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rueda una película

sustdet

Santiago

verbo

fn fv

s

fn

s(fn(Santiago),fv(verbo(rueda),fn(det(una),sust(película))))
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s(nil): .
s(s(X,Y)): s(X) s(Y).
s(s(X,Y,X)): [X] s(Y) [X].
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reduce 1 reduce 2

reduce 1

s(nil¹)  2

s(nil³)  4

s(nil²)  4

s(s(nil²,nil²))  4

s(nil²)  4

reduce 1 reduce 2

reduce 1

s(nil¹)  2

s(nil²)  4

s(s(nil²,nil²))  2

s(nil): .
s(s(X,Y)): s(X) s(Y).
s(s(X,Y,X)): [X] s(Y) [X].

s(nil³)  4 s(nil²)  4=

(1)

(2)

s                   2

s        2

s

X = nil¹ X = nil¹

nil¹

reduce 1 reduce 2

reduce 1¹[nil | s(¹,¹)]

s¹([nil | s(¹,¹)])  2

s¹([nil | s(¹,¹)])  2s¹([nil | s(¹,¹)])  4

s¹([nil | s(¹,¹)])  4

s(¹[nil | s(¹,¹)])  4

respuesta: s¹([nil | s(¹,¹)])
entrada: Ø

esqueleto independiente del contexto atributos

se propagan los cambios

instanciación cíclica

(se han omitido los pasos intermedios
de las siguientes subsumciones)

ciclo
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N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�SK�6B 4%-=R�5`f:ubqgi&R �P� �KB�-TR;5`fkv`i�wgi�yzin{Fik|diA�QqziSK�6B 4%-=R�5`fX�Jq�>
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�N �;M �=R -TR�P� �KB -=R;5`f:udinv`ixwgixyzin{`i:|Jqgi S �6B 4 -=R;5`fn��qgi��R`fX�Jqgi�4��EM�M �E@�- S�N � �T4L�6N R -=R;5FfC��in�`i���in�`i���in�Lq >
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�SK�6B 4%-=R�5`f:ubqgi���R`fkvLqgiN �;M �=R -TR�P� �KB -=R;5`f�wzi�yzin{`iX|diA�Fik�Qq >
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�N �;M �=R -TR�P� �KB -=R;5`f:udinv`ixwgixyzin{`i:|Jqgi S �6B 4 -=R;5`fn��qgi4�EM;M �E@%- S;N � �E4L�EN R -TR;5`fX�diC��in�`i:�din�`i:�Jq >
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s R �P� �KB�-TR;5 �"f:udinv`ixwgixyzin{`ik|Lqgi � �gfn�Qqgi�5;RFfX�di:��ik�LqgiSK�6B 4%-=R�5`fC�Oq�>
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�N �;M �=R -TR�P� �KB -=R;5`f:udinv`ixwgixyzin{`i:|Jqgi S �6B 4 -=R;5`fn��q�>
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�SK�6B 4%-=R�5`f:ubqgi&R �P� �KB�-TR;5`fkv`i�wgi�yzin{Fik|diA�Qq >
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�SK�6B 4%-=R�5`f:ubqgi 4�EM;M �E@%- S;N � �E4L�EN R -TR;5`fkv`i�wgi�y�ik{`ik|`in�Qq >
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�N �;M �=R -TR�P� �KB -=R;5`f:udinv`ixwgixyzin{`i:|Jqgi S �6B 4 -=R;5`fn��q�>
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�SK�6B 4%-=R�5`f:ubqgi&R �P� �KB�-TR;5`fkv`i�wgi�yzin{Fik|diA�Qq >
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�SK�6B 4%-=R�5`f:ubqgi 4�EM;M �E@%- S;N � �E4L�EN R -TR;5`fkv`i�wgi�y�ik{`ik|`in�Qq >
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�N �;M �=R -TR�P� �KB -=R;5`f:udinv`ixwgixyzin{`i:|Jqgi/� R`fn��qgiN �;M �=R -TR�P� �KB -=R;5`fX�`i:��in�`iC��in�`i:�Jqgi)S �6B 4%-TR;5`fk�Lq�>
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�N �;M �=R -TR�P� �KB -=R;5`f:udinv`ixwgixyzin{`i:|Jqgi � �gfn��qgiN �;M �=R -TR�P� �KB -=R;5`fX�`i:��in�`iC��in�`i:�Jqgi)S �6B 4%-TR;5`fk�Lq�>
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�N �;M �=R -TR�P� �KB -=R;5`f:udinv`ixwgixyzin{`i:|Jqgi S �6B 4 -=R;5`fn��qgi��R`fX�Jqgi3.$."f��Oqgi N �;M �TR -=R�P� �KB�-=R;5Ffk�`i:��ik�`i:��in�?i���q >
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�N �;M �=R -TR�P� �KB -=R;5`f:udinv`ixwgixyzin{`i:|Jqgi S �6B 4 -=R;5`fn��qgi��R`fX�Jqgi�N �;M��=R -=R�=� �KB�-=R�5`fC��in�Fi:��in�`i���in�Lq >
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�N �;M �=R -TR�P� �KB -=R;5`f:udinv`ixwgixyzin{`i:|Jqgi S �6B 4 -=R;5`fn��qgi��R`fX�Jqgi�N �;M��=R -=R�=� �KB�-=R�5`fC��in�Fi:��in�`i���in�Lq >
N �;M��=R -=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s�SK�6B 4%-=R�5`f:ubqgi���R`fkvLqgi/.$.�f�w;qgiN �;M �=R -TR�P� �KB -=R;5`fxy�in{`ik|din�Fik�di:�Jq >



� � � � ! � 	 ��� # � ��� ��� � � � �

N ��M �=R -=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;seS �6B 4%-TR;5`f:ubqzi�� R`fkvLqziN �;M �=R -TR�P� �KB -=R;5`f�wzi�yzin{`iX|diA�?iX�Jq >
N ��M �=R -=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;s 5���bB6NPR -=R;5`fCu+inv`ixwzi�yzin{`iX|Jqgi)S �6B 4%-TR;5`fn�Qq�>
N ��M �=R -=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;seN �;M �=R -=R�P� �OB�-=R;5`fCu+inv`ixwzi�yzin{`iX|Lqgi)S �6B 4 -=R;5`fn��q�>
�P@�M�-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;s � �gfCubqgi S �6B 4 -=R;5`fkvQqgi&5���J�6N=@+f�w;q�>
�P@�M�-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;s � �gfCubqgi S �6B 4 -=R;5`fkvQqgi&5���J�6N=@+f�w;q�>
�P@�M�-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;s � �gfCubqgi S �6B 4 -=R;5`fkvQq�>
�P@�M�-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;s � �gfCubqgi S �6B 4 -=R;5`fkvQq�>
�P@�M�-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;s�S �6BP4%-=R;5`fCubqgi&5���L�EN=@+fkvQq�>
�P@�M�-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;s R`f:udinv`ixw;qzi'S �6B 4%-TR;5`fxy�q�>
�P@�M�-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;s }df:udinv`ixwgixy�qgi'S �6BP4%-=R;5`fX{Lq�>
�P@�M�-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;s�S �6BP4%-=R;5`fCubq�>
R�=� �KB�-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;s 5;R`f:u+ikv`ixw;qgi&R �P� �KB�-TR;5`fxyzik{`ik|diA�?ik�di:�Oq >
R�=� �KB�-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;s 5;R`f:u+ikv`ixw;qgi B�*T�Ffxy�qzi 5�R`fk{`ik|`iA�Qq�>
R�=� �KB�-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;s 5;R`f:u+ikv`ixw;q�>
R�=� �KB�-=R�5 �"fXhdiXjdiXl+inmFino`ikpJqTr;r;s 5;R`f:udinv`ixw;qzi �6N��;� ��fxy�qgi&R�=� �KB�-=R�5 �"fk{`iX|diA�Fik�`i:��in�Lq >
R�=� �KB�-=R�5 �"fXhdiXjdiXl+inmFino`ikpJqTr;r;seS �6B 4 -=R;5`f:uJqgi �6N��;� �"fkvLqgiR �P� �KB�-TR;5 �"f�wzi�yzin{`iX|diA�Fik�Lq >
R�=� �KB�-=R�5 �"fXhdiXjdiXl+inmFino`ikpJqTr;r;s 5;R`f:udinv`ixw;qzi �6N��;� ��fxy�qgi&5;RFfk{`ik|din�Qq�>
R�=� �KB�-=R�5 �"fXhdiXjdiXl+inmFino`ikpJqTr;r;seS �6B 4 -=R;5`f:uJqgi �6N��;� �"fkvLqgi&5�R`f�wgi�y�in{Lq�>
R�=� �KB�-=R�5 �"fXhdiXjdiXl+inmFino`ikpJqTr;r;s 5;R`f:udinv`ixw;qzi �6N��;� ��fxy�qgi'S �;B 4%-=R;5Ffk{Lq�>
R�=� �KB�-=R�5 �"fXhdiXjdiXl+inmFino`ikpJqTr;r;seS �6B 4 -=R;5`f:uJqgi �6N��;� �"fkvLqgi'SK�6B 4%-=R�5`f�w;q�>
R�=� �KB�-=R�5 ��fXhdiXjdiXl+inmFino`ikpJqTr;r;s 5;R`f:udinv`ixw;qzi � �gfxy�qzi 5�R`fk{`ik|`iA�Qq�>
N ��M �=R -=R �P� �KB�-TR;5`fXhdiXjdiXl+inmFino`iXpLq=r;r�s�N �;M��=R -=R�=� �KB�-=R�5 �"f:u+ikv`ixwgi�y�ik{`ik|Lqzi
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N �;M �=R -TR�P� �KB -=R;5`fn�?ik�di:��ik�`i:��in��q >
N �;M��=R -=R�=� �KB�-=R�5`fXhdikj`iXl+inm`ikoFikpJqTr�r;s�4��EM�M �E@�- S�N � �T4L�6N R -=R;5Ff:u+inv`i�wgi�yziX{`ik|LqziN �;M �=R -TR�P� �KB -=R;5`fn�?ik�di:��ik�`i:��in��q >
N �;M��=R -=R�=� �KB�-=R�5`fXhdikj`iXl+inm`ikoFikpJqTr�r;seS �6BP4%-=R;5`fCubqgiN �;M �=R -TR�P� �KB -=R;5`fkvFixwgi�yzik{`ik|diA� q >
N �;M��=R -=R�=� �KB�-=R�5`fXhdikj`iXl+inm`ikoFikpJqTr�r;s .$."fCubqgi�N �;M �=R -=R�P� �OB�-=R;5`fXv`ixwgi�y�in{`iX|`iA�Qq >
N �;M��=R -=R�=� �KB�-=R�5`fXhdikj`iXl+inm`ikoFikpJqTr�r;s�4��EM�M �E@�- S�N � �T4L�6N R -=R;5Ff:u+inv`i�wgi�yziX{`ik|Lq >
N �;M��=R -=R�=� �KB�-=R�5`fXhdikj`iXl+inm`ikoFikpJqTr�r;seN �;M��=R -=R�=� �KB�-=R�5 �"f:u+ikv`ixwgi�y�in{`ik|Qq >
N �;M��=R -=R�=� �KB�-=R�5`fXhdikj`iXl+inm`ikoFikpJqTr�r;seS �6BP4%-=R;5`fCubq�>
N �;M��=R -=R�=� �KB�-=R�5`fXhdikj`iXl+inm`ikoFikpJqTr�r;s R�P� �KB�-=R;5 ��f:u+invFixwgi�yzik{`ik|Jq >
N �;M��=R -=R�=� �KB�-=R�5 �"fXhdiXjdiXl+inmFiko`ikpLqTr;r;s R�=� �KB�-=R�5`f:u+invFixwgi�yzik{`ik|JqgiN �;M �=R -TR�P� �KB -=R;5 �"fk�Fik�di:�+in�`i:��iX�Lq >
N �;M��=R -=R�=� �KB�-=R�5 �"fXhdiXjdiXl+inmFiko`ikpLqTr;r;seS �;B 4%-=R;5Ff:ubqgiN �;M �=R -TR�P� �KB -=R;5 �"fXv`ixwgi�y�in{`ik|dik�Qq >
N �;M��=R -=R�=� �KB�-=R�5 �"fXhdiXjdiXl+inmFiko`ikpLqTr;r;s R�=� �KB�-=R�5`f:u+invFixwgi�yzik{`ik|Jq >
N �;M��=R -=R�=� �KB�-=R�5 �"fXhdiXjdiXl+inmFiko`ikpLqTr;r;seS �;B 4%-=R;5Ff:ubq�>
N �;M��=R -=R�=� �KB�-=R�5 �"fXhdiXjdiXl+inmFiko`ikpLqTr;r;seS �;B 4%-=R;5Ff:ubq�>
N �;M��=R -=R�=� �KB�-=R�5 �"fXhdiXjdiXl+inmFiko`ikpLqTr;r;seS �;B 4%-=R;5Ff:ubq�>
N �;M��=R -=R�=� �KB�-=R�5 �"fXhdiXjdiXl+inmFiko`ikpLqTr;r;seS �;B 4%-=R;5Ff:ubq�>
N �;M��=R -=5;G�R���-=R;5FfXhdikjdi:l+inm`inoFiXpJq=r�r�s�N �;M �=R -=R�P� �OB�-=R;5`fCu+inv`ixwzi�yzin{?ik|Jqgi B+*T�?fn�Qqgi4�EM;M �E@%- S;N � �E4L�EN R -TR;5`fX�diC��in�`i:�din�`i:�Jqgi B+*T�Ffk�Qq >
N �;M��=R -=5;G�R���-=R;5FfXhdikjdi:l+inm`inoFiXpJq=r�r�s R�P� �KB -=R;5`f:udinv`ixwgixyzin{`ik|Lqgi)B�*T�Ffn�QqziR �P� �KB�-TR;5`fX�diC��in�`i:�+in�`i:�Oqzi)B+*E�Ffk�Lqgi�R�=� �KB�-=R�5`fA�?in�FiA�Fik�di �`i�Oq >
N �;M��=R -=5;G�R���-=R;5FfXhdikjdi:l+inm`inoFiXpJq=r�r�s�S �6B 4%-TR;5`f:ubqzi B+*T�FfkvQqgi4�EM;M �E@%- S;N � �E4L�EN R -TR;5`f�wgixyzin{`ik|FiA�Fik�Qq >
N �;M��=R -=5;G�R���-=R;5FfXhdikjdi:l+inm`inoFiXpJq=r�r�s R�P� �KB -=R;5`f:udinv`ixwgixyzin{`ik|Lqgi)B�*T�Ffn�Qqzi4�EM;M �E@%- S;N � �E4L�EN R -TR;5`fX�diC��in�`i:�din�`i:�Jq >



� � � � ! � 	 ��� # � ��� ��� � � ���

N ��M �=R -=5�G;R���-=R�5`fXhdikj`iXl+inm`iko`ikpLqTr;r;s�4��EM;M��E@�- S;N � �T4L�ENPR -=R;5`fCu+inv`ixwzixyzin{FiX|JqgiB�*T�Ffn�Qqzi&R�P� �KB -=R;5`fX�`i:��in�`iC��in�`i:�bq.>
(�OB�� ��-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;s 5���bB6NPR -=R;5`fCu+inv`ixwzi�yzin{`iX|Jq >
(�OB�� ��-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;s�4L��4bS���-=R;5`f:udinv`ixwgixyzin{`ik|Lq >
5� �bB6N R -TR;5`fXhdiXjdiXl+inmFino`ikpJqTr;r;s 5;R`f:udinv`ixw;qzi'S �6B 4%-TR;5`fxy�q�>
5� �bB6N R -TR;5`fXhdiXjdiXl+inmFino`ikpJqTr;r;s 5���bB;N R -=5� �J�EN=@�-TR;5`f:u+ikv`ixwgi�y�ik{`ik|Lqzi@��$-=R;5`fk�Fik�di:�+in�`i:��ik�Lqgi�R�P� �KB -=R;5`fC�+in�`i��?ik�`iA�Fik�Lq >
5� �bB6N R -TR;5`fXhdiXjdiXl+inmFino`ikpJqTr;r;s 5���bB;N R -KB�5 ����� � S -=R;5`f:udinv`ixwgixy�in{`iX|Lqgi@��$-=R;5`fk�Fik�di:�+in�`i:��ik�Lqgi�R�P� �KB -=R;5`fC�+in�`i��?ik�`iA�Fik�Lq >
5� �bB6N R -TR;5`fXhdiXjdiXl+inmFino`ikpJqTr;r;s 5���bB;N R -=5� �J�EN=@�-TR;5`f:u+ikv`ixwgi�y�ik{`ik|Lq >
5� �bB6N R -TR;5`fXhdiXjdiXl+inmFino`ikpJqTr;r;s 5���bB;N R -KB�5 ����� � S -=R;5`f:udinv`ixwgixy�in{`iX|Lq >
5� �bB6N R -TR;5`fXhdiXjdiXl+inmFino`ikpJqTr;r;seS �6B 4 -=R;5`f:uJqgi&R�P� �OB�-=R;5`fXv`ixwgi�y�in{`ik|din�Qqgi5 ���bB6N R - �=R @J��R M+fX�diC��in�`i:�+in�`iC�bq >
5� �bB6N R -TR;5`fXhdiXjdiXl+inmFino`ikpJqTr;r;seS �6B 4 -=R;5`f:uJqgi&5���bB;N R - �=RK@J� R M+fXv`ixwgi�y�in{`ik|dik�Qq >
5� �bB6N R -TR;5`fXhdiXjdiXl+inmFino`ikpJqTr;r;s 5���bB;N R - �=RK@J� R M�-TR;5`f:u+ikv`ixwgi�y�ik{`ik|Lq >
5� �bB6N R -TR;5`fXhdiXjdiXl+inmFino`ikpJqTr;r;s�4L��4bS �$-=R;5`fCu+inv`ixwzi�yzin{`iX|Jqgi5 ���bB6N R -=5���J�6N=@�-=R;5Ffn�Fik�diC��in�FiC��ik�Lq >
5� �bB6N R -TR;5`fXhdiXjdiXl+inmFino`ikpJqTr;r;s�4L��4bS �$-=R;5`fCu+inv`ixwzi�yzin{`iX|Jqgi5 ���bB6N R -KB�5��� � � S -=R�5`fn�Fik�`i:��ik�Fi:�+in�Qq >
5� �bB6N R -TR;5`fXhdiXjdiXl+inmFino`ikpJqTr;r;s�4L��4bS �$-=R;5`fCu+inv`ixwzi�yzin{`iX|JqgiR �P� �KB�-TR;5`fn�FiX�di:��in�Fi:��in�Lq >
5� �bB6N R -TR;5`fXhdiXjdiXl+inmFino`ikpJqTr;r;s�4L��4bS �$-=R;5`fCu+inv`ixwzi�yzin{`iX|Jqgi5 ���bB6N R - �=R @J��R M�-=R;5Ffn�Fik�diC��in�FiC��ik�Lq >
5� �bB6N R -TR;5`fXhdiXjdiXl+inmFino`ikpJqTr;r;s�4L��4bS �$-=R;5`fCu+inv`ixwzi�yzin{`iX|Jqgi4�EM;M �E@%- S �6B 4 -=R;5`fn�?ik�di:��ik�`i:�+ik�Lq >
4��6M;M �E@�-KS �6B 4%-TR;5`fXhdiXjdiXl+inmFino`iXpLq=r;r�s�S �6BP4%-=R;5`fCubq�>
5� �bB6N R -T5���J�ENT@�-=R;5`f:hdikjdiXldinm`ikoFikpJqTr�r;s 5;R`f:u+ikv`ixw;qgi&5�R`fxyzin{Fik|Jqgi&5� �J�EN=@+fk�Qqgi
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5�R`fX�di:�+in�Lq�>
5���JB6N R -=5 ���J�EN=@%-=R;5`fXh`ikjdiXl+ikmFino`iXpLq=r;r st5�R`f:u+invFixw;qgi&5� �J�EN=@+f�y�qgi5�R`fk{`ik|`iA�Qqgi&5;RFfX�di:��ik�Lq�>
5���JB6N R -=5 ���J�EN=@%-=R;5`fXh`ikjdiXl+ikmFino`iXpLq=r;r st5�R`f:u+invFixw;qgi&5;RFfxyzin{`iX|Jqgi&5���L�EN=@+fn��qgiSK�6B 4%-=R�5`fX�Jq�>
5���JB6N R -=5 ���J�EN=@%-=R;5`fXh`ikjdiXl+ikmFino`iXpLq=r;r s	SK�6B 4%-=R�5`f:ubqgi&5�R`fkv`ixwzi�y�qgi&5� �J�EN=@+fX{Lqgi5�R`fX|diA�?ik�Jq�>
5���JB6N R -=5 ���J�EN=@%-=R;5`fXh`ikjdiXl+ikmFino`iXpLq=r;r st5�R`f:u+invFixw;qgi&5� �J�EN=@+f�y�qgiSK�6B 4%-=R�5`fk{Lqgi&5�R`fX|diA�?ik�Jq�>
5���JB6N R -=5 ���J�EN=@%-=R;5`fXh`ikjdiXl+ikmFino`iXpLq=r;r s	SK�6B 4%-=R�5`f:ubqgi&5�R`fkv`ixwzi�y�qgi&5� �J�EN=@+fX{LqgiSK�6B 4%-=R�5`fX|Jq�>
5���JB6N R -=5 ���J�EN=@%-=R;5`fXh`ikjdiXl+ikmFino`iXpLq=r;r st5�R`f:u+invFixw;qgi&5� �J�EN=@+f�y�qgi'S �6BP4%-=R;5`fX{Lq�>
5���JB6N R -KB 5����� �KS -=R;5`f:hdikjdiXldikm`inoFiXpJq=r r;s�S �6B 4%-TR;5`f:ubq�>
5���JB6N R -KB 5����� �KS -=R;5`f:hdikjdiXldikm`inoFiXpJq=r r;s�S �6B 4%-TR;5`f:ubq�>
5���JB6N R -KB 5����� �KS -=R;5`f:hdikjdiXldikm`inoFiXpJq=r r;s�S �6B 4%-TR;5`f:ubqzi R�P� �OB�-=R;5`fXv`ixwgi�y�in{`ik|din�Qq.>
5���JB6N R -KB 5����� �KS -=R;5`f:hdikjdiXldikm`inoFiXpJq=r r;s�S �6B 4%-TR;5`f:ubqzi S �6B 4 -=R;5`fkvQq >
5���JB6N R -KB 5����� �KS -=R;5`f:hdikjdiXldikm`inoFiXpJq=r r;s�S �6B 4%-TR;5`f:ubqzi S �6B 4 -=R;5`fkvQq >
5���JB6N R -KB 5����� �KS -=R;5`f:hdikjdiXldikm`inoFiXpJq=r r;s�S �6B 4%-TR;5`f:ubqzi4�EM;M �E@%- S;N � �E4L�EN R -TR;5`fkv`i�wgi�yzin{?ik|diA� q >
5���JB6N R -KB 5����� �KS -=R;5`f:hdikjdiXldikm`inoFiXpJq=r r;s R�P� �KB -=R;5`f:udinv`ixwgixyzin{`ik|Lqgi)B�*T�Ffn�Qqzi5�R`fX�di:�+in�Lqgi B+*E�FfC�Oqgi�R�=� �KB�-=R�5`fk�`i:�+in�`i��?ik�`iA�Qq >
5���JB6N R -KB 5����� �KS -=R;5`f:hdikjdiXldikm`inoFiXpJq=r r;s�S �6B 4%-TR;5`f:ubqzi�B+*T�FfXvLqgi�5;R`f�wzi�yzin{LqziB�*T�FfX|Jqzi R �P� �KB�-TR;5`fn�FiX�di:��in�Fi:��in�Lq >
5���JB6N R - �TR @J� R M%-=R;5`fXh`ikjdiXl+ikmFino`iXpLq=r;r stR �P� �KB�-TR;5`f:u+ikv`ixwgi�y�in{`ik|Jqzi5 ���bB6N R - �=R @J��R M+fn�FiX�di:��in�Fi:��in�Lq >
5���JB6N R - �TR @J� R M%-=R;5`fXh`ikjdiXl+ikmFino`iXpLq=r;r st5 ���bB6N R -=5���J�6N=@�-=R;5Ff:u+inv`i�wgi�yziX{`ik|Lqzi5 ���bB6N R - �=R @J��R M+fn�FiX�di:��in�Fi:��in�Lq >
5���JB6N R - �TR @J� R M%-=R;5`fXh`ikjdiXl+ikmFino`iXpLq=r;r st5 ���bB6N R -KB�5��� � � S -=R�5`f:u+invFixwgi�y"in{`iX|Lqgi



� � � � ! � 	 ��� # � ��� ��� � � � �

5 ���bB6N R - �=R @J��R M+fn�FiX�di:��in�Fi:��ik�Qq >
5� �bB6N R - �=R @J� RKM+fXhdikj`iXl+inm`iko`ikpLqTr;r;s 5;R`f:udinv`ixw;qzi&5���J�ENT@+fxy�q�>
5� �bB6N R - �=R @J� RKM+fXhdikj`iXl+inm`iko`ikpLqTr;r;s 5;R`f:udinv`ixw;qzi&5���J�ENT@+fxy�q�>
5� �bB6N R - �=R @J� RKM+fXhdikj`iXl+inm`iko`ikpLqTr;r;s 5;R`f:udinv`ixw;q�>
5� �bB6N R - �=R @J� RKM+fXhdikj`iXl+inm`iko`ikpLqTr;r;s 5;R`f:udinv`ixw;q�>
@ ��-=R;5`fXh`ikjdiXl+ikm`ino`ikpLq=r;r;s 5;R`f:udinv`ixw;q�>
@ ��-=R;5`fXh`ikjdiXl+ikm`ino`ikpLq=r;r;s 5;R`f:udinv`ixw;q�>
@ ��-=R;5`fXh`ikjdiXl+ikm`ino`ikpLq=r;r;s 5;R`f:udinv`ixw;q�>
@ ��-=R;5`fXh`ikjdiXl+ikm`ino`ikpLq=r;r;s 5;R`f:udinv`ixw;q�>
4L� 4bS��$-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;seS �6B 4%-TR;5`f:ubqzi�� R`fkvLqzi RFf�wgi�yzik{Lq�>
4L� 4bS��$-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;seS �6B 4%-TR;5`f:ubqzi�� R`fkvLqzi3.�."f�w;qgi�R`f�yzin{`ik|Lq >
4L� 4bS��$-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;seS �6B 4%-TR;5`f:ubqzi�� R`fkvLqzi3.�."f�w;qgi � �zfxy�qgi

.�."fk{Lqgi�R`f:|diA�Fik�Lq�>
4L� 4bS��$-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;seS �6B 4%-TR;5`f:ubq�>
(�OB�� ��-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;s$@ �T4��$-TR;5`f:u+ikv`ixwgi�y�in{`ik|Jq >
@ �E4��$-=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s �P@df:ubqgi�R`fkvFixwgi�y�qzi �P@+fk{Lqzi RFfX|diA�FiX�Jqgi �P@+fC�bq >
@ �E4��$-=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s	S �;B 4%-=R;5Ff:ubqgi~}$( @+fkvLqzi&@��T4��"f�w�qgi �P@+fxy�q�>
@ �E4��$-=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s @ �E4��"f:ubqzi �6N��;� ��fkvLqgi @ �T4�"f�w;qgi �=@+fxy�qgi �6N �;� �"fk{QqgiSK�6B 4%-=R�5`fX|Jq�>
@ �E4��$-=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s @ �E4��"f:ubqzi&5���J�ENT@+fkvLqgi �=@+f�w;qgi �6N �;� �"fxy qgiSK�6B 4%-=R�5`fk{Lq�>
@ �E4��$-=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s @ �E4��"f:ubqzi �P@+fkvLqzi �;N��;� �"f w;qgi S �6B 4 -=R;5`fxy q�>
@ �E4��$-=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s	S �;B 4%-=R;5Ff:ubqgi ��R`fkvLqgi�S �6BP4%-=R;5`f w;q�>
@ �E4��$-=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s	S �;B 4%-=R;5Ff:ubqgi SK�6B 4%-=R�5`fkvLq�>



� � � ��� ���'&� �
	�� ���� ����������� � � � ������� ����� � �
� � ��� 	"! � �$#%�'&� �
	�� ���� � 	"! # ��&��� �

@ �T4�$-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;seS �;B 4%-=R;5Ff:ubq�>
@ �T4�$-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;s$@ �E4��"f:ubqzi 5 ���J�EN=@dfkvLqgi'S �;B 4%-=R;5Ff�w;q�>
@ �T4�$-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;s$@ �E4��"f:ubqzi �;N��;� �"fXvLqgi'S �6BP4%-=R;5`f w;q�>
@ �T4�$-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;s$@ �E4��"f:ubqzi�SK�6B 4%-=R�5`fkvLq�>
@ �T4�$-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;s$@ �E4��"f:ubqzi 5 ���J�EN=@dfkvLqgi �P@df�w;q�>
@ �T4�$-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;s$@ �E4��"f:ubqzi �=@+fkvLq�>
@ �T4�$-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;s$@ �E4��"f:ubq�>
(�KB � ��-=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s 4Q� � �$-=R�5`f:u+invFixwgi�yzik{`ik|Jq >
4L� � �$-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;s �P@df:ubqgi S �6BP4%-=R;5`fXvLq�>
4L� � �$-=R;5`f:hdikjdiXldinm`ino`iXpJq=r;r;seS �;B 4%-=R;5Ff:ubq�>
(�KB � ��-=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�st�QN R� *�-TR;5`f:u+ikv`ixwgi�y�in{`ik|Jq >
�LN R � *�-=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s �=@�-=R;5`fCu+inv`ixwzi�yzin{`iX|Jqgi .�."fn�Qqgi/.$.�fX�Jqgi� -=G;RQ��4 -=R;5`fC�+in�`i:��ik�`i:��in�Qq >
�LN R � *�-=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s �=@�-=R;5`fCu+inv`ixwzi�yzin{`iX|Jqgi .�."fn�Qqgi� -=G;RQ��4 -=R;5`fX�`i:��in�`iC��in�`i:�bq >
�LN R � *�-=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s �=@�-=R;5`fCu+inv`ixwzi�yzin{`iX|Jqgi4�EM;M �E@%- S;N � �E4L�EN R -TR;5`fn�FiX�di:��in�?i:��in��qgi�� -=G;RQ� 4%-=R;5`f���in�`i��8in�`iA�FiX�Jq >
�LN R � *�-=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s 4�EM;M �E@%- S;N � �E4L�EN R -TR;5`f:u+ikv`ixwgi�yzin{`i:|Jqgi� -=G;RQ��4 -=R;5`fn�?ik�di:��ik�`i:��in�Qqgi �=@�-=R;5`f���in�`i��8in�`iA�FiX�Jq.>
�LN R � *�-=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�s �=@�-=R;5`fCu+inv`ixwzi�yzin{`iX|Jqgi � -=G;RQ��4 -=R;5`fn�?ik�di:��ik�`i:��in�Qq >
�LN R � *�-=R;5FfXhdikjdi:l+inm`inoFikpJq=r;r�st� -=G;RQ��4 -=R;5`f:udinv`ixwgixyzin{`ik|Lqgi �=@�-=R;5`fk�Fik�di:�+in�`i:��ik�Lq.>
� -=G�RQ��4%-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r�seB+*T�Ff:uJq >
� -=G�RQ��4%-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r�seB+*T�Ff:uJq >
� -=G�RQ��4%-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r�s�S �6B 4%-TR;5`f:ubq�>
� -=G�RQ��4dfXh`ikjdiXl+ikm`ino`ikpLq=r;r;s �P@+f:uJq >



� � � � ! � 	 ��� # � ��� ��� � � � �

� -TG;RQ��4df:hdikjdiXldinm`ino`iXpJq=r;r;s �P@+fCubq�>
� -TG;RQ��4df:hdikjdiXldinm`ino`iXpJq=r;r;s �P@+fCubq�>
� -TG;RQ��4df:hdikjdiXldinm`ino`iXpJq=r;r;s �P@+fCubq�>
� -TG;RQ��4df:hdikjdiXldinm`ino`iXpJq=r;r;s �P@+fCubq�>
� -TG;RQ��4df:hdikjdiXldinm`ino`iXpJq=r;r;s �P@+fCubq�>
(�OB�� ��-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;s 5��� � �TR�4%-=R;5Ff:u+inv`i�wgi�yzin{Fik|Jq >
5� � � �=R�4 -=R;5`fXh`ikjdiXl+ikm`ino`ikpLq=r;r�s �P@�-TR;5`f:u+ikv`ixwgi�y�in{`ik|Jqzi�R`fk�Fik�di:�bq >
5� � � �=R�4 -=R;5`fXh`ikjdiXl+ikm`ino`ikpLq=r;r�s�D � �� 4L�EN R -=R;5`f:udinv`ixwgixyzin{`ik|Lqzi�R`fn�Fik�`i:�Oq�>
5� � � �=R�4 -=R;5`fXh`ikjdiXl+ikm`ino`ikpLq=r;r�s�D � �� 4L�EN R -=R;5`f:udinv`ixwgixyzin{`ik|LqziRFfn�Fik�diC�Oqgi&R`fn5LN � R�4`ik�`i:�Oq�>
5� � � �=R�4 -=R;5`fXh`ikjdiXl+ikm`ino`ikpLq=r;r�s �P@�-TR;5`f:u+ikv`ixwgi�y�in{`ik|Jqzi�R`fk�Fik�di:�bqgi�R`fn5JN ��R�4`in�`iC�Oq >
D ����� 4L�ENPR -=R;5`f:hdikjdiXldinm`ino`iXpJq=r�r�s �P@df:ubqgi �P@+fXvLqgi�R`f�wgixyzin{Lqgi �=@+fX|Jq >
D ����� 4L�ENPR -=R;5`f:hdikjdiXldinm`ino`iXpJq=r�r�s �P@df:ubqgi�R`fkvFixwgi�y�qzi �P@+fk{Lq�>
�P@%-=R;5`fXh`ikjdiXl+ikm`ino`ikpLq=r;r;s �P@�-=R�5`f:u+invFixwgi�yzik{`ik|Jqgi~� -=G;R���4dfn�FiX�di:��in�Fi:��in�Lq >
�P@%-=R;5`fXh`ikjdiXl+ikm`ino`ikpLq=r;r;s �P@+f:uJqgi �6N��;� ��fkvLqgi �P@+f w;q�>
�P@%-=R;5`fXh`ikjdiXl+ikm`ino`ikpLq=r;r;s �P@+f:uJqgi�5���J�ENT@+fkvLqgi �=@+f�w;q >
�P@%-=R;5`fXh`ikjdiXl+ikm`ino`ikpLq=r;r;s �P@+f:uJq�>
(�OB�� ��-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;seS;N � �T4Q�EN R -=R�5`f:u+invFixwgi�yzik{`ik|Jq >
(�OB�� ��-=R�5`fXhdikj`iXl+inm`iko`ikpJq=r�r;s�4��EM;M �6@�- S;N ���T4L�EN R -=R;5`f:udinv`ixwgixy�in{`iX|Lq >
S;N � �T4L�ENPR -=R;5`f:hdikjdiXldinm`ino`iXpJq=r�r�st5;RFf:u+inv`i�w;qgi�� R`f�y�qgi�R�P� �OB�-=R;5`fX{`ik|diA�?ik�di:��ik�Lq >
S;N � �T4L�ENPR -=R;5`f:hdikjdiXldinm`ino`iXpJq=r�r�st5;RFf:u+inv`i�w;qgi�� R`f�y�qgi4�EM;M �E@%- S;N � �E4L�EN R -TR;5`fk{`iX|diA�?iX�diC��ik�Lq >
S;N � �T4L�ENPR -=R;5`f:hdikjdiXldinm`ino`iXpJq=r�r�s @64`f:ubqgi�R�P� �KB�-=R;5Ffkv`ixwgixyzin{`ik|`iA�Qqgi�R`fX�diC��in�Lq�>
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S;N ���T4L�EN R -=R;5`fXh`ikjdiXl+ikm`ino`ikpLqTr;r;s R�=� �KB�-=R�5`f:u+invFixwgi�yzik{`ik|Jqgi)S �6BP4%-=R;5`fk�Qq�>
S;N ���T4L�EN R -=R;5`fXh`ikjdiXl+ikm`ino`ikpLqTr;r;s�4��6M;M �E@�-KS;N � �T4Q�EN R -=R�5`f:u+invFixwgi�y"in{`ik|QqgiSK�6B 4%-=R�5`fn�Qq�>
S;N ���T4L�EN R -=R;5`fXh`ikjdiXl+ikm`ino`ikpLqTr;r;s R�=� �KB�-=R�5`f:u+invFixwgi�yzik{`ik|Jqgi �6N���� �"fn�Qqzi4�EM;M �E@%- S;N � �E4L�EN R -TR;5`fX�diC��in�`i:�din�`i:�Jq >
S;N ���T4L�EN R -=R;5`fXh`ikjdiXl+ikm`ino`ikpLqTr;r;s R�=� �KB�-=R�5`f:u+invFixwgi�yzik{`ik|Jqgi �6N���� �"fn�Qqzi4�EM;M �E@%- S;N � �E4L�EN R -TR;5`fX�diC��in�`i:�din�`i:�Jq >
S;N ���T4L�EN R -=R;5`fXh`ikjdiXl+ikm`ino`ikpLqTr;r;s�4��6M;M �E@�-KS;N � �T4Q�EN R -=R�5`f:u+invFixwgi�y"in{`ik|Qqgi �6N��;� ��fn�Qqgi4�EM;M �E@%- S;N � �E4L�EN R -TR;5`fX�diC��in�`i:�din�`i:�Jq >
4��EM�M �E@�- S�N � �T4L�6N R -=R;5FfXhdikjdi:ldinm`ikoFikpJqEr;r;seS �6BP4%-=R;5`fCubq�>
U	V�� � Zg_Jc -/2 a����
S �6BP4%-=R;5`f:hJq=r;r;s �:S �6B 4 -=R;5`fXhLq � >
R`fXh`ikjdiXlbqTr;r;s �HR`f:hdikjdiXlJq � >
5;R`f:hdikjdiXlJq=r;r;s ��5;R`fXhdiXjdiXlbq � >
.$."f:hJq=r;r;s � .$."fXhJq � >
}dfXh`ikjdiXl+ikmLq=r;r;s ��}dfXhdiXjdiXl+inmQq � >
� �gf:hJq=r;r;s ��� �gfXhJq � >
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