�#�Y�
º W"F Ü W
� =�Ï R ?�:P;�<Q='>%?@:�;�<
=/BsBCBD�GPF ;N= D
GPF ;N= � :���= JLKNM = D �«= R3S�F"M"^'D � W'Y[MX^�J º W"F Ü W
� =�Ï R%¸ = R3S[F"M � Y MX^CD = Y[M�DB&`a9':�;�<
=6bcbOA0d  8 #%)�% "$��' "Ù F0W
� =�Ï R > º W"F"Î Ü W
� =�Ï R¼J �6 "Ù"���6*�% "$ FzKNM4J º W"F"Î Y = Ö Ü KNM�����% "$cGPF ;N= � :���= J ��= ")�*

�V)�* ��=w> GPF ;N= � :���= Î3�5JZ�6 "Ù"���6*�% "$ F0W
� =�Ï RLJ FVW"� =�Ï R
� W'Y[MX^ ")�*

��= ")�* A�`c`
A ÎZÎ�Î ")�*

#h|Jnl\�nl`Md!n�nl`Wbck'jl\_¢hjmbcnmbca,v»^ed3�,nluYjl\�k�nl`Y\AÙLbcsM|JaMd!^�^;b�kl^�|��WbcaYv jlu?fc\_k����V|�j�\�¤,d!r��?fc\J��nl`Y\
bc�Y\_aWnmb�£M\�j �«= bck�sM|�u,a,��nl|�nl`Y\Cðl^�u,jljl\�aWn�×�|�sW¼l\_^�n�bca�nl`Y\{kl^�|J�M\{|3�ênl`Y\{r�\�nl`Y|W��sWbca,�?bca,v�k
� W'Y[MX^{sWo�i�bcjlnluY\�|!��d�jl\�^�u,jlkmbci�\�|�sW¼l\�^_n{s?bca,�?bca,v�bca#[
oW^�|W|�aG�]z�bcrtb�f�d!jmfco���nl`Y\�a�d3r�\�kt|!�jl\�^�|Jjl�Bd3nlnljmbcs,uYnl\_k�nl`�d3n�kl`,|�uWfc�»a,|�n�sM\'i�bckmbcsWfc\�nl|�ÙLbcsM|�a�d3^_^;b{�,jl|�vJjDd3r�r�\_jlk�d3jl\�r�d!�Y\
bcaMd!^�^�\�klkmbcsWfc\'sWo��Yjl\D£M¤�bca,v�nl`Y\_r×¢�bcnl`Ad3a�u,aY�,\�jlkl^�|Jjl\�nl`Md!nqbckq�WbckDdef�fc|!¢�\��#bca�nl`Y\�kl|�u,jl^�\
kloWaWnDd3¤M�

${ª&%¾ð�óDµ6­Gð�°(' ¯�®�Å¶µ�¬�°*) ¯�¬t²]óD±�°t³D¬w²+%¾ð6õQµ�®�Å{ñ

[�`Y\{¢�|Jjl���Y\�kl^_jmbcsM\���bca�nl`Wbckq��d3�M\_jq^!d!a�sM\tkl\_\�a�d3kydt^�|JaWnljmbcsYu,nmbc|�aBnl|!¢�d!jl�Yk�nl`,\2ðlnmoW�M\
defc^D`Y\_rtbckln�� k{�,jl\!d!r/×�Â�Æ�Äm��nl|�\�¤W�,jl\�klk{rtuWfcnmbc�Wfc\���d3nDd�r�|W�,\;fck{u,a?b��=|�jlrtfco'bcaAdtklu"®�^;bc\�aWnmfco
\�¤W�,jl\�klkmbci�\�nmoW�M\�kloWklnl\�r'�
[�`Y\�jDd!�?bc�»bcr��?fc\�r�\�aWnDd3nmbc|Ja¾|3��d���d3nDd#r�|W�,\;fybcaÀnl`Y\�n�oW�M\��Zd3a,�»��\�jlkmbcklnl\�aWn�[�o�w

^�|W|�a��VjDd3r�\_¢�|�jl��`�d3k�nl`Y\��V|3f�fc|!¢�bcaYvæd3�,i�d!aWnDd3vJ\�k�^�|Jr��Md!jl\��#¢�bcnl`Bd'kloWklnl\�rö�Yjl|Jnl|�nmoW��\
bcr��Wfc\�r�\�aWnl\����Vjl|Jrèkl^�jDd3nl^D`Lé
} [�`,\�^_|�a,klnljluY^�nl\_�ÅkloWklnl\�r¸bca,`Y\�jmbcnlk�r�|Jkln'|3��[
oW^�|W|�a�� k�kloWklnl\�r �Vu,a,^�nmbc|�a�def�bcn�o�ÁV�M\_jmw
kmbcklnl\_aY^�\�r�d3a�d3vJ\�r�\�aWn��Gv§d3jls�d3v�\�^�|3f�fc\�^_nmbc|�aG��^�|W�,\�v�\�a,\�jDd3nmbc|JaL�Xr�|W�,u?f�d!j{^�|�r��?b�f�d!nmbc|�a
\_nl^���Ç�É

} #�|{^�|�r��?b�fc\�j�bcr��Wfc\�r�\�aWnDd!nmbc|�a��Wa,|3¢�w�`,|3¢»bck
aY\�\_�Y\���nl|qbcr��Wfc\�r�\�aWnynmoW�M\�^D`Y\�^D��\_jlk½�=|�j
��|3fcoWr�|Jjl�Y`Wbc^�ÁV`?bcvJ`Y\�jmw�|Jjl�Y\�jDÇq��d3nDd�r�|W�Y\Dfck�É
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