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� '�<G!5fg#&_�<G]c<b'�#&/^254M#^2�(
	l("%�'}9�_�!$#&!$`$/j250|0 <b#1/��}25'�
 Q�!�0 dlZ�#1<=/�� %�(W%�!$' %�(\#1_�<G46!D]=2546%���2�#1%6!$'
25'�
?/1<�]c!�'�(i#&/1Z�] #1%�!�'�!5f�!�;��W<�]c#^(\%�'�#&_�<G(&]c<='�<R�����������! #"���$% &�('	2�%�03("2�#)
�<b#1<=/&0 %6'�%�'�`+#1_�<+*,�.-�/�0
% �e<R�"#&_�<	d�! (i%�#&%�!�' 25'�
?#&_�<	!�/1%�<b'�#j25#1%6!$'F!�fg25'F!�;��W<�]c#=��1 # 2�(1(iZl0 <�(e#1_�<-f�!$/10w!5f�#&_�<G!$;��W<h]c#
#1! ;�<2	D'�!�3\' !�/+25#-4�<�2�(i#-#1!�;�<4	�'�!�3\' Zld #&!?(W!$0|<�(W#1/&Z�]c#1Zl/^254�!�/,'DZ�0|<=/1%~]=254Md�2�/^250|<=#&<=/^(
25'�
?#1_�<-0GZ�#&Z�254M/1<=4~25#&%�!$'�;�<=#53 <b<='�#1_�<+/1<cf�<=/&<='�]c<ef�/^250|<�(60�% � <R�g]c!R!�/�
�%6'�25#&<|(
�l(i#1<b0�( !�f�#1_�<
!$;��W<h]c# 2�'�
?#1_l<G]=2�0 <=/j2$(\#1!�;�<7
�<=#1<b/10|%�'�<�
 �98)/:���(';-6$%<6=>�?$% &�('>0�!$' #1_�<+!$#1_l<=/ _�2�'�
F25%60�(e25#

�<=#&<=/10|%�'l%�'�`|#1_�<)@��(<6Aod�!R(&(i%6;�4�� 2�4�(i!�#&_�<G(W#1/1Z)]c#1Z�/&<G!5f #1_�<+!$;��W<�]c#b��B _l<	f�!$/10C
�<�(&]c/1%6d�#1%6!$'
'�<=<D
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F0�/1<cf�<b/1<='�] <G]c!R!�/�
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3g!	%60�2�`$<�( ��zbal250|d�46<�( 2�/1< #&_�<-]c4~2$(1(W%�]=2�4
d�!$%6'�# #1/^2�'�( f�<b/uZ�(W<�
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F#1!�%�#�0s2$( #1_l< ` 25;�46< !�fe2�/1!R!�ftcN46%�'�<up\!$/
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2�`$<~c�#1/j25'�(W4�25#&%�!�'Fp�0�d�!R(1(W%�;�4T��/1!$#j25#&%�!$' 2�'�
?(&]=2546<-!$/e#1_�<-d�!R(W<G%�' 7$m�cN#1/j25'�(W4�2�#1%�!�' 25'�

/&!$#^2�#1%6!$'Fpj�JB _�<b/1<{25/1<S]c4�! (i< /&<=4�2�#1%�!�'�( ;�<=#53g<=<='|%�0325`$<e0325#^]^_�%6'�`G2�'�
 !$;��W<h]c#�4�!D]=2�4�%��h25n
#&%�!$'�0 <h(id�<�]c%~254�4T��% f�#&_�<G<EaDd <h]c#1<�
��?*(*�/:�(<:�('��?/ !�f #&_�<G!$;��W<h]c#E0V% �,< �,#&_�<Gd�/1!u�W<�]c#1%6!$'F!�f
#&_�<�!$;��W<h]c#-%�( Z�(i<D
}f�!�/	%�#j(,46!D]=2546%���2�#1%�!�'}3\%6#1_�%6' #&_�<|%�0325`$< �~1 #	%~(S#5�Dd�%�]b254uf�!�/	!$;��W<h]c#
46!D]=25#&%�!$'3#1_�2�# !�'�4��|2"f�<E3�
�25#&Z�0 d�2�/^250|<=#&<=/^(�25/&<"!�fMd�/1%60�2�/��+%�'D#1<=/&<�(i#j(?0$#&_�!$Z�`�_�(i!�0 <
f�!�/10>d�25/j250|<=#1<b/^(\0�2E��_�2EGR<-#1!|;�<Y
�<b#1<=/&0 %6'�<�
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�<b/"#&! <�(W#^2�;�4�%~(i_F2G`$!R![
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%60�2�`$<(c (Wp|2�'�
J2 d�2�/^250|<=#&/1%�]?!�/�`$<b'�<=/1%~] c (i#&/1Z�] #1Z�/j254 p 0 ![
�<b4 !5f+#1_l<?!$;��W<h]c# _)2$(�#1!
;�<�<�(W#^2�;�4�%~(i_�<�
 ��z]a�2�0 dl4�<�( 2�/1<�#&_�<|0 <=')(iZ�/j25#1%6!$' !5f{m"%6`$%6#^254gz�4�<�G$2�#1%6!$' [?![
�<=4�(Yc ]kf&�
� o������	�jn�l ]^_�25d ��
�p�%6'�]c46Z�
�%�'l`,#&_�<t
�<b#1<�]c#&%�!�'�2�'�
 4�!D]b254�%T��25#&%�!�'�!5fM;�/&<�2.	D4�%6'�<�(�!$/g#1_�<
<EaD#1/j2$]c#&%�!�'F!5f\0325' 032�
�<G!�;��W<�]c#^(-(WZ�]k_ 2�( ;�Z�%�4 
�%�'l`R(?0 ;�/1% 
�`$<�( !�/,/&!R2u
�(?0�3\_�%�]^_F%�' 2
y�/j(i#�%6'�(i#j25'�] < 032E� ; < /1<=dl/1<�(W<='�#&<�
 ;>� d !�4��D_�<�
�/j2 25'�
 ]c!�'�%�]=(^c ]^f&�
�`o������ ]^_�2�ds�
���;p|� B _�<�/&<�]c!$')(i#1/&Z�]c#&%�!$' 032E�F%�'�]c46Z�
�<|#1_�<�/&<�]c!�GR<=/�� !5f{d�_[��(W%�]=2�4 dl/1!$d�<=/&#1%6<�(	(WZ�]k_
2�("#1_�< 2546; <D
�! !�/ d�2�/^250|<=#&<=/^(\!5fg2G0|![
�<=4sf�!$/e#1_�<+/1<���<h]c#^2�'�]c< f�Z�'�]c#&%�!�'s��1 ' 254�4 ]=2�(i<�(
%6#�%�(G<�(1(W<='D#1%�2�4"#&_�25#3/1%�]^_ `�<=!$0|<=#&/1%�]u0 d�_[��(W%�]=2�4 0 d�!R(&(i%6;�4�� (i#1/&Z�]c#&Z�/^2�4 %�'�f�!�/10325#&%�!$' %�(
<EaD#1/j2$]c#&<�
F0�_�!�3g<EGR<=/�3\%�#&_�!$Zl#"<EaDd�46%�]c%6# /1< f�<=/1<=')]c< #1!|#1_l<	0|<�25'�%6'�`|!5f�#&_�<	d�2�/1#j(y!�f�#1_�<
!�;��W<�]c#^(60(3\_�%�]^_Y3 !�Z�4&
G4�<�2u
v#&!+25'|%�0325`$<e%�'D#1<b/1d�/&<=#^2�#1%�!�'s��B _�%�(]3g!$Z�4 
v/&<�Y Zl%�/1<e2 0GZ�]^_

�<b<=d�<=/\0 ![
D<=4�46%�'�`|2�'�
 Z�d�#&! '�!�3 !$'�4T��%�( /&<�2546%�(W<�
�%�'�d�/1!�#1!�#
�Dd�<�(c�

HJI�� �`L������! �O5S"�bN{O5LRQ
\ <�0�2E� f�!�/1032546%�(i<�#&_�<v
�%$# <=/&<='�#G#j2$(5	�(G%�' !$/ 
�<=/|#1! d�/1!�GD%&
�<�#&_�<�;�2$(W%�(	f�!$/|#1_�<�0|!$/1<

#1<h]k_�'l%�]=2�4j
�<�(&]c/1%6d�#1%6!$'�!5f #1_l<=%�/e(W!$4�Zl#1%�!�'�(c�
.M%�`��g�-(i_�!�3e(�#1_�<-(W#^2�'�
�25/ 
�(i<=#gZ�dj_qB _�<-(WZ�/if 2�]c<&% !5f #1_l<"!�;��W<�]c# %~( d�/&!��W<�]c#&<�
G%�'D#1!-#1_�<

%�0325`�<�(('*),+-'*.,+�*=*b*c�qB _�<h(i<-d�/1!u�W<�]c#1%6!$'�( f�!�/10325464���2�/1<-0�2�d�d�%6'�`R(

/(01 _2%
34' 0 * c&�.p

� ;��W<�] # /1<h]c!$'�(W#1/&Z�]c#1%6!$'�%�( #&_�<-d�/1!D] <�(1(\!5f %�'[GR<=/1#&%�'�`+#1_�%~( 0�2�d�d�%6'�` dl/1!D]c<�(&(?_

c�' ) +-' . +b*�*�*6*�*!p�3 5% c ";p
3\_l%�]^_J!5f3]c!�Z�/^(W< ]=2�' !$'l4�� �D%�<=4 
J25' <�(W#1%60�2�#1< 5%Tf�!$/ #1_�< !$;��W<�] #^(�(iZ�/Wf 2$]c<�0"_�!�3 <�GR<=/

%�')]c4�Z�
D%�'�`�%6#^( `$<b!$0|<=#1/:�F25'�
 %6#^( /1<��)<�]c#^2�'�]c<+d�/1!�d <b/1#1%6<�(c�|m"Zl< #&! #&_�<Gd�/&!��W<�]c#&%�!$')( / 01 0s#1_�<4�2�/1`�<"'DZ�0G;�<=/M!5fsZl'�	�'l!.3\'|d�2�/^250|<=#&<=/^(�2�'�
G!5fM] !$Z�/j(i<`
�Z�<\#&!-#1_�<\%60 d�<=/Wf�<�]c#M0 <�2�(iZ�/&<=0|<='�#j(
#1_l<,dl/1!$;l4�<=0�%~( Z�'�
�<b/^]c!�'�(i#&/^25%6'�<�
V�

1 ' ]=2�(i<G!�f\#53 !�%60�2�`$<�(`3 <G!$;l#^25%6' #&_�<4
�%~25`$/j250T!�fe.u%6`�� " 3\_l%�]^_ (iZ�`�`$<�(W#^( #1!v
�%6/1<�]c#&4��
/1<b4�25#&<-#1_�<-%�0325`�<�(6'7)\25'�
8'*.\;>�32G0�2�d�d�%�'l` / .) _9'*)!34'*. �

B _l%�( 032D�3; <+
�<b/1%�GR<D
vf�/1!�0

/:.)<; /(.1>= /:1)?; /:.1@= c /()1 pBA ) c 7;p
%6'�]=2�(i<	#&_�<-d�/1!u�W<�]c#1%6!$' / )1 ]=25'�;�<	%6'>GR<=/&#1<�
 � e!�<EaDd�4�%~]c%�#g/1<cf�<=/&<='�]c<+#1!�#&_�<G!$;��W<h]c#C% %�(9GD%�(W%�;�46<	2�'>� 0 !�/1<R�EDe!.3g<EGR<=/e%�#e%�("_l%&
�
�<b'?%�'

#1_l<,Z)(iZ�2�4�4��30GZ�]k_3_�%�`�_�<=/e]c!�0 d�46<EaD%�#5�G!5f / .) 0�3\_l<=' ]c!$0|d�25/&<�
~3\%�#&_ / 01 _z\�V`l�	% f / 01 2�/1<G#1_l<GZ�(iZ�2�4�d <b/^(id�<�] #1%�GR<+/1<=4~25#&%�!$')( 25'�
F% fg#&_�<G!$;��W<�] #^( (WZ�/if 2�]c< %~("'�<�2�/14T�� 2�#�2�'�
�
�%$# Z�(W<(0 #&_�<=' / .) 0�2E� ; < /1<=dl/1<�(W<='�#&<�
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d(1,1) = 0

for i = 2 to |s|+1

d(i,1) = d(i-1,1) + 1

for j = 2 to |t|+1

d(1,j) = d(1,j-1) + 1

for i = 2 to |s|+1

for j = 2 to |t|+1

d1(i,j) = d(i-1,j) + 1

d2(i,j) = d(i,j-1) + 1

d(i,j) = min (d1(i,j), d2(i,j), d12(i,j))

D(s,t) = d(|s|+1, |t|+1)5.

4.

3.

2.

1.

d12(i,j) = d(i-1,j-1) +  (s(i-1),t(j-1))δ
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