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RTS.U"V�WYX1ZJ[\X1]_^`UaXT^`]bWYcTcTd\[\e7Wf]_[\SYXhg�ijg_^`Uk^7lT[m]nWpoTd\^qljWf]aW�[rg
gs]_SYUa^7lJ[\X#lTWp]aWYojWYg_^7g7t�uwvT^7U_^`xySYUa^�[m]b[\gkWpXzW.l|{fWpX1]aWY}Y^�]aS
cTUaSf{~[\l|^kgsS.V�^kg_SYU_]�SYxL{Y^7Uag_[�S.X�e�S.X1]_UaSYdh]_S']_vT^�gs]_SYUa^7l@[�X|�
xySYUaV�Wf]a[�S.X�WYg�cTUaSf{1[rl|^/l�o~Z�^.t }ht����k�>����d\^7WpU��QWYg_^zS.U
�~S.iTUae`^/�|Wpxy^�SYX@W�cD^`U*�jd\^�ojWYg_[rg`t(��X�]_vj[\g�WpU_]_[re�d\^�W�gs[\V�cTd\^
� W<Z�Spx�cTUaSf{~[\l|[\XT}�cjWYUs] SYxh]avT^�{.^`Ungs[\SYX�e�S.X1]_UaSYd~xyiTXje�]_[\SYX|�Wpd\[�]�Z�xySYU lTWp]aWYojWYg_^�[\X|xyS.U_V�Wf]a[�S.X�[rg l|^/g_e`U_[\oh^/l�t�RjSYU g_cjWYe`^
gaW<{1[\XT}�cTijU_cDS.g_^*W�g_[�V�cTd\^�WYd�}.SYUa[m]avTV&xyS.U�l|^7dm]nW�e�S.VqcjU_^/g_gs�
[\XT}�[\g�ihgs^/l�t

� �)� K(MO�@�z�JPQKO��� �

��X�]_vT^�cTUaS|e�^/g_g�Spx�cTUaSY}.UaWYVqV�[\XT}�]avT^�gsS.iTUne�^�e�S|l|^�[rg
Spx�]a^`X�gs]_S.U_^/l�[\X�WJ�O^`Ung_[�S.X���S.X1]_UaSYd��~Z|gs]_^7V d\[�¡.^����k�>�
��d\^7WpU��QWYg_^�Spx��~SYijUae`^/�|Wpxy^Y�6gsSJZYS.i�e`WpX�]aUaW.e�^�ojW.en¡z]_vj^
l|^7{Y^`d\SYcjVq^7X1]*cjWf]av�Spx>]_vj^"g_SYiTUne�^�e`S~lT^Y�YS.U*[\X@e`W.gs^�SYx)WpX
V�[\gs]aWY¡Y^:¢y^.t }ht@W�xyU_^/gsvjd�Zz[\X1]_UaS|l|ije�^/l£oTiT}1¤"]aSJvjW<{Y^q]_vj^
cDS.gags[\oT[\d�[�]�Z�]_S'x¥Wpd\d>ojWYen¡q]_S�WpX�^7WpUad\[�^7U�{.^`Ungs[\SYX)t(��X�V�WYX1Z
[\X.]a^`UaXT^�]QWpcTcTd\[re`Wf]a[�S.Xjg � vT^7U_^�ijg_^`U*^7l|[�]aWYoTd�^�[�X|xyS.U_V�Wp]_[\SYX[rg�gs]_SYUa^7l£[\X�W:lTWf]nWpojW.gs^@g_SYV�^�g_SYU_]�Spxw{Y^7Uag_[\SYX�e�S.X.]aU_S.d
� SYiTdrl�oD^�Spx6}YUa^7Wp]wW.l|{fWpX1]aWY}Y^.t
��X�]_vT^�Xj^�¦~]�envjWYc|]_^7U*W�g_[�V�cTd\^�g_SYd\i|]_[\SYXqxySYU ]_vT[rg cTUaSYoT�

d\^`V§[\g'l|^7gae�Ua[�oD^7l)t�uwvT^�gsS.d�i|]a[�S.X�ijgs^/g�W:g_vjWYlTS � ]aWYoTd\^
]_S�gs]_S.U_^k]_vj^�SYdrl|^`U�{.^`Ungs[\SYXjgQSYx(lTWp]aWpohWYg_^"]nWpoTd\^b^`X1]_Ua[\^7g7t
��X�]_vT^�]_vT[\Unl�envjWpcT]_^`UqWzg_[�V�cTd\^�WYd�}.SYUa[m]avTV�xyS.U'l|^7dm]nW

e�S.V�cTU_^/g_g_[\XT}�¢¥e�S.V�cTi|]_[\XT}b]avT^�^7lT[m]a^7l�cjWYUs]ng6Spx)Wk]_^`¦1]�¤6[rg
l|^/g_e`U_[\oh^/l�t�uwvj[\g)WYd�}.SYUa[m]avTV�[rg�]avT^`X�ihgs^/lb[�X�envjWYc|]_^7U�xySYijU
]_S�[\X1]_UaS|l|ije�^'W�gscjW.e�^�gaW<{1[\XT}�WpcjcTU_S1WYenv�xySYU�]avT^�{.^`Ungs[\SYX
e�S.X1]_UaSYd�gsZ|gs]_^7V�t

¨ © ��MOILKªN�«:«JMO�'N�P*¬

��XJ�j}YiTUa^'­�WYX:^�¦TWpV�cTd\^�Spx W�lTWp]aWpohWYg_^b]aWpojd�^�[rg�g_vTS � X)tuwvT^O�jUng�]�U_S � d\WYoh^7d�^/l�®<¯�[\g)]_vT^*cTU_[\V�WpUaZ�¡Y^7ZY�7]_vT^�gs^/e�SYXhlU_S � drWpojd�^/l�¯|°.±|°>²"[rgQg_SYV�^k[�X1]a^`}Y^7Uw{<WYd�ij^kWYXjl@]avT^k]_vT[\Unl
U_S � d\WYoh^7d\lJ¯|°.±|°~³'[rg�Spx�]�Z1cD^�{fWpUnenvjWpU/tO�~ijenv:WJ¢y^`V�c|]�ZT¤
]aWpojd�^�[rgw^7W.gs[\d�Z�e�Ua^7Wf]a^7l�o~Z�]_vT^�gs]aWp]_^7Vq^7X1]�´<µ
¶.·~¸~¹~º~¸�º1¹1»T¼1¸ ±T°Y½j¾1¿>²
À ®f¯�Á ¸~·DÂ<¹|¼ Ã ¯|°Y±T°>² Â<Ä~º Ã ¯~°.±T°~³ÆÅ ¹~·~¶1Ç~¹~·>È)É

R([�}.iTU_^�Ê.µ ËO¦TWpV�cTd\^kljWf]aWYojWYg_^k]aWYoTd�^k]nWpoTd\^YÊ
[rl lTWp]aWTÊ lTWf]nW.­
Ê ÌTÊ7ÍjÊ/ÎYÏ ÐagsS.Vq^k]a^�¦~]aÑ
­ ­Y­ Ð_Ò�^7d�d\S�Ó�S.U_drlTÑ
Ì Ê/­ Ð_XTSp]�[\V�chS.Us]nWpX1]aÑ

Ô �jUng�]�cjU_S1WYenvJ]_S�cTUaSf{1[rl|^�W�gs[\V�cTd�^�xySYUaVÕSYx {Y^7Uag_[�S.X
e�SYX1]aU_S.d�xyS.Uq]_vT^:lTWp]aWpohWYg_^@]aWYoTd\^�]nWpoTd\^YÊ�[rgq]_S�e�Ua^7Wf]a^�W
gsvjW.l|S � ]nWpoTd\^b{~[\W']_vj^�e�SYV�V�WpXhl
¶.·~¸~¹~º~¸�º1¹1»T¼1¸×Ö<Ø °.¯|ÙYÚhÛY±|°Y½h¾1¿>²
À ®f¯ Â<Ä~º Ã ¯~°.±T°>² Â<Ä1º*Ã ¯|°.±T°~³ Â<Ä1º*Ã�Ü ¿.Ý Ö ®fÙYÞ Â<Ä~ºDÈLÉ

� vT^`Ua^:SYdrl�{Y^`Ung_[�S.XjgqSpxb]_vT^:^7X1]_Ua[�^/g@WpUa^:Wpi|]aSYV�Wf]a[\e7Wpd\d�Zg�]aSYUa^7l£o~Z�W:ß*à6áp�jâkàãxyiTXhe�]_[\SYX � vj[\env�[rgb]_Ua[�}.}Y^7U_^/l#o~ZWpXJiTc>lTWf]a^�SYX�]aWpojd�^�^7X.]aU_Z.t
uwvT^7U_^`xySYUa^Æ�jUng�]�]avT^�ß��háp�jâkàÕxyiTXje�]_[\SYXä[rgåe`U_^/Wf]_^/l

� vT[\envJgs]_SYUa^7g�]avT^�SYdrl@^7X.]aU_Z�cTd�ihg�WpXJWYlTl|[�]_[\SYXhWpd>{Y^7Uag_[�S.XX1ijV�oD^`U�[\X�]_vT^�g_vjWYlTS � ]aWYoTd�^.µ
¶.·~¸~¹~º~¸�æYçTÄ|¶1º>ÂpèYÄ&é.ê Þ>ëYÛY±T°Y½h¾.¿>²fÛ Ü ë À È
ì�ífî�ï�ðnñòñOófðaôõðnöfðn÷5øqø�ù<ðnú�û/ñòøs÷"üòý�ô5þ<üò÷kô5ø�ù`ô�ûpî�÷5ô5ÿ�ïõø�÷���ø�ï5÷õüòî�ý
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·~¸1º.çT·~Ä Á è��~¹��fçT¸�¹ Á��
� ¸|¶~¼1¹1·~¸
Ü ®/Þ|±T¿��|¿.Ý É

»|¸��DÂ<Ä
Á ¸~¼1¸|¶1º×Â<Ä1ºjè�Ü Ü ¿.Ý Ö ®pÙYÞ æ1·jè��×Ö<Ø °1¯~ÙYÚhÛY±T°p½h¾1¿>²
� Ç~¸~·~¸ ®<¯ � è.¼ �"! ®f¯
èY· � ¸~·Æ»$#�Ü ¿YÝ Ö ®pÙYÞ � ¸ Á ¶&¼DÂ%�DÂ<º ² É

Â<æ�Ü Â Á Ä.çj¼1¼Æº~Ç~¸~Ä
Ü'& �)( É

¸|¼ Á ¸
Ü'& � Ü * ² É

¸~Ä � Â<æ É
Â<Ä Á ¸~·~º×Â<Ä1ºjè�Ö<Ø °1¯|ÙpÚhÛY±T°Y½j¾1¿>²
Å ¹|¼YçT¸ Á À è.¼ �"! ®f¯ Ãnè.¼ �"! ¯|°.±~°>² Ã_è.¼ �"! ¯~°.±~°~³ ÃsÜDÈ)É

·~¸1º.çT·~Ä�Ä~¸ � É
¸~Ä � É
� ¼1¹~Ä��Yç|¹��1¸ �,+j¾�+�� Ö�- ¾.� É
uwvT^�ß�à(áp�hâkà xyiTXje�]_[\SYX&[rg�e7Wpd\d�^/lÆo~Zã]avT^zxyS.d�d\S � [\XT}]_Ua[\}Y}Y^7UwSYXJW'ijcDlTWp]_^.µ

¶1·~¸1¹~º~¸�º~·>Â%�$�1¸~· ±~ÝD®%�jÛY±T°p½h¾1¿>²fÛ Ü ë
¹~æ~º~¸~·Æç/� � ¹~º~¸�èYÄ ±T°Y½j¾1¿>²
æjèY·�¸~¹|¶1Ç�·jè � ¸$01¸|¶YçTº~¸
�~·jè.¶1¸ � çT·~¸�éYê Þ>ë.ÛY±|°Y½h¾1¿>²<Û Ü ë À È�É
�~S�[�xD]avT^�]a^�¦~]*SYx>UaS � ] � S�SYxD]avT^�^`¦|WYV�cTd�^�[\g*iTcDljWf]_^/l]_SÆÐaÒ�^`d\d\S21�^/WYl|^7UaÑ@]_vT^�g_vjWYlTS � ]aWYoTd�^ � SYiTdrl#d\S~SY¡:d\[�¡.^]_vj^bxySYd\d�S � [\XT}jµ

R([�}.iTUa^Õ­|µ Ë ¦|WYV�cTd�^ÕlTWf]nWpojW.gs^ä]nWpoTd\^7g ]aWYoTd\^YÊÕWYXjl
g_vjWYl|S � ]nWpoTd\^YÊ

[rl lTWp]aWjÊ lTWp]aW1­
Ê ÌTÊ7ÍjÊ<ÎpÏ Ð_g_SYV�^�]a^�¦~]aÑ
­ ­.­ ÐaÒ�^`d\d\S31�^7WYlT^`UnÑ
Ì Ê<­ ÐsXTSY]�[�V�cDSYU_]aWpX1]nÑ

[rl lTWf]nWTÊ lTWf]nW.­ {.^`Ungs[\SYX
­ ­Y­ ÐaÒ�^7d�d\S�Ó�S.U_drlTÑ 4

5�Sp]a^�]avjWf]ko1Z�]avT^'ihgs^�SYxO]_vT^�g_vjWYl|S � ]nWpoTd\^�]aS�g�]aSYUa^
]_vj^ � vTSYd\^�{Y^7Uag_[�S.X�[\X|xySYUaV�Wf]a[�S.X�XTS@envhWpXT}.^"SYx�]avT^�SYUa[�}Y�[\XjWpd>]nWpoTd\^�[\gwXj^7e�^/g_gaWpUaZ�WpXjl�XTS�W.l%6�ijgs]_V�^`X1]�Spx6U_ijXTXT[\XT}
WpcjcTd�[re`Wp]_[\SYXjgwXj^`^7ljgQ]_S�oD^�l|SYXT^.t

7 8:9<; K6N P��>= «JM 9 I�I6��� �

RTSYU�d\WYU_}.^�WpV�SYiTX1]ng�Spx(]_^`¦1] � vT^`Ua^�SYXjd�Z�Vq[\XTS.U�envjWpXj}Y^7g
� vT^`Ua^�[�X1]aU_S|l|ije`^7l��|^.t }ht6]_^`¦1]�^/l|[�]_[\XT}�o~Z�Wqijgs^7U7�T]_vT[rg�[\XenvjWpc|]a^`U�­�g_vTS � X�WYcTcTUaS.W.env�[\gQ{Y^7U_Z�[\XT^@?@e`[�^7X.]w[\X@]_^7U_V�gSpx�g_cjWYe`^Yt�� ] � S.iTdrl:oh^�V'ijenv#oD^�]_]_^`UbS.XTd�ZJ]aS�gs]_S.U_^�]_vT^l|[BA>^`Ua^`Xhe�^7g*oh^`] � ^7^`X�]avT^�Xj^ � {Y^7Uag_[�S.X�WpXjlq]avT^�cTUa^`{~[\SYijg
{Y^`Ung_[�S.X)t�uwvT[rgb[\g�g_SYV�^`]_[\Vq^/gbe`Wpd\d\^7l£l|^`d�]aW�e�S.VqcjU_^/g_g_[�S.X
[�X�]_vj^�d�[�]_^7UaWp]_iTUa^Yt
Ô g'WYX�^�¦TWpV�cTd\^�]aWY¡Y^�]avT^�g_^`X1]a^`Xje`^�Ðn¾1Ù~Ù�C|¿1¯Æ± Ø ¿.Ý|¿

½T¿.±1Új¿~¿pÞTÑ � vT[renv [rg�envjWpXj}Y^7l×]_SªÐ ¶.Ø ®f°�¾.Ù~Ù�CT¿1¯&Ù ê ±
½T¿.±1Új¿~¿pÞTÑ�D7t
��Xjgs]_^/WYl�SYxLg�]aSYUa[�Xj}�]_vT^ � vTS.d�^"XT^ � g_^`X1]_^7Xje�^"[m] � S.iTdrloh^�gsi�?@e`[�^7X.]�]_Szgs]_SYUa^�SYXjd�Z�]_vT^�^7l|[�]_^/l�cjWpU_]agzÐ ¶.Ø ®f°ÆÑ

WpXjlJÐnÙ ê ±|ÑQWpXjlk]avT^ [\X|xySYUaV�Wf]_[\SYX � vT[renv�cjWYUs]ng�WpUa^ e�SYcj[�^/lxyU_S.V ]_vj^�SYUa[�}.[�XjWYd�g�]aU_[\XT}�WYg�g_vTS � X�[\X��j}YijU_^�ÌTt

R([\}YiTUa^�ÌTµ ËO¦TWYVqcjd�^kSpxOl|^`d�]aW�e`SYV�cTUa^7gags[\SYX
l o e d

t t

o k

hC i a l e d o u b e w e e nkoo

neewtebt h e r e

C h i a o tui: c7 i: c8

insert insertcopy copy

base string:

new string:

delta:

RjSYU�W�l|^�]nWp[\d�^/lål|^/g_e`U_[\c|]_[\SYXãSYX�vTS � ]_S£�jXhlãg_ijenvãW
l|^`d�]aW�g_^`^FE G�ijUIH.Ï%J)SYUKE G��"LMH1ÎNJõt

O P «JN�P 9 I(NRQ�� �TS N�«:«JMO�'N�P*¬

uwvT^@lTWf]nWpojW.gs^'cTUaS~e`^7l|ijU_^']_Ua[�}.}Y^7U_^/lzo~Z#WpX£iTc>lTWf]a^�l|^��
g_e`U_[\oh^/l#[\X�envjWpcT]_^`U�­�gs]_SYUa^7gbW � vTS.d�^�e�S.c~Z:Spx*]avT^@e�S.Us�U_^/gscDSYXjlT[�XT}�lTWp]aWpohWYg_^�U_S � t6��X�]_vT[rgwenvjWpc|]a^`UwW�V�S.U_^kWYl~�{<WYXje�^/lzcTUaS|e�^/l|iTUa^�[rgklT^7gae�Ua[�oD^7l � vj[\env�SYXTd\Zzg�]aSYUa^7g�]_vT^l|^`d�]aWwxyS.U�]_^`¦~]L^`X1]_Ua[\^7gLW.g)l|^/g_e`U_[\oh^/lk[�X�envjWYc|]_^7ULÌTt(uwvT^`Ua^��
xySYUa^�] � S�xyiTXje�]_[\SYXjg£WpUa^�ijg_^7l�µ U�V WYX Z WpXjl[U�V U�\Y]_^I`
� vT[\env�WpUa^�Ua^7WYd�[ba`^/l�WYg�� xyiTXje�]_[\SYXjg�WpXhl�[�Xhe�SYUacDSYUnWf]_^/l
{1[rW']_vT^�cDS.gs]_}.U_^/g��Æ[\X1]_^`U_x¥WYe`^Yµ
¶.·~¸~¹~º~¸�æYçTÄ|¶1º>ÂpèYÄ +��jÛ.¯h® é~é À ±|¿�c~± Ã ±T¿�c~± È
·~¸~º.ç|·~Ä Áå½�d1±T¿~° ¹ Áe�n¾j®/½$+$�jÛTë|®YÛY¯D® é~é ! Ö Ù.�
¼1¹~Ä��pçT¹��1¸ ��ë�� � Â<º~Ç À ® Ö Á.±~Ý>®1ë<± ÈLÉ

¶.·~¸~¹~º~¸�æYçTÄ|¶1º>ÂpèYÄ +��jÛ�+T°.±Dë Ø À ±T¿�c~± Ã ½�d~±|¿~° È
fhg)þ<üò÷�÷õø�ý�ôõø�ý%i�ø6üò÷>ô5þ<ø�öYø�ÿ�üòý<ý/üòý<ÿQîkjli þfðnû/ô5ø�ï �km j�ïõî�ún
 o(üòöYp � � �

­



·~¸~º.çT·1Ä Á�±T¿�c~± ¹ Áe�n¾j®7½$+��jÛTë~®YÛ.¯D® é1é ! Ö Ù.�
¼1¹~Ä��Yç|¹��1¸ ��ëq� � Â/º~Ç À ® Ö Á.±1Ý>®1ëf± È)É

t
uwvT^�XT^ � iTc>lTWf]a^�]_Ua[�}.}Y^`Ua^7l�cTUaS~e`^7l|ijU_^£[\g:envhWpXT}.^7l

XTS � ]_Sq]_vT^bxyS.d�d\S � [\XT}jµ
¶1·~¸1¹~º~¸�æ.çTÄ~¶1º>ÂYèYÄÆé.ê Þ>ë.Ûp±T°Y½h¾1¿D²fÛ Ü ë À È

·~¸1º.çT·~Ä Á è��~¹��fçT¸�¹ Á��
� ¸|¶~¼1¹1·~¸
Ü ®/Þ|±T¿��|¿.Ý É

»|¸��DÂ<Ä
Á ¸~¼1¸|¶1º×Â<Ä1ºjè�Ü Ü ¿.Ý Ö ®pÙYÞ æ1·jè��×Ö<Ø °1¯~ÙYÚhÛY±T°p½h¾1¿>²
� Ç~¸~·~¸ ®<¯ � è.¼ �"! ®f¯
èY· � ¸~·Æ»$#�Ü ¿YÝ Ö ®pÙYÞ � ¸ Á ¶&¼DÂ%�DÂ<º ² É

Â<æ�Ü Â Á Ä.çj¼1¼Æº~Ç~¸~Ä
Ü'& �)( É

¸|¼ Á ¸
Ü'& � Ü * ² É

¸~Ä � Â<æ É
Â<Ä Á ¸~·~º×Â<Ä1ºjè�Ö<Ø °1¯|ÙpÚhÛY±T°Y½j¾1¿>²
Å ¹|¼YçT¸ Á À è.¼ �"! ®f¯ Ãnè.¼ �"! ¯|°.±~°>² Ã
+��jÛY¯D® é~é À Ä~¸ �r! ¯~°.±T°1³ ÃnèY¼ �
! ¯|°p±T°1³ È)Ã�Ü>È�É

·~¸1º.çT·~Ä�Ä~¸ � É
¸~Ä � É
� ¼1¹~Ä��Yç|¹��1¸ �,+j¾�+�� Ö�- ¾.� É
Ó�[m]av�]_vT[rg*e`SYX|�j}.iTUnWf]_[\SYX�]_vT^�iTcDljWf]_^"e�SYV�V�WpXhl�xyUaSYV

]_vj^"cTUa^`{~[\SYijg*^�¦TWpV�cTd\^�cTd\ijgwW�W.lTl|[�]_[\SYXjWYdjiTc>lTWp]_^kSpx�]_vj^
]_^`¦~]�]aS#Ð_Ò�^`d\d�S>1�^7W.l|^`UNs Ñ � [�d\d>d�^/WYl�]aS�]avT^�xyS.d�d\S � [�Xj}�^`XT�]_Ua[\^7g)[\X�]avT^�lTWp]aWYojWYg_^6]aWYoTd�^/g�]nWpoTd\^YÊ*WYXjl�g_vjWYl|S � ]nWpoTd\^YÊ.µ

R([�}.iTUa^ Íjµ Ë ¦|WYV�cTd�^ÕlTWf]nWpojW.gs^ä]nWpoTd\^7g ]aWYoTd\^YÊÕWYXjl
g_vjWYl|S � ]nWpoTd\^YÊ�¢¥lT[BA*¤

[rl lTWp]aWjÊ lTWp]aW1­
Ê ÌTÊ7ÍjÊ<ÎpÏ Ð_g_SYV�^�]a^�¦~]aÑ
­ ­.­ Ð_Ò�^7d�d\SF1�^7W.l|^`UNs Ñ
Ì Ê<­ ÐsXTSY]�[�V�cDSYU_]aWpX1]nÑ

[\l ljWf]aWjÊ lTWp]aW1­ {Y^`Ung_[�S.X
­ ­.­ Ð_eYµ 4jµ Ïjµ [õµ ÎTµ Ó£SYUadrlTÑ 4
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