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���*��1!\&� � � � �
! ���a`�('51!�.�"�+f#^ � 1!\(�.���*) � � 0 �5^-\&% ��1!\2� ��� � )  
�
 _���^��!^-��0mb����+c�YX@��1'_"`��%��_&��X+'51!^-,!^-��5X

���/X3_�$����_(^,X�0!1!�Tb����_(\��c %"�'��_('0!1!�"�$b��  ^� A�@c�^,b�_��\2�+.�1!�"�$b�����_&�4f���"f#^�]!1'^,f#^/,"�  ^�\Bb��,\&��b�_(^�\�^,X�0
.>f#��"f#^�^��5^-�#_�1"��c.��^���_3^ �#�.^��!^4c*�%]C��c/�  \&�Tf#^�^���_(\2��f!� � ! ��b��.�#_2��^,XJ����%"�'��_&�-,"��b��/�+c/�+f#^�\�^,b�,"�#0
c�c.^��G`�,�"f#5X)^rb���+^�ceb��,\&��b�_(^�\  c/���Cb�0)1'51!^�\(^�]'\(^,X)^��#_2��\�^���5X?b���3254	6 
2�

+ � c*� � � c*� b-�  ^� ,�vc�^Ab�_(�\&�:^,X+f#^8c.^,b�_�1!\&�7.u^,X(b�\(��_�1!\&��0j]"�\+c.8'51!^8c*� b�����_&�:]!1'^,f#^>X3^-\
���f#� % b���f!�Z^���b�1!\2X3hf#^J^�)(^,b�1"b��,`�� � � f#^��a`��X�0�^���c/� � � c/�rb��  ^� ,�rX3^J�$1!^��5^  �/f���\(^Ab�b�����"��c.��^��5_�^
) �@ �'51!��^�\2f!�+.Tf#^�\�^,b9,C� 
 0!]"�\Zc.-'51!^r]!1!^,f#^r]"��X���\J\�^�]"^�_(�*f!��X4�5^,b�^AX�X3  \(^41!�T���/X)��4X)^�����^-�#_�$f#^
c/�4b�����_&� �

! �{�]"^�\&��b��,`��8f#^�c/� � � b���"X)_&�$f#^�c�YX�X3�*��1!��^-�#_�^,Xi]"��X3YX	�

��� !"^�^rb��,\&��b�_(^�\�^-�sc*�4b�����_&�
F��/+ �L^,b�_ `1"�41!�"�4_(\2���"X)�/b��A`��Tf#^�^,X)_&��f�
H�� ��^,��c.�* ,��1!�"�$��b�b��,`��+^��+c*�4b�����_&�
! ��XJ��b�b��.��!^,X:'61'^Z]'1!^,f#^�^�)(^,b�1!_&�,\�^��+c/�4b��.�#_2�@c/� � � ]!1!^,f#^-��X)^�\��

; + X(b�\(�  ^�1!�TX�`< �  �c�4^��+c/�4b�����_&�#0�
; ��1!^��5^Jc/�4b��  ^� ,�4�4c/�@�* ='61!�.^�\&f'�Z��{c*�4f#^�\(^Ab9,"�

+ X3_&��X�f#5X?��b�b�����'^,XgX)���^��'b�c.1"X3�@����X�05^,X?f#^,b��.\�05X)^>,"��b�^J1!�"��@c/���_�\&�#0�]"^�\(r�!$���  ��Xy��c/�A�5^� �
! ��]"��c*�  \2�sf�^4^��#_�\&��f!��^��8c/� � � ^,X)_"`��^,X�b�\(�._&�4���!�*b��/�,c���^���_(^B^��8c/��b�����_&�#0 b�����^,X?,C�  �._(1"�,c

^��$�#1'^,X3_�\(5Xy�,1!_"`��+��_2��X �gd ����c/��b��.�#_2� ^AX �.��%"�!�._&�>,"��b��/�Jc/��f#^-\(^,b�,"�#0����!�*b��/�,c���^���_(^k_(�f!�@c*� ]C��\(_�^
f#^�c/�4b�����_&�4�@c/�$f#^�\�^,b�,"�@f#^�c*�@]"��c*�  \2�lf#^r^���_(\&��f!�@^,X)_"`�4c�c�^-�"�@f#^-ceb���\2��b�_�^�\  c/�,�"b�0)�4 
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���@��1!\2� ��� F � � � '51!^r��b�^�]'_&�@]"�,c/�  \&��X '51!^�^���]!�.^� ,����b���8;

� c!�.�!�/b��*��\mc*�j�]"^�\2��b��A`��+f�^�c/� � � 0�c/��b��  ^� ,�Jc�^,b�_(�\2�j^,X)_"`�Z]"YX3�/b�����C��f!��^��4^�c  c*���"b�@X)�*��1!��^���_(^
�4c/�4f#^�\�^,b�,"�@f#^�c*�{]"�,c/�  \&�$f#^�^���_(\&��f!�#0"b����r^��+c/�A% ��1!\&� � � � )  
 �
�j^,b��.��5X	'51!^+^��uc/� � � X)^�c�c.^��5�>��c 2�%C�"��cBf#^�1'� b�`�,c/b�1!c. 6>b�1"�,�"f#pX3^8�,c/b��,�� ,�81!�w^AX3_&��f#

^,X)]z^Ab��/�,cmc�c*���+��f# �'N ��� ^��8^-cyb����_(\��c'%"�!�._('0�b�����\�^,X31'c�_&��f#Tf#^41!�"�+_(\2���"X)�/b��A`�� � � � cmc.c�^��Y��\��,c
�'N ��� 0"X3^hf#^�_(�.^��!^Jc*�@�]"^�\2��b��A`��8f�^@c/� � � 0 .���� N	� � � � N c/�@]"�,c/�  \&�$f#^�^��#_�\&��f!� � � X�`< 0!^��+c/� � � �'
,"� .8^,X)_&��f�5XA%"�"�,c�^,X �,+ ��b��.^�\(_�TX3^���_(�*f#+^�c �'N ��� X3^�\A`< �+^��#_���"b�^,XJ^�c+`1!�!�*b�+^,X3_2��f# %C�"��cK0�X'`�c. '51!^��f�^��a`��X�f�^�_(�.^��!^Jc*�{^�)(^Ab�1"b��A`�� � � X�`< 0"b����r�! ,"� .s^AX3_&��f#5XGf#^02(\�^,b�,"�  � 6#0 X3���! '51!^�\(^-��5X:'61!^�c*�]"�,c/�  \&�$X3^,�$��b�^-]!_&��f!�{_�^��!^���5X '51!^>,C��b�^�\ '51!^�c/� � � b����@�5�@^��+1!�xb��/b�c.@�.��%"�!�._( ��


� c�f��/X3^� �"�,\41!�"� � � '51!^+��b�^�]!_(^�1!�ub���^�\�_(Tc�^�����1"��)(^50e^��v\�^,��c.�/f!��fvf#�/X)^� �C����YX@^�c��,1!_"`��+��_2�
%"�!�._(3'51!^>b���#_�\(�c/�:c*�vb��  ^� A�7.wc*�vb�����_&��0g^�cBb�1"�,cJ^,Xl1!�a�,1!_"`��+��_2�vb��� X���c��*f!�8)Kf#^ ��^,��c .�
f#^ ��5�\(^50'�5^-\@X)^,b�b��A`�� H�����
2� � X-`< 0�]"�f#^-��5X�1"X(�,\4c/�s�'�_&��b��,`�� ��\"`��% b��+1!_(�.c��* A��f!�+]"��\2���('51!^�c.c�YX
��1'_"`��%��_&��Xj]"�,\&�l�.�"f#�/b-��\BX31 �L1!�"b�����C�����.^��#_� �4+ �8]"�,\(_��/b�1!c*��\-0ob�1C���"f#�_(\&�  ,����5X�1!�"� �"^Ab9,"� '51!^
����f#^�1!�v^,X)_&��f� � �s1!�v^AX3_&��f# 
 b���p^�_(� '61!^-_&������?0�'51!��^�\�^�f�^,b���\ '51!^�b�1"���Cf#8c/�+^��#_�\&��f!���,c
b���#_�\(�c4%"�!�._( ) ^,X)_(v^AX�0g^�cBb��,\&��b�_(^�\$c�^�`< f#8]"�\�c*�vb��  ^� ,�:f�^�c/� � � 
 ^,X��m0gc*�:b��  ^� ,�8c�^,b�_��\2�
,"��b�^J1!�+�� ������� ^���_(��@c*�Z�@ �'61'��^�\2f!�#05���Cf#�/b���f!�@]"�\�^�cnb���\2��b�_�^�\�� ) c.^	�L_�05^��+������c-`^AX 
 D�X)�����.c/��\���^��5_�^
b�1"�,�"f#$X)^J_(�.^��!^G1!�"� �"^,b�,"�rb������ 	 ^�c"�� �#�.��� ^��#_�j^AX��Zc/�rf#^�\�^,b9,C� �id 1C���"f#$c/� �"^,b�,"�Z_���^��'^jc*�
^�_�� '51!^�_&����� � 0�f���"f#^ � ^,X�1!�>b��,\&��b�_(^�\-0z^���_(��"b�^,X�c/����b�b��A`��x��cm\�^,b��  ��\�^�ceb��,\&��b�_(^�\��vb���CX3�/X)_(^r^��
^,X�b�\(�  ��\�^�ceb-��\&��b�_(^-\ � ^��Tc/�$b�����_&� �jd ��T^,X3_�5Xj\�^,b�1!\2X3YX ^,XGX31 % b���^-�#_�^Z]C��\&�$f#�*X3^� �"��\��,c*��1!�"��X � � 0
b����@^��+^�ceX)�*��1!��^���_(^B^�)(^���]!c. �
������M � ��� � 6 �j�/X)^# �"�,\0) ^�c b����_(\��c�%"�!��_�>f#^ 
 1!�"� � � '51!^+��b�^�]!_(^�c/��X�]"��c*�  \2��X4^��w9�;�����<0'51!^

b������^��Cb�^��8b����; � ! �TX3�c�1"b��A`���X)^��$1!^,X3_�\&�l^-�vc/�3% ��1!\&� � � F�� + �v^	�L^,b�_(!0kf!��f� '61!^$c/�Tb��  ^� A�
c�^Ab�_(�\&��X)^4^��"b�1!^-�#_�\&�l^��8^-cyb�1"��f#\(  c*���"b�T�lc*�+f#^�\(^Ab9,"��f#^4c/�l]C��c/�  \&�+f#^$^���_(\2��f!��0oc�+]!\�����^�\�
'51!^>,"� . '61!^ ,"��b�^-\g^,Xy��\��@c*�Z�@ �'61'��^�\2f!����c�c�^-^�\y1!�  c/�,�"b�@^AXi��\2X3^��@c*�Z�@ �'61'��^�\2f!� � !"1!^���	,C�=. '51!^
\(^A��c��@ ,��\y1!��b��*b�c�J^-�l^�c '51!^BX3^Bf#^,X3]'c/�  A�Zc/��b��  ^� ,�@�Jc*�Z�* ='61!�.^�\&f'�?,"��X)_&��^��"b���#_�\&��\y^�c  c*���"b�!05_(\2��X
c�hb�1"�,co^�c b��,\&��b�_(^�\ �@c/�@f�^�\(^,b�,"��f#^  ^�X)^�\g^-co]!\�����^�\� � 
5� ^,Xi1!�C� 2&; 6#0#c*�Z]"�,c/�  \&�4X)^���b�^-]!_&��0 .$^��
b���X3�b����_(\2��\(�.$X3^/,"��b�^	'51!^Jc*� � � b����@�5�@^��+1!�xb��/b�c�@�.��%"�!�._( �

�8`�_�^,X3^ '51!^4c/�+��b-b��,`��:�.�!��^,f#�*��_2����^��#_�^r����_(^,X�f#^$b��,^�\�^��>^�c>2 ,C��c�_ 6�^,XJ��\(\�^�c�^����,�#_�^5Do�@��1"�,cgX)^
]"�f�`< �	,"�  ^-\j]!1'^,X3_�722;��A; 64 2&;�� 	 6�b����r^�_(� '61'^�_&�4f#^�c*� �"^,b�,"� �
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! �j^���]!\(^AX3�,`��4f#^yc*� �L1!�Cb��,`��4f#^?_(\&�,�"X3�*b5`< `��@]"�,\(^,b�^g�,c*���b����]!c��*b���f!��0�]"^�\(J]'1!^,f#^y^���_(^��Cf#^�\&X)^?f#^c/�BX3�*��1!��^-�#_�^g�+�,�!^�\&� �oc/�4�L1!�"b��A`��$f#^�_�\&���CX3�/b��,`��$f�^�c!b����_(\(�c�%"�!�._(�f�^  ^�b���"X3�*f#^�\&�,\yb����J^���_(\2��f!��X
^�cm^AX3_&��f#T����_(^�\����\�0 '61'^4^,XJ1!�:^-c�^���^-�#_�$f#^.�>0e��X�`< b�����^�c b���\2��b�_�^�\Jc�^6`< f#�^-�:c*�sb�����_&�#0 '61!^4^AX^�c.^���^���_(Gf#^/ �y= �\i^AX3r�Zc*� �@ �'51!��^�\2f!�Gf#^jc*� �"^,b�,"����]"�,\(^,b�^�c*�J^��#]'\(^,X)�,`�� ��� )��0& 
2� !"1'^���'0#^�c
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x ← xa

x ← xb

˚˚˚˚˚˚É

x ← x@

START

REJECT

ACCEPT

x   tail(x) ←

a b É @ εε

Inicio

Rechazo

Acepta

Condici�n

Asignaci�n

� � ��1!\2� � � � 1 � b�b�����!^,Xg^�� � =
: ��c/��6 ��1!\2� � � � ]!\(^,X)^���_&����5Xi1'�s\�^,X31'��^��+f#^�c*��XG��b�b��.��!^AXgf#^rc/��� = 0�c/��Xjb�1C��c�^AX�X3�� 1

� 	�� ��� ��� � �@��b-b��,`����������� ���"f#�*b��J^�c"]!1!��_(�^��0'51!^G^���]!�.^ � �G�Z\�^,b��\�\(^�\2X3^G^�c"f#�*� ��\&���%�@f#^��"1�&( �
��� �����! ���� � �$��b�b��,`��"��#%$&# �'� ���"f��/b��	'51!^�c/�4]"��c*���!\2��f#^�^���_(\2��f!�4�!$^,X���b�^-]!_&��f!� ) ^AXg\(^,b�,"�'8

� ��f!� < �g� f#^��a`��Xi_(^-\(���.�"�Jc/�@^ &(^,b�1"b��,`��+f#^�cef��/� ��\&�,�+� �
� �(�*)&+ �,� � ����b�b��A`��-� � �'#./� ���"f#�*b��*'51!^8c/�>]"��c*���!\2� f�^8^��#_�\&��f!�v^,X���b�^�]!_&��f!� � ���,�$�!�-`^��

_�^�\(���.�"�Jc/�4^ &(^,b�1Cb��,`��+f#^�cnf#�/� ��\&�,�+� �
� � I ��! � E�� � � G0P������ �"�  �� � %�� � ���E # E*) R"�1P E � �FE � � � �WR E &5% E�� E � ����0@P C � ! � � % � � G0P�� ! � E*) P�!�� E % � � � � ��!>� C � � ��� � �' � 5 ���_R� E  3R � !�� � )



� ��� ��� �� � 
 � � ��� � � � � � � � � �

x   tail(x) ←

a
b

εε

START

x ←  xa

x   tail(x) ←

REJECT

ACCEPT

x   tail(x) ←

REJECT

a
bεε

a εε
b

x    x@←←

@

x    x@←←

@

@

x←xb

� � ��1!\2� � � ��[ 1 � = ]C��\&��9�;������5<
���
	���� ��� �
	���� � � �G��b-b��,`�� �
	���; �� ) � <'_(�.^��!^y^�c5^.�L^,b�_(Bf#^:'61!�._&�,\�^�c5]'\(����^�\�b��,\&��b�_(^�\kf#^yc/��]"�,c/���'\&�
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]"�,c/���!\&��X�0"X3�"c*�Z]"�,c/���'\&�@f�^J^���_(\&��f!�Z^AX/� ( ��� 
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��� � �	�� ��� ��
	 � � ��X���b-b�����!^,X�f#^Jc*� �L�\(�+� ��	 �z;"0!f���"f#^ ;."$ G0#_���^��!^-��^�c"^.�L^,b�_�4f#^ �! �C��f#�.\J�@c*�
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; ��^,Xic*���L1!�"b��A`��+f#^B_(\&�,�"X3�*b��,`��0'51!^J�!YXg���"f#�*b��@b�1G`��c ^,Xg^�c X3� ��1!�.^��#_�^J�!�f#$�,c '61'^>,"� .-'51!^J�.\,1

� 1�� "w9������� ���-� ��������� �J</&( �T9�� � �5< ) � "�9����	� �
� <

d ���hX3^��?`^505^�c"�!�f#$f�^,X3_����!hf#^ ��f#^�]"^��"f�^�f#^�c"�!�f#$�,�#_�^�\(�.�\:.�f#^G1!�Tb��,\&��b�_(^�\ ) ^-cob-��\&��b�_(^-\
X31']!\(�.���/f#'0�^��:^-cgb-��X3xf#^$c/����b�b��A`��pb���"f��/b��.��"�,c %Y^��v_��f!��X@c*��X�f#^��a`��X���b�b��.��!^AX ^-cgb-��\&��b�_(^-\Z^AX
��\�\(^�c.^,������_(^ .�^�cef#^AX3_(�.�!$f#^,�"^rX3^-\j^�c ���/X)���]"��\2�{_��f#�b���\2��b�_�^�\.< �

����� V,��Q �-Q � � 8 � ^�]!\�^,X3^���_&�,\��L�\��+��c.��^���_(^�c/��� = f#^�c/��6 ��1!\&� � � ��[ �
� ,!�\&�4_(\&�,_&�,\(^���YX�f#^��L�\(�+�,c�� � ��\?^�c �L1!�"b��.��"�,����^-�#_�4f#^�c/��X � = � d ���	,C���!�._(1"�,c���^���_(^Y06�'5X

��]"�.���\�^���YXj^��>c/�l�!�b��,`��pf#^�b���#6 ��1!\2��b��A`�� �": �>c/�+b���#6 ��1!\2��b��A`��pf#^,�"^���YXj\(^AX31!���.\j_��f!��X�c/��X
���#�L�\(�%��b��.��!^,X '51!^�b-��\&��b�_(^-\(� � ���>b����]!c�^-_&����^��5_(^�c/��X3��_�1"��b��,`��>^�� '61'^$X3^$^��"b�1!^-�#_�\&�l1!�C� � = �
���._&��f>f#^$1!��b�`�,c/b�1'c� � : �vc/�Tb���#6 ��1!\2��b��A`���f�^�1!�"��� = ���,��5Xr��b���"X3�*f#^�\&�,\�0m^,���/f�^��#_�^��$^��#_�^�0
^�c?]!1!��_(8^��3'51!^��'5X@^��"b����_(\&�,��5Xr��c�\�^,b��\�\(^�\�^�c f#�/� ��\2���+�8f#^ �"1�&(@%5c. '61'^$�L�\��+��c.��^���_(^4X)^
\(^-]!\(^,X)^���_&��\A`< �8b����81!�u�!�f#"! " � � ( � � f#^��t`��X@�!^,b�^,X3�._&����5X@b���"X)�/f#^�\2��\$^�cGb���#_�^��!�/f�>f#^
c/�"���,\(�*���!c.^50�'51!^4^,Xj1!�C�l]"��c*���!\2�$�L�\(�%��f!�l]"�\Zc.^�_(\2��XJf�^�cy��c �K���"^�_�!0o]!1Cf#��^��Cf#T��]"�,\(^,b�^-\���f#^-�a`��X
^�cyb-��\&��b�_(^-\Z^AX3]"^,b��*��c#� �": �#_���"b�^AX c*��b���/6 ��1'\&��b��,`��p^,XJ1!�:^-c�^���^-�#_�$f#^ � &*)� �>9���<=<  � = �\
^ &(^���]!c�'061'�"�lb���/6 ��1!\&��b��,`��8X)^�\,`< � �	�$! �&; �%�B;�;�

 �

� �s\�^�c/��b��,`���^���_(\�^$f#5X�b���/6 ��1'\&��b�����'^,X&� (�) ''� 
 0 '51!^$X)� ���'� 6 b�� '61!^$X)^l]'1!^,f#^4]"��X(�,\@^��8c*�
� =  f#^�c/�4b���/6 ��1!\&��b��,`��(� ( �)� 
 0"X3^rf#^.6"�'^@f�^Zc*�@�+���'^�\&�4X)� ��1'��^���_(^=1
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* � �?R'Q ��Q��� R � 8 �j�"� ]"�,c/���'\&� � "  ! �^,X���b�^�]!_2��f!�w]"�\T1!�"� � =� X�X3� �� ���5� �5�-� � 
	
 )  '
�	�+������ ���-� .�
 
 �

�j�"�@]"�,c/���!\&�@]!1'^,f#^��!$X3^-\���b�^�]!_&��f!�	.��@X3^A�@]z�\�'51!^rX3^�b-��^�^���1!� �����������t �'��^���]"�\�'51!^
c/��� = b���^�^��+1!�xb��/b�c�@�.�/6"�!�._( �

����� V,��Q �-Q � � 8 � ^.6"�!�.\mX)�����.c/��\��l^-�#_�^m�Jb����GX)^ ,!� � Bb���@c/��X����vc/���!�b��A`��$f#^.� P#R��-Q��� R �&N � ��P � N5S5N �

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

: c����/X)�� = 5X)_�b����]!\� �G`8c*� ^='61!������c�^-�"b��/��^���_(\�^TX31"X$f#�/� ��\2���+��Xlf#^��"1'&(7.vc*��X4�a`�('51!�.�"��Xrf#^
��1!\(�.���!0!c. '61!^rb���#_�\(���!1 . `$�@\(^.�L�\ � �,\jc*�4b����&(^-_(1!\2�@^,X3_2���!c.^,b��/f'�@]z�\ ��� d ,�1!\&b�, %5^,X)_($^,X�0 '61!^�c*�
��� ^,Xgc/�4�a`��Xy]"�f#^�\(YX(�l^ �#]!\�^,X3�A`��Tf#^�c�$�,c ���\,`< _(���*b�����^��#_�^Gb���c*b�1!c*���!c.^ �

U � � V ��M N�S � � � � �>� 8 = ��\&�>_(�f!� ��� ,"� .u1!�"� � = '51!^8��b�^�]!_2�:^�cG���/X)���c.^�����1"�,&(^50g '51!^
b��,c/b�1!c*�@c/�@���*X3�+���L1!�Cb��,`���0 . ���/b�^,�5^�\&X�� �

� �l]!\�1!^,�"��f�^�c�_�^��\�^��+�4f#^ = 5X)_�X3^ ,"��b�^4��5X)_(\&�,�"f# '61'^@1!�"� ��� ]!1!^,f�^4X3^-\ � Q M P � N5S5N ]"�\1!�"� � = 0 . ���/b�^,�5^-\&X(� �>� cGX3�.�l1!c*��\ ��� ^�� � = ��YX3_(\2����YX+'51!^+^,X3_2��X `1!c._(�.�+��XrX3��7��c���^-�!5X
_&�,� ]"�f#^�\�5X(��X8b���� c*��X+]!\(�.��^�\&��X ) ^-� ^�c X3^���_(�*f#uf#^3'51!^8]!1!^,f�^�� ,"��b�^�\+_(�f#uc� '61!^ ,"� �5�
����<&DyX)�����.c/�,\(�$^��#_)^4^���^�cGX)^���_(�/f�8b���#_�\&��\��� ��� cg^,X)_&���!c�^,b�^�\4�,�$�"��X4f#��\�^,b�b��.��!^AX@f#^+c/��]'\(1!^,�C�
X3^$�$1!^,X3_�\&�lc*��^�'61'������c.^��"b��*� � = 8 ��� � = �\ 22X3�.�l1!c*��\ 6l^���_(^��"f�^���5X '61!^Y0I]"�\4b���f!����b�b��,`��vf�^lc*�
���J0�c*��� = ,"� �5�81!�"�8��b�b��,`��ub��\�\(^,X)]z��"f#�.^��#_�^50yf#^��%���!^�\2�s_2��c '51!^+��c�6C�"��cGf#^-c�b�`�,c/b�1!c.!0e1!�"�
]"�,c/���'\&�>X3^,�8��b�^�]!_2��f!��^�� = YX3_$X�X3�GX3^-\,`< �8��b�^�]!_2��f!��_2���"�!�-`^-�:^�� ��1!\(�.���!D X3������c/�,\(�$^���_(^@]C��\&�8^�c
X3^-�#_��/f#$b���#_�\&�,\(��$f�^Zc*�@]!\(1'^,�"� �

� �lX)���$1!c/��b��,`���f�^Zc*� ��� ���#�5�c.1"b�\2�Zc�YX�X3� ��1!�.^��#_�^,X���X)]"^,b�_(YX.1

; d �f#� 6 b��,\jc*��X�b���/6 ��1'\&��b�����'^,Xjf�^Zc*� ��� ^��Tb���/6 ��1'\&��b�����'^,Xjf�^Zc*��� =
; = �,\&�$b���f'�l��b�b��,`��Tf#^ ���J0#^��"b����_(\&�,\j1'��f��/� ��\&�,�+�@^�� � = '51!^/,"� �Y�{c.l���/X3�� � (  

� �8b��f#� 6 b���b��,`��qf#^lc*��b���/6 ��1!\&��b��,`���f#^�c*� ��� ^-�v1!�"�Tb���/6 ��1!\2��b��A`�� 2(^�'51!�����,c�^���_(^=6sf�^lc*�
� = �.�/�5�c�1"b�\2��b���"X3�*f#^�\&�,\rb�`���%b��f#� 6zb���\rb���f!��1!�"��f�^lc*��XJ���/�L�\(�+��b�����!^,XJf�^4c/�+b���#6 ��1!\2��b��A`��
f#^ ��� �#: ��]"��\�_(�/b�1!c/�,\�0 ,"� . '61'^j]"^��"X���\Gb�`���J^���]!\�^,X(�,\i^-� � = ^�c b���#_�^��!�/f�@f�^jc*�Zb�����_&��f#^����J0
��X-`< b����4c/�@]"5X)�/b��A`��8f�^Zc*�4b����"^ � �@c�^,b�_��\2� �
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x   tail(x) ←

x   tail(x) ←

x   tail(x) ←

{defg@abc}

{efg@abc}

x    x@←

x    x← σσ
{efg@abc@}

{efg@abc@    }σ

x    x← u

u=@u›@

x    x← @

{abc@  efg}σ

{abc@   efg@}σ

x    x← u

u=@u›@

É {  efg@abc}σ

� � ��1!\&� � � � � 1 : X(b�\(��_�1!\&�@^-� � =
$ ^,�@1!�C�lb���/6 ��1!\&��b��,`�� �	� � � � �,+ � .�
	
!^-� ��� �!: �#_���"b�^AXg^��+c/� ����\��/���'c�^rf#^Jc*��� = _(^-�"f#\,`< ����YX.1

+ . � � � d ���pX3^ �?`^50?^�c�]!\(�.��^�\hb���\2��b�_�^�\�f�^�c/� ���,\(�*���!c.^�^,X4^�c����*X3��xb���\2��b�_�^�\�X) �!\�^8^�c '51!^
^,X)_"`�Zc*�@b����"^ � �Zc.^,b�_��\&��^��$c/� ���JD�c�1!^���4X)� ��1!^��Zc*�@f#^-\(^,b�,"�Jc/�����/X)�+�jb-��f#^��C�+'51!^J^��$c/� ��� ��: �
b��,�$�!�.!0�c*�@]"��\�_(^J� � '51!��^�\2f!��f#^Jc*�4b�����_&�J^�� ��� ^,X?b��c.�b���f!�@^-��c/� ���,\(�*���!c.^�f#^�� = X3^�]"�,\&��f!�@]"�\
^�ckb���\2��b�_�^�\G^,X3]"^,b��*��c 2��>6 � = �\B^ &(^���]!c.!0'X3�e^������ _(^-�!^���YXg1!�"��b��.�#_2�lf�^@c/� �L�\��+�$; ��;#; �"�"��0!c*�
����\��/���'c�^rf#^ � = b���#_�^��"f#\C`�@c/�$b���f�^��"�4; � �"�%�B; ��; �

� ,!�\&� ,C�=. '51!^Jb���"X)�/f#^�\2��\?b�`���02(_(\2��f#1Cb���\ 6Zc/��Xg��b�b�����!^,Xyf#^J1'�"� ��� �r��b�b��.��!^AXib��\(\�^,X3]"��/8
f#�.^��#_�^,Xi^-�s1'�"� � = � d ��"X)�/f#^-\&����5Xgc�YX�X3� ��1!�.^��#_�^,X�b���X35X21

; : X(b�\(��_�1!\&�4f�^4b��,\&��b�_(^�\ 1 $ ^,�41!�"�4_(\&�,�"X3�*b��,`�� � )�� � � < . )%� � �7<&0!f���"f#^ �%"  �?� c ]"��X)�^���_(\(^b���/6 ��1!\&��b�����!^,XGf#^ ����1
�	� � �&; � � � � ��� 
	
 ) �	� � �&; � � � � � � 



b��\(\�^,X3]"��Cf#^@^�c ]"��X)+f#^ ��� � 
 b����4X)� ��1'^=1
� . � � � � �B; � � � . � � ��� �B; � �

= �,\&�-,"��b�^�\Jc*�%_�\&�,�"X0�L�\(�+��b��,`��8���"f#�*b���f'� )Ef#^ �p� � 
 <�^�� � = 0 ,"� . '61'^4^��"b���#_�\&��\B1!�vf��/�'8
��\&���%��'51!^@c*�l^.�L^,b�_ `1'^ � �j�8f#�*� ��\&���%��'51!^4b�1!��]!c.^@b����^AX3_&� �L1!�"b��A`��8�,]"��\�^,b�^r^��8c/� 6 ��1'\&�
� � � � �

; ����������.^��#_���4c/�4f#^�\�^,b�,"�/1 � c�]"��X)l^-�#_�\(^rb���#6 ��1!\2��b��.��!^AX�f#^�����1

�� � �2; � � � � � � 
	
 ) �	� � �&; � � � � � � 





� ��� � � �� � � � � � ��� � �,� � � � � �

x    x← ζζ

x   tail(x) ←

ζ
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� � ��1'\&� � � �-F 1 ����������.^��#_�r�@c/�$f#^�\(^Ab9,"��^�� � =
b��\(\�^,X3]"��Cf#^@^�c ]"��X)+f#^ ��� � 
 1

� . � � ��� �J; � � � 
 .�� ��� �J; � � �
: X3_�^@]"��X3Tf#^��8� � 
 X3^r]!1!^,f�^+,"��b�^�\Bb���8^�c�)L�l1 .+X3�.��]!c�^�<yf#�*� ��\2���+�$f#^ � = f#^rc/� 6 ��1'\&�
� � ��F �

; ����������.^��#_���4c/�@� � '61!�.^�\&f'�/1 � 1!�+]"��X3�^-�#_�\(^�b���/6 ��1!\&��b�����!^,X�^�� ����1

�� � �2; � � � � � � 
	
 ) �	� � �&; � � � � � � 



b��\(\�^,X3]"��Cf#^@^�c ]"��X)+f#^ ��� � 
 1
� . � � ��� �J; � � � 
 . � � � � � �B; �

: c�f#�*� ��\2���+�?f#^yc/� � = '61!^�,"��b�^?f#�*b9,C�i�]"^�\2��b��A`��r^,X�f#^ &&��f#Gb����g^ &(^�\2b��/b��� ) ��^Af#�/�,�"����^-�#_�^
f#� �2`< b��.c><k��c�c.^,b�_��\ �

� �s]!\�1!^,�"�+f#^$^�'51!�����,c�^��"b��/�!��� 8 � = ^-�:^�ck�_(\�8X)^��#_��/f# %Y^,X3_�s^AX�0�c/�+X3�.�l1'c/��b��,`��T]"�\@]C��\(_�^
f#^41!�C� ��� f#^41!�"� � = %+^,XJ�l1Cb9,!$�a`��XjX)����]!c.^ � = \(�.��^�\(�X3^$_(��+�l^�c b����_(^��'�/f#��.�!�/b��/��ckf#^4c*�
����\��/���'c�^4f�^@^���_(\2��f!�$b����4]"��c*���!\2��f#^@^-�#_�\&��f'�lf#^rc/�!��� � � 1'^ ��+b-��f!�l1'�"�lf�^@c/��X �]"^�\&��b�����!^,X
f#^ � = )���	 ���m0 � 	 ��; �� ) � <20 ������ ����0 ��������� ��<J]!1'^,f#^��7X3^�\$X)���$1!c/��f!��X@]"�\$c/� ���
b��\(\(^AX3]"��"f���^���_(^ � � ^ &&����YXgc�YX�f#^�_&�,c�c.^,Xgf#^�^,X)_&�4]!\(1'^,�"�$��c�c�^Ab�_(�\ �

�	��� � ���� � 
 ���
	�� ���+� � �

� 1!� '61!^T]"��\�^ � b��8���Cb�\(^�`< �!c�^Y0�,"� .w]!\� �!c.^��+��X	'51!^T�!�X3^T]!1!^,f�^��w\�^,X3�c��5^�\$b����>1!�"�vX)^,b�1!^��Cb��/�
f#^�_�^�\(�����!�*X3_&��f#^��]z^-\&��b�����'^,Xg^�c�^-��^���_&��c.^,X � '61!^�^,Xgc.4^,X3^-�"b��/�,c�f#^�c*��X ��� �!: X3_�5X�]!\(��!c�^��%��XgX)��
c�c*���+��f#5X N � W � V �� � M Q �&N M � R � � Q/V�V �,� ��� P � � �,� � " ����YXg��b���"b�^-�#_�\&��\���1!^,X)_(\2�l�,_(^��"b��,`��+^��T]!\(��!c�^-�+��Xf#^�c"_���]"�1yf!��f#5Xg1'�"�@]"��c*���!\2�&� .0)Lc/�rf#^,X(b�\(��] b��A`���f#^ <k1!��c�^-����1"� &(^ �?0!f#^,b��/f#�.\yX3� � " �?0 '51!^JX)��
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