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���! #"%$'&�()�+*-,
���! #"%$/.0"1&0"�23*-,
���! #"%$540(76983*-,
���! #"%$54!�1:<;743*-,
= ">�3�! �"%$@?76A?1�CB<*%,
.0��29"CBD&�$54�(76!8�EF?)6<?1�CB<*-,
.0��29"CBD&�$'&3()�GE�HA;� D !;C�>�I*%,
.0��29"CBD&�$54�(76!8�E�4!��:A;743*-,
.0��29"CBD&�$54�(76!8�E�&�(7�I*-,

J *K�A(>&#L�"�2
$5M�E'NA*PO'QR.0��2!"CB!&�$5M�E/N<*SE = ">���9 �"%$5M3*%,

T * = �1&#L�"�2
$5M�E'NA*PO'QR.0��2!"CB!&�$5M�E/N<*SEU���! �"V$5M3*-,

W *X?D;�Y3 9;�B!8
$5MZE/NA*PO'QR.0��2!"1BD&�$\[VE�MA*SE].���2!"CBD&Z$\[VE/NA*%,

^ *_8`2!�CB94 = �1&#L�"�2
$ba�cdEea`f�*gO'Qh���! �"%$\a�cA*SEi.0�#2!"CBD&�$\a�cZE�M3*SE�.0��29"CBD&�$5MZE�aDf�*-,

j *X?1"9k#(>B!4!l9k#(>6A?D;�BZ$bM�E/NA*-O5Qm8`2!�1B!4�k)L<;# C4
$5M�E\[0*SEe8D2!�CB!4�k7L<;� C4
$5NZE/nA*SE
?D;�YA !;�B!8
$o[VE/nA*-,
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�+�!�)� 3G�C�����Q��� �+���03 D712���<-(?Q�Q�����(*Q�(�:� �)-����
� & 3I1=��5��(�)�)12P����� (�(���.���!/$� & -$P % �:- & -(;+P��:�
��1=>����)�
�
��- >!-$AEP������ >
�!�:���(12� ��5�12��;$�I��*,-$�K� ��5������:12P�� #
6 �W�B�N�(�B�I3I1=��5^�:12A�P & F�? �(>!�)�I�)��>N5]�(� ��5���?@- &=& -H3I12��;
	

.3 ��1B0"%$'&�(%EiB��3*-,
.3 ��1B0"%$/B��ZE  `(7B!40(>B<*-,
.3 ��1B0"%$  `(>B!40(7BdE�Y3()�DY0�
�3*-,
.3 ��1B0"%$  `(>B!40(7BdE (D?# `(!*%,
.3 ��1B0"%$/Y3(7�DY0����E��9�1&����1B!4�6<*-,
Y3(���&�$ (D?# D(-EF?7&�(Dk��#L3(` )�+*-,
Y3(���&�$@?7&�(!k��#L3(` 7�GE�Y3()�!Y0���3*-,
Y3(���&�$/Y3()�!Y0����EU���9 C43;):9"0?D*-,
6 �W��-\3 ���!/(� & -$P	�)5���?@- &2& -H3I12��;SP��)�
��12>�� ���
��	

�0*Xk>2�6<;`?1"%$5M�E'NA* Q`Q &#L0"�2!" ;#? �h.A(D?`?D;�YA �" Y3(��1&��!(76!2#B0"�� = 20(7�mM &�(_N ,

k>2�6<;#?�"%$5M�E/N<*PO'QhYA(��1&�$5MZE/NA*-,
k>2�6<;#?�"%$5M�E/N<*PO'QhYA(��1&�$5MZEb[0*SE k>2�6I;#?1"%$\[
E/NA*-,

Y<* &D23;�.d$5M�E/NA* Q`Q &#L0"#2!" ;#?R�h.3(D?`?!;�Y3 �"��!(>6!2�B0"�� $/6<?D;�B!8X.3 ��1B0" (12 Y3(#�1&A*
= 20(7� M &�(hNG,

 �"�8
$5MZE/NA* O'QR.3 ��CB0"V$5M�E/NA*%,
 �"�8
$5MZE/NA* O'QRY3(��1&�$bM�E/NA*-,

&D23;�.Z$bM�E/NA* O'Qm �"�8
$bM�E/NA*-,
&D23;�.Z$bM�E/NA* O'Qm �"�8
$bM�Eb[0*SE�&!23;�.Z$\[
E/NA*-,
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J k#(76`BD&Z$
����Ebl
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T k#(76`BD&Z$
�������0"9?7&���E��ZE � * O'Qmk`(76`BD&�$��9"9?7&ZE��ZE � J * E � ;`? � J � J ,
W k#(76`BD&Z$
� M����0"9?7&���E��ZE � * O'Q�� � $5M����<*SE k#(76`BD&Z$��9"9?7&dE��ZE � *-,
�I�
>�� &2& �)5Q��� ;#? �)�
	7��1=�)�!�V��5Q���G��5����:12;$5���� 5Q�(���X�)12����12�G?@� &2& F�1=���:���(����1M� ���
� # �+-(�)����5������)��-(? �
��5����(��-$� � �I>��(�:��� #
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� ?@-$� k#(76DBD&�$
� J E T E J E T ��E J E � *-,
! Q k#(76`B!&�$
� J E T E J E T ��E J E � *-,

� � T
�K�!� � 12;$���:� " ?@-$� �)�Q��P��)5�-�� # 6 � ��-H3 P��)�
�:� �
" � #

! Q k#(76`B!&�$
� J E T E J E T ��E J E � *-,

� � T$#
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�K�!� � 12;$���:� J ?@-$� �)�Q��P��)5�-�� #
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2 E=1    Rest=[2,1,2]  N=N

X=2  E=1  Rest=[1,2] 
    N=N1’

3

count ([1,2,1,2], 1, N)

count([2,1,2], 1, N1’), N is N1’ + 1

2\=1, count([1,2], 1, N1’), N is N1’ + 1

count([1,2], 1, N1’), 1, N1’), N is N1’ + 1

\=

2 E=1  Rest=[2]   N=N1’

count([2], 1, N1’’), N1’ is N1’’ + 1, N is N1’ + 1

3

2\=1, count([], 1, N1’’), N1’ is N1’’ + 1, N is N1’ + 1

\=

count([], 1, N1’’), N1’ is N1’’ + 1, N is N1’ + 1

1 N1’’=0

N1’ is 0 + 1, N is N1’ + 1

is
N1’=1

N is 1 + 1

success

is N=2

X=2  Rest=[]  E=1  N=N1’’

� 12;(���)� " 	 ��� J

�



X=2  E=1  Rest=[1,2] 
    N=N1’

3

2 E=1    Rest=[2,1,2]  N=N

count([2,1,2], 1, N1’), N is N1’ + 1

2\=1, count([1,2], 1, N1’), N is N1’ + 1

count([1,2], 1, N1’), 1, N1’), N is N1’ + 1

\=

2 E=1  Rest=[2]   N=N1’

count([2], 1, N1’’), N1’ is N1’’ + 1, N is N1’ + 1

3

2\=1, count([], 1, N1’’), N1’ is N1’’ + 1, N is N1’ + 1

\=

count([], 1, N1’’), N1’ is N1’’ + 1, N is N1’ + 1

1 N1’’=0

N1’ is 0 + 1, N is N1’ + 1

is
N1’=1

N is 1 + 1

success

is N=2

X=2  Rest=[]  E=1  N=N1’’

1\=1, count([2], 1, N1’), N is N1’ + 1

X=1  Rest=[2]  E=1  N=N1’
3

count ([1,2,1,2], 1, N)

3

1 \=1, count([2,1,2], 1, N)

X=1  Rest=[2,1,2]   E=1  N=N

fail

fail

fail

fail

fail
fail

fail

fail fail

fail
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4!"! #"1&9"%$��dE � M����0"9?7&���E
� M����9"0?7& T �A* O5Q 4!"9 �"1&9"%$��ZE �9"9?>&ZE �9"9?>& T *-,

� (>&<;#k1"�O�H9" 40(7B��'&XL��1:9" M
� � � ;)B &#L�" 2!"0k)6!2�?D;7:9" k1�9?1"�,
� L0��&�� ?_Y0"9k1�16A?1" &#L0" �160"�2 �

! Q 4!"! #"1&9"%$ J E � J E T E J ��E��A*-,

?)L3(>63 C4 ?1���

��� � T E J � #
��� � J E T � #
B3(

	 ?D;74!"`QD" =`= "9k>& ( = &`L<;#? ;#? &`L0�1& &#L0" �160"�2 �

! Q 4!"! #"1&9"%$ J E � J E J ��E��3*-,

HA;� D �! !?#(m?1���

��� � J � #
��� � J � #
B3(

4!"! #"1&A;�B!8 &#L�"m?1"0k#(7B!4 k#(7.
� ( = J E�Y`6D& &#L0�1&�;#?R"��!�9k>&� � H#L0��&XH9" H9�CB!&9"�4d,

� 2!"1:9"�23?1"%$�� J E�� T *hLA(` C4�? ; =`= � T ;#? &`L0"  9;#?7&�� J ;)B 2!"�:9"�2�?1" (C2D4!"�2
� cD2!"�O � J ;#? ;�BA?7&0�CBD&A;C��&9"�4d,

2!"1:0"�2�?1"%$ ����E ���A*-,
2!"1:0"�2�?1"%$ � 	 � M �ZEb[0* O5QR2!"1:0"�2�?1"%$bM�E/NA*SE �C.`.0"CB94
$'NZE � 	 ��Eb[0*%,

� (>&<;#k1" &#L0"R6A?1"m( = �b�C.`.0"1B!4
�UL0"�2!"Z,
� L<;`?X?#(D 76D&A;�(>B ;#?��
� ?# `(>H���� Q �160�#4`2!�1&A;`kR&A;���"�,
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reverse([1,2,3], L)

2

reverse([2,3], Y’), append(Y’, [1], L)

A=1 X=[2,3]  Z=L

2 A=2  X=[3] Z=Y’

reverse([3], Y’’), append(Y’’, [2], Y’), append(Y’, [1], L)

2 A=3  X=[]  Z=Y’’

reverse([], Y’’’), append(Y’’’, [3], Y’’), append(Y’’, [2], Y’), append(Y’, [1], L)

1 Y’’’=[]

append([], [3], Y’’), append(Y’’, [2], Y’), append(Y’, [1], L)

append([3], [2], Y’), append(Y’, [1], L)

append([3,2], [1], L)

success

append Y’’=[3]

append Y’=[3,2]

append L=[3,2,1]

fail

fail

fail
fail

fail

fail

fail
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.�"�21�D6D&0�1&A;�(7Bd$��9"9?7& J E �9"9?>& T *-,

	 B3(C&#L0"�2��!(` >6D&A;�(7B O

.0"�2��D6D&9�1&<;�(7BZ$
� ��E ���3*%,
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