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SORT

    1 2 3 4 5 6 7
    Suffix Array: 4 1 6 3 5 2 7

4: a b a $
1: a b b a b a $
6: a $
3: b a b a $
5: b a $
2: b b a b a $
7: $

1: a b b a b a $      
2: b b a b a $
3: b a b a $
4: a b a $
5: b a $
6: a $
7: $

S = a b b a b a $

���>A�,�� "��%G 
���cd�%"$�',7TX<q0:� �/0=i�� 89�:�d� �%"$�@��� ����A��	� ���	���7G

.�_



HI1 Mk021 -*+[.<&*-B-*0 -(N>) & 4I^ X -*+(),) �y-(N>) & 4I^ X ./+(+[.�0b021G9 0bMk021_-(.<$'1G&%$'1_-*),=<),+ 2t02$'1_-*),+:&7-*0 -(N>)& 4I^ Xg)5&`0<O � \ $K-(& &($ 3 ) $;&`-(NG),+(),O\0<+:) Mk0 � 2J9K),-*)59 0 $;1G?>) 2t)51G?>)51_- 0<O -(N>)�.<9 2JNG./zt),-`&:$ 3 ) �d.0�YT 
7)51GMk)
$'-B$'& 2t02&(&:$KzJ9K) -*0 &*-*0<+() . & 4I^ Xb./+:+:.�0 � OP0<+D. =2$Ke<)51 &(-*+:$'1>= � 0<O89K)51>=<-(NK� $'1 �'2t02$'1 -*),+[&�0<O
&:$ 3 ) � 9K0<= & ���7zJ$'-(&,T HI1 2G+:.<Mk-($'Mk)D-(NG$'& 4 & 4 .<9'9/0 � )5.<1J& -(NG./- 021>) 4 &*)5&�-(N>)B1G)`XF- 9'./+(=<),+ .5e/.<$'9'./zJ9')L 0<+:? &:$ 3 ) -(N>) NG./+:?GL ./+() 0 \ ),+:&,T a>0<+ -*)`XF-(& 0<O &($ 3 )5& zt)59K0UL : A �"-(NG$;& � )5.<1G& . 2t02$'1_-*),+ 0<O
&:$ 3 ) : zM0F-*)5&,T ^CN>) -*0<-(.<9�& 2J.<Mk) Mk021G& 4�� 2G-($K021q0<OC-(N>) & 4I^ Xq./+(+[.�0 L 0 4 9'?q-(N>),+(),OP0<+() zt)O:#�z,0F-*)5& O\0<+ & 4 M:N -*)`Xg-(&,T ^CNG) &*)5Mk021J?RMk021G&*)	� 4 )51GMk)@0<O -(NG) $;1G?>) 2t)51G?>)51GMk) 0<O�.<9 2 NG./zt),-D&($ 3 ) $'&-(NJ./-7$'1b=<)51>),+[.<9��J& 4I^ X ./+(+:.�0F&B./+() OS.<&*-*),+7-(NJ.<1 & 4I^ X -*+(),)5&7O\0<+79;./+(=<) .<9 2JNJ./zy),-(&�.<1J? &(9K0 L�),+OP0<+%& � .<9'9`.<9 2JNG./zt),-(& 
 78789�5 � T7^CNJ$'&C$'&B+()59'./-*)5? -*0 -(NG) OS.<Mk-B-(NG./-D-(N>) 1>0F?G)5&70<O8. & 4I^ X -*+(),)=<+:0UL�LB$K-(Nb-(N>) &($ 3 ) 0<O -(N>) .<9 2JNG./zt),-��>L7NJ$'M:Nb9K)5.<?J&�-*0 .<1 $;1GMk+()5.<&*) $;1 -(N>) -($ � ) +:)	� 4 $'+()5? O\0<+
)`X>. � $'1J$'1>=@. 1>0g?>) $'1 -(N>) -*+:),) ? 4 +:$;1>= . &*)5./+:M:N T
HI1@-(NG)�0<+:$K=2$'1G.<9>& 4I^ X ./+:+:.�0 2J.32t),+ 7 .<1 zt),+ .<1G? 7c0<),+:&�.<9'&*0 $'1_-*+(0g? 4 Mk)5? - L�0 .<9'=<0<+:$K-(N � &OP0<+ ) ^ M,$K)51_- )`X>.<Mk- &*-*+[$'1>= � ./-(M[NG$'1>=>T Z 1G)C0<O -(N>) � 4 &*)5&8021J9 0 -(NG)B& 4I^ X@./+:+:.�0 �F-(N>)70<-(NG),+�+()kV

� 4 $K+:)5&�.<1 . 4 X>$'9'$'./+ 0 ?G./-(. &*-*+ 4 Mk- 4 +()7Mk021_-(.<$'1G$;1>= -(N>) � ����� � � � �#�8>%> � �PY+" � U;V � �70<O .<9'9>& 4)^ XF)5&LB$K-(N 2t02$'1 -*),+[&�-(NG./-7./+() .<?��*.<Mk)51_-7-*0 )5.<M[N 0<-(NG),+7$'1 -(N>) & 4I^ X ./+:+:.�0<T
^CN>)%.<9K=<0<+:$K-(N � 4 &:$'1>= 021G9/0 -(N>) & 4I^ X ./+:+:.�0 $'& e<),+ 0 &($ � 2J9K)<T Z 1>)%M,.<1bMk021G? 4 Mk- . W �
� ��"��

� ����"�� �@$'1 ��$'1 0<+:?>),+ -*0 	J1G? -(N>) -nL 0 2t02$'1_-*),+:& � 
  � .<1G? � 
 � � $'1 � -(NJ./-@2t02$'1_- -*0%-(N>)�& 4)^ XF)5&
$;1 � L7NG$'M[N@./+()�-(N>)C9'./+:=<)5&*-#* & � .<9'9')5&*-8& 4I^ X -(NG./- $'&�9')`Xg$'Mk0<=<+[.32JNG$'M,.<9'9/0 & � .<9'9'),+ * 9'./+(=<),+ -(NG.<1 .
� 4 ),+ 0�2J./-*-*),+:1��@T H 1 )5.<M:N &(-*) 2@0<O -(N>) zJ$;1G./+ 0 &*)5./+[M:N@021>)CNJ.<& -*0 Mk0 � 2J./+()"��L7$'-(N -(NG) & 4I^ X-(NJ./-�� 2t02$'1_-(&%-*0>T ^CNJ$'&D+()	� 4 $K+()5&%./- � 02&*-�� ��� � � M[NG./+:.<Mk-*),+ Mk0 � 2J./+:$'&*021J&,T ^CNG) z $'1G./+ 0&()5./+:M:NbM,.<1 zt)DMk0 � 2J9K),-*)5? $'1 � QS9K0<= �`X &*-*) 2J&5T8^CN>)7-*0<-(.<9 1 4�� zt),+�0<O M[NG./+:.<Mk-*),+CMk0 � 2 ./+:$'&*021G&)`Xg)5M 4 -*)5? z,0 -(NG$'& &*)5./+:M:N .<9K=<0<+[$K-(N � $;& -(N>),+(),OP0<+()�� Q � 9K0<= �`X[T H 1q.<?G?G$'-($K021 -*0 -(N>) z $'1G./+ 0
&()5./+:M:N 021>) NG.<& -*0 .<M,Mk)5&(&7-(N>) � i  �iG. 2t02$'1_-*),+:& zy),- L�),)51 � 
  � .<1G? � 
 � � -(NJ./- 2t02$'1 - -*0@-(N>)0gM,M 4 +(+:)51GMk)5&7$'1 -(NG) ?G./-(./zJ.<&*) &*-*+:$'1>=�� TYdR) M,.<9'9t-(NJ$'&C1 4�� zt),+�0<O 0gM,M 4 +(+()51GMk)5& #_T ^CN>) -*0<-(.<9-($ � ) O\0<+B9K0FM,./-($;1>= .<1G? .<M,Mk)5&(&:$'1>= .<9'9t0gM,M 4 +(+:)51GMk)5&C0<O � $'1 � $'& -(N>),+(),OP0<+()�� Q � 9K0<= �Zl #2X[T

� 0 4 &($'1>= . &*)5Mk021J? ?G./-(. &*-*+ 4 Mk- 4 +() Mk021 -(.<$'1J$'1>=c2G+:)5Mk0 � 2 4 -*)5? $'1>OP0<+ � ./-($K021 ./zt0 4 - -(N>)9')51>=<-(N 0<O -(N>) �#�8>%> � � Y+" � U@V zt),-nL ),)51 Mk),+:-(.<$'1 )51 -*+:$')5&B$'1 -(N>) & 4I^ X ./+(+:.�0 021>) M,.<1 & 2y),)5?
4 2 -(N>)b&*)5./+:M:N .<1G? $K-@$'& 2t02&(&($KzJ9') -*0 .<M:NJ$K),e<) . + 4 1_-($ � ) 0<O7� Q � l�9'0<= � l #2X M[NG./+:.<Mk-*),+
Mk0 � 2J./+:$'&*021J&,T < ?>),-(.<$'9')5? ?>)5&:Mk+:$ 2G-($K021 0<O�-(NG$'& &(9'$K=2N_-(9 0 � 0<+() Mk0 � 2J9'$'M,./-*)5? .<9K=<0<+:$'-(N � M,.<1zt) OP0 4 1G? $'1 -(N>)@0<+:$K=2$'1J.<9`& 4)^ X ./+(+:.�0 2 .32y),+ .<& L )59'9 
 787 9�5 � T ^CN>) )`Xg-*+:. & 2J.<Mk)@+()	� 4 $K+:)5?OP0<+ -(N>)@./+(+:.�0 L7$'-(N -(N>)@9K021G=<)5&*- Mk0 � � 021E2G+() 	)XF)5&%$'&2� $'1 -*),=<),+ )51_-*+:$K)5&%LB$K-(N . e/.<9 4 ) 0<O�./-
� 02&*- � �������RT�^CNG$'&�+:)5& 4 9K-(&B$'1 . QP-(NG),0<+(),-($'M,.<9\X7$'1GMk+()5.<&() z,0S��� � 9K0<= & ��� zM0F-*)5&,T�
B0UL ),e<),+	�
4 1G9K)5&(& 021>) $ � 2J9K) � )51_-(& -(N>) ./+(+:.�0 4 &($'1>= . & 2J.<Mk) 0�2G-($ � .<98zJ$K- V � .<1G$ 2 4 9;./-($K021 .32)2G+(02.<M[N $'-
LB$'9'9 4 & 4 .<9;9 0 +()5& 4 9K-�$'1b.<?G?G$'1G= :��%� zM0F-*)5&C0<O )`Xg-*+:. &*-*0<+:./=<) 021 � 02&*-B& 0F&(-*) � &,T
f 4I^ XR./+(+:.�0F& M,.<1q$'1 2G+:$'1GM,$/2J9K) zy) Mk021G&*-*+ 4 Mk-*)5? $'1 9'$;1>)5./+ -($ � )<T ^CNG$'& $'& ?>021>) zM0�	G+:&(-=<)51G),+:./-($'1>= -(NG) & 4I^ X -*+(),) .<1G? -(NG)51R)`XF-*+[.<Mk-($'1>= .<9'9 -(NG) 9K)5.5e<)5& O\+:0 � $K- .<1G? &(-*0<+:$'1>= -(N>)5$K+2t02$'1_-*),+:& $'1R-(N>) & 4I^ X ./+(+:.�0<T ^CNG$;& 0<OCMk0 4 +:&*) � )5.<1G& -(NG./- 021>) NG.<& -*0 2J+(0Ueg$'?>) -(NG) & 2J.<Mk)+:)	� 4 $'+()5?�O\0<+bz 4 $'9'?G$'1G=R-(N>) & 4I^ X�-*+(),)R0<O . =2$Ke<)51�-*)`Xg-,T H - .<9'&(0 � )5.<1G& -(NG./-bL7NG$;9K) -(N>)

. �



.<& 0 � 2G-*0<-($;M + 4 1 -($ � ) � .�0 zt) 9'$'1G)5./+ 021>) L7$'9'97NG.5e<) -*0 ?>)5.<9BL7$K-(N � 4 $K-*) 9'./+(=<) Mk021G&*-(.<1_-(&? 4 ) -*0R-(NG) Mk0 � 2J9'$'M,./-*)5? 1G./- 4 +() 0<OD-(N>)b& 4I^ Xq-*+(),) Mk021G&*-*+ 4 Mk-($K021 Tq^7N>),+(),OP0<+()b$'1K2G+:.<Mk-($'Mk)021>)@0<OP-*)51 4 &*)5&%0<-(N>),+ .<9'=<0<+:$K-(N � &DOP0<+ -(N>) & 4)^ X ./+(+[.�0RMk021G&*-*+ 4 Mk-($K021 TO7 .<1_zt),+ .<1G? 7 0<),+:&$'1_-*+(0g? 4 Mk)5?�.<1�� Q�� 9K0<= & �`X -($ � ) Mk021G&*-*+ 4 Mk-($K021�.<9K=<0<+:$K-(N � $'1�-(N>)5$K+ 0<+:$K=2$;1G.<9CL 0<+(E�./zt0 4 -& 4)^ X ./+(+:.�0F& 
 7 789�5 � T�H 1 M,.<&*)B021G)DNG.<&�-*0 Mk021G&*-*+ 4 Mk- -(N>)%& 4I^ X ./+(+[.�0 $'1 )`XF-*),+[1G.<9 � ) � 0<+ 0 �
. L7$'?>)59/0 4 &*)5?qMk021G&(-*+ 4 Mk-($K021 .<9K=<0<+:$K-(N � $'& -(N>) 021>) z,0 � ./) 3 . V�� ./-*)5&��7AD021G1>),- .<1G? fg1G$'?G),+L7NJ$'M:N Mk021G&*-*+ 4 Mk-(&@-(N>) & 4)^ X ./+(+:.�0 $;1'2 9'.<Mk) 
 A ��� f)9 {
� TG< =<0F0F? & 4 +(e<) 0q0<OD& 4I^ X ./+(+:.�0Mk021G&(-*+ 4 Mk-($K021 .<9'=<0<+:$K-(N � &�$;1 )`XF-*),+:1J.<9 � ) � 0<+ 0 L .<& 2 4 zJ9'$'&(NG)5? $'1 {/|<|2{ 
 f a |2{
� T

d�N>)51 Mk0 � 2J./+:$'1G= & 4I^ Xb./+(+:.�0F&7L7$K-(N & 4I^ X -*+(),)5&7LB$K-(Nb+()5& 2t)5Mk-C-*0 -(N>)5$K+7& 4 $K-(./zJ$'9;$K- 0 O\0<+&*029'eF$'1G= -(N>) )`X>.<Mk- &*-*+:$'1G= � ./-(M:NJ$'1>= 2J+(0<zJ9K) � � $K-7- 4 +[1G&C0 4 -B-(NG./-DL7NG$'9K) & 4I^ X ./+(+:.�0F&%./+() 0<OMk0 � 2 ./+:./zJ9K)%& 2t),)5? -(N>) 0 0 \ ),+C&(.5eg$'1>=2& $'1 & 2J.<Mk) Mk021G& 4�� 2G-($K021 T�<D1>0<-(N>),+�$ � 2y0<+:-(.<1 - $'&(& 4 )B$'&
-(N>) OP.<Mk-C-(NJ./-7& 4I^ X ./+(+:.�0F&B./+() +()59'./-($'e<)59 0 &:$ � 2J9K)D-*0 $ � 2J9K) � )51_-,T

������� � ��� �
	 ���	��

	 ��	
����� ����� ����� ��� ��������� ��� �����!���

^CNG),+()�)`Xg$;&*- � .<1M0 � 0<+()C$'1G?>)`Xg)5& OP0<+8)`Xg.<Mk- &*-*+:$'1G= � ./-(M:NG$'1G= 9'$KE<) OP0<+8)`Xg. � 2J9K) 2J./-*+:$;M,$'.%-*+(),)5&

 7 0<+ � 4 � �I2J+() 	IX -*+:),)5& 
 dR)5$ 135 � LBNG$'M:Nb./+:) .<9'&*0@Eg1>0UL71b.<& 2y02&:$K-($K021 -*+(),)5& 
 < 
Dd 1�: � 0<+C&*-*+:$'1>=
��VW-*+(),)5& 
 a`A 9�9 � T ��)5M,. 4 &*)70 4 + � .<$'1 Mk021JMk),+:1 L .<&8-(N>)B& 2J.<Mk)BMk021J& 4�� 2G-($'021 0<Oy-(NG)7$'1G?>)`X@.<1G?
&($;1GMk)%-(N>) & 4I^ X ./+:+:.�0 - 4 +:1>)5? 0 4 -�-*0@zt)D-(N>)%zy)5&(- $;1 -(NJ./- +:)5& 2t)5Mk- L ) OP0<+(),=<0@O 4 +(-(N>),+	� � 0<+()?>),-(.<$;9K)5? ?>)5&(Mk+[$ 2G-($K021G& 0<O -(N>)5&*) $;1G?>)`Xg)5&,T

dR)@L 0 4 9'? 9'$KE<) -*0 � )51_-($K021 -(NG./-%+()5Mk)51 -(9/0 a>),+(+[./=2$'1G. .<1G?E7 .<1 3 $;1G$`$;1 -*+(0g? 4 Mk)5? -(N>)@&*0/VM,.<9'9')5?�a[7 Vn$'1G?>)`X 
 a[7 | . � �CL7NJ$'M:N�$'& zJ.<&:$'M,.<9'9 0 . Mk0 � 2G+()5&(&()5?�& 4)^ X ./+(+:.�0<T"HI- � $'=2N - zy)$'1_-*),+()5&*-($;1>= -*0b),e .<9 4 ./-*)@-(N>) & 4 $K-(./z $'9'$K-P0b0<O�-(NG$;&D$;1G?>)`X OP0<+ 0 4 + 2G+(0<z 9K) � T ^7N>) -*+[.<?>),0 \ zy)kV- L�),)51 .<M,Mk)5&(&7-($ � ) .<1G? $'1G?G)`X &($ 3 ) � $'=2N -�zt) .<1 $'1_-*),+()5&*-($'1G= .<9'-*),+:1G./-($Ke<) OP0<+7&*0 � ) 2G+(0<zJ9K) �
$'1J&*-(.<1GMk)5&,TY< &*)5Mk021G?H2 4 zJ9'$'M,./-($K021 Mk021GMk),+:1G$;1>=@Mk0 � 2G+()5&(&()5?b$'1G?G$'Mk)5& Mk0 � )5&CO\+(0 � AD+:02&(&($ .<1G?g%$K-*-*),+ 
 A g |<|8� T

��	%$ ��� 	��
� 
 �����(��� ! 	;��� � �(��� � �m� �#" � � �	�#$y�)����� �&%

Z 1G) M,.<1R+()5&*-*+:$;Mk- -(N>)O2G+(0<z 9K) � 0<O )`X>.<Mk- &(-*+:$'1>= � ./-(M[NG$'1>=b-*0 &(-*+:$'1>=2&%0<O .H2G+()5?G),-*),+ � $'1>)5? �
	IXg)5? 9K)51>=<-(N bFT7^7N>) .<9K=<0<+[$K-(N � &7L�) ?>),e<)59K0�2t)5? 021G9 0 +()	� 4 $K+() .<1 ) ^ M,$K)51_-%&*029 4 -($K021 O\0<+D-(NG$'&M,.<&*) &($'1GMk) -(N>) 0 4 &*) &(N>0<+:- b VW=<+:. � &b-*0 9K0gM,./-*) 2y0<-*)51_-($'.<9 � ./-(M[N>)5& $;1 � T ^7N>),+(),OP0<+() L�)
Mk021GMk)51_-*+:./-*)5?�021�)`X,2J9'02$K-($'1>= -(NG$'& +()5&*-*+:$;Mk-($K021 .<1G?�&*029Keg$'1>=RL7NG./- L�) M,.<9'9C-(N>) 2G+(0<zJ9K) � 0<O
��V � � � � � "#�
��� >+� � � ��������� �
���
U;V ��_ � � ��� ���]bFT

FH"��[��� �������	>�� �+� ��� ^CN>) 2G+(0<zJ9K) � 0<O���V � � � � � " ����� >�� � � � �
����� � ��� �2U;V ��_ � � ��� ��� b $'&C.
& 2t)5M,$'.<9 M,.<&*)@0<O8-(NG) )`X>.<Mk- &*-*+:$;1>= � ./-(M[NG$'1>= 2G+:0<zJ9K) � T <7=2.<$;1��tO\0<+ . � 4 ),+ 0 &*-*+:$;1>= � .<1G? .
?G./-(./z .<&*) &(-*+:$'1>= � 021>) L .<1_-(&D-*0 9'0FM,./-*) .<9'9 0gM,M 4 +(+:)51GMk)5&70<O � $'1 � .<1G? +() 2t0<+(-C-(NG) � T dR)

.�1



M,.<9;9 & 4 M:N 0FM,M 4 +(+()51GMk)5&Z� � �
�[T <D& . O 4 +(-(N>),+ +()5&*-*+[$'Mk-($K021 021>) +:)	� 4 $'+()5& -(N>) � 4 ),+ 0R-*0RNG.Ue<) .
	)XF)5? 9')51>=<-(NcbFT
^CNG$'& � 0g?G$
	G)5? e<),+:&($K021 0<OG)`X>.<Mk-8&*-*+:$'1G= � ./-(M[NG$'1>=%.<9'9K0 L7& O 4 +:-(N>),+ $ � 2G+(0 e<) � )51 -(& 0<Oy$'1G?>)`X&(-*+ 4 Mk- 4 +()5&CL7$K-(N +()5& 2t)5Mk-�-*0 .<M,Mk)5&(&7& 2t),)5? T

����� ��� ��� � ��
�� � ����
	� � ��

� 	

<D1 )`X>. � 2J9') O\0<+%& 4 M[N $ � 2G+(0Ue<) � )51 -(&B$'&7. &($ � 2J9')DL 0<+:? 9K0_0<E 4 2 -(./z 9K) � 1G. � )59 0b.<1 ./+(+:.�0b0<O���
� ����� �
� � ) � 2J9K0�0<)5? OP0<+%)`Xg. � 2J9K) zM0 )20<EF$;1>)51 .<1J? dBEFE<021>)51 
 )2d 9$. � T HI-B+()	� 4 $K+:)5&B. 9'$ � $K-*)5?&:$ 3 )C.<9 2JNG./zt),- . .<1G? .<9'9K0ULB&8$ � 2G+:0Ue<) � )51_-(&�0<O .<M,Mk)5&(& & 2y),)5?@./- -(N>)7Mk02&*-80<O .<?G?J$K-($K021G.<9g& 2J.<Mk)
Mk021J& 4�� 2G-($'021 Mk0 � 2J./+()5?R-*0 .32Q2G+(02.<M:NG)5& O\0<+ -(NG)@=<)51>),+:.<9�)`X>.<Mk- &*-*+:$;1>= � ./-(M:NG$;1>=H2G+(0<zJ9') � T
<"?>+:.ULCzJ.<M:E 0<O -(NG$'& ?G./-(.@&*-*+ 4 Mk- 4 +() $'& -(NG./-C$K-�$'& 021G9 0 2G+:.<Mk-($'M,.<9tOP0<+�+()59'./-($'e<)59 0 & � .<9;9 e/.<9 4 )5&0<O[b .<1G? � 0F?>),+[./-*) .<9 2JNG./zt),-C&($ 3 )5&5T

FH"��[��� ������� >��
���  G� A%$'e<)51 .R&*-*+:$'1>= � 0<O%9K)51>=<-(N ��0Ue<),+ .<1 .<9/2JNG./zt),- . .<1G? .�	IXF)5?
&(-*+:$'1>= 9')51>=<-(N b�� -(N>) � ��"<_ � � � ���-Y ����W � ��� � "�b � � "$�6> � Mk021G&($'&(- 0<OC.<1q./+(+[.�0�� 0<OC&($ 3 ) �d.0� N
.<1J? �d.0� N � � � �	��� �
��� Q�5IXI$ | O 5�� �d. � N T Z 1>) .<&(&($K=21G& )5.<M:N )59K) � )51_-���1 . .<1 $'1 -*),=<),+ H #
�%Q��tX�zt),-nL ),)51 | .<1G?+�d.0�(i . .<1G? 4 &*)5&C-(N>) M,.<1>021G$'M,.<9 )51GMk0F?J$'1>=

� Q! /X �
N <�"
�
0�� 5 �%Q! _Q�5�l .UX*X<�d.0� 0 $  1j. N

0<O .<9'9y&*-*+:$'1>=2& 0<O 9K)51>=<-(NSb $;1 -*0 $'1_-*),=<),+:& 0<O zJ.<&*)�. -(NJ./- .<&(&:$K=21G&�-(N>) � 1 4�� zt),+:& zt),- L�),)51
| .<1G? �d.0� N i . QS&*),)7OP0<+ )`X>. � 2J9K) 
 ��� 4 1 � X[T8a>0<+�)5.<M:N 2t02&(&($KzJ9') &*-*+[$'1>=] 70<Ot9')51>=<-(NOb%021>)7&:.5e<)5&-(NG) 9'$'&(- 0<O .<9;98$K-(& 0gM,M 4 +(+:)51GMk)5& $'1 ��$'1 $'-(& Mk0<+(+()5& 2y021J?G$'1>=bNG$K- 9;$'&*-�� Q�� Q � X*X[TbHI1q0<+:?>),+ -*0
zt) ./zJ9K) -*0b.<M,Mk)5&(& -(NG$'&D9'$'&(-B) ^ M,$')51 -(9 0 021>) $;1G&*),+(-(&%.S2t02$'1 -*),+D-*0b$K-%$'1 -*0 -(N>) ./+(+:.�0 2t02&($K-($'021
� 
 � Q �8X � T
^ 0 Mk021G&*-*+ 4 Mk- -(NG$'& ?G./-(. &(-*+ 4 Mk- 4 +()7021>) 4 &()5&8-(N>)B)51GMk0F?J$'1>= 0<O .<9'9J&*-*+:$'1>=2& 0<O 9K)51>=<-(N b $'1 -*0$;1 -*),=<),+:&%0<O zJ.<&*) �d.0�J-*0 4 1G$ � 4 )59/0 $'?>)51_-($KO 0b-(NG) � T a>0<+ )5.<M[N 2t02&(&($Kz 9K) &*-*+[$'1>= 021>) =<)51>),+:./-*)5&. 9'$'&*-%0<O .<9'98$K-(&%0gM,M 4 +(+()51JMk)5& $'11� T ^7N>) &*)5Mk021G? &(-*) 2 $'&%-*0 =<)51G),+:./-*) .<1 ./+:+:.�0 0<O 2t02$'1 -*),+[&

-*0 -(N>) 9'$;&*-(&%0<O 0FM,M 4 +:+()51GMk)5& 0<+ � � � ��� � �
�[T ^CN>) ./+:+:.�0R$'& $;1G?>)`Xg)5? zM0 -(N>) $;1 -*),=<),+ HI#%& 0<O�.<9'9
2t02&(&:$KzJ9K) b VW=<+:. � &,T

d�$K-(N ?I0g1G. � $;M 9'$;&*-(& -(NG) NG$'- 9'$;&*-(& M,.<1 zt) =<)51>),+:./-*)5? $'1 021>) 2J.<&(& .<1G? $'1 -($ � )�� Q��`X[T
f +()5./-($'1>= -(NG) ./+(+:.�0b0<O[2t02$'1 -*),+[&C+()	� 4 $K+()5& � Q �d.0� N X -($ � )<T ^7N>),+(),OP0<+() -(N>) -*0<-(.<9 Mk021J&*-*+ 4 Mk-($K021-($ � ) O\0<+7-(NG$'&C?G./-(. &*-*+ 4 Mk- 4 +:) $'&�� Q��Zl��d. � N X[T
HI1 2G+:.<Mk-($;Mk) .D- L�0/V 2J.<&:&�Mk021G&*-*+ 4 Mk-($'021 -(NJ./- &(-*0<+()5& -(N>)�NG$K- 9'$'&*-(& $'1 021>)�9'./+(=<) ./+(+:.�0 $'1G&*-*)5.<?0<O $'1 9'$;&*-(& � ./E<)5& � 0<+()C&*)51G&*)<T Z 1G)�=<)51>),+:./-*)5&8- L�0 ./+(+:.�0F&�� .<1G?���0<O &($ 3 )5&��d.0� N lE.�.<1G? ��T

.�4



� L7$'9'9 9'./-*),+CMk021 -(.<$;1 -(N>) &*-(./+(-($'1>= 2t02&($K-($K021J&DQS$ T )<T�-(NG)D0 \ &*),-[X�0<O`-(N>) NG$K- 9'$'&*-(& $'1 -(N>) &*)5Mk021G?
./+(+[.�0<T H 1 -(N>) 	G+[&*- 2J.<&(&�021G) &(M,.<1G&5� .<1J? 4 &*)5& � QPL7NG$;M:NbNG.<&�-*0 zy) $'1J$K-($'.<9'$ 3 )5? -*0 Mk021_-(.<$'1021G9/0 3 ),+(02&[X -*0RMk0 4 1 - -(N>) 1 4�� zt),+ 0<OC0gM,M 4 +(+()51GMk)5& 0<OC)5.<M[NG2t02&(&($Kz 9K) &*-*+:$'1G=  0<O79')51>=<-(N�bz,0 $'1JMk+() � )51_-($'1>=�� 
 � Q! /X � ),e<),+ 0 -($ � ) 021>) 	J1G?J&7-(N>) b VW=<+:. �  T Z 1>) -(NG)51 M,.<9;M 4 9'./-*)5&%-(N>)0 \ &*),-(&�0<O`-(N>) NG$K- 9'$'&*-(& $'1 -(N>) &*)5Mk021G?b./+(+[.�0 z,0 $'-*),+:./-($'1>= 0Ue<),+ � &*),-*-($'1G= � 
 |
� -*0 3 ),+(0 .<1G?
� 
 5 � -*0@-(N>) 1 4�� zt),+ 0<O NG$K-(& $'1b.<9;9yNJ$K-�9'$'&*-(& OP+(0 � | -*0 5�i�./T8HI1 -(NG) &*)5Mk021G? 2J.<&(& 021G) &(M,.<1G&
� ./=2.<$'1 .<1G?bOP0<+7)5.<M[N b VW=<+:. �  021>) 9K0_0<Eg& 4 2 -(N>) 0 \ &(),-70<O�$K-(&CNG$'- 9;$'&*-C$'1 � 
 � Q! X � �JLC+:$K-*)5&$K-h2y02&:$K-($K021 $'1 � $'1_-*0 � ./-7-(NJ./-B0 \ &*),-B.<1J? -(N>)51 $'1GMk+() � )51_-(&C-(NG) 0 \ &*),-B$'1 � 
 � Q! /X � TC^CNG$'&0<O�Mk0 4 +:&() � 0g?G$
	G)5& � .<1G? $'1b0<+:?>),+7-*0 +()5&*),-B$K-�-*0 -(N>) 0<+:$K=2$'1G.<9te/.<9 4 )5&C021>) NG.<&C-*0 &(NG$'O\-�.<9'9e/.<9 4 )5& $'1�� 021>) ./+:+:.�0R)59K) � )51 - -*0 -(N>) +:$K=2N_- .<1G?R+()5&(),- � 
 |
� -*0 | $'1 . 2t02&*- V 2G+(0gMk)5&(&($'1G=
&*-*) 2 T a $K= 4 +() 5FT65@&:N>0UL7& � .<1J? � OP0<+C-(N>) &(. � 2J9K) &*-*+[$'1>=������ �!� �FT

q = 2

a a  a b  b a  b b
−

     1 2 3 4 5 6  

    H : 1 4 3 5 2 

1
4

3
5

2
1: a b      
2: b b
3: b a
4: a b
5: b a

S = a b b a b a  

    W : 0 0 2 4 5 
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H 1 -(NG) Mk0 4 +:&() 0<OC$ � 2J9') � )51 -($;1>=b.<1 .32)2J+(0�X>$ � ./-*) &(-*+:$'1>= � ./-(M:NG$'1G= .<9K=<0<+:$K-(N � L ) L .<1 -*)5?
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70 L�),e<),+ � -(N>),+()
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q = 2

SORT

a a  a b  b a  b b
−

= Suffixes shorter than q

1: a b      
2: b b
3: b a
4: a b
5: b a

1
4

3
5

2

     1 2 3 4 5 6  
S = a b b a b a  

    Suffix Array: 4 1 6 3 5 2  

    W : 0 0 3 5 6 
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