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jlOKUXj�[>\��Z_SW^R?Y�mpR?Y`q?_iR>q?Ogð�êàO&nadpjXcK_ijlj��S[®�òUX[<naO ì YSO
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Q`_`TXO	mp��\L_`YScKUldp[?YSR?m�Q`Tl[gq?T{R>W^W^deYSq�mpR?Y`q?_iR>q?O¼j	x.\L[?T+O	¢aR?W(z

Q`mpO¤�PR?jlô?O.mem õ � O.�gUX[?Yaz�ûg[?Y`O¼j	x"£>¥g¥?üg÷�R>YSnñ]9meO¼R>Y õ � moR?jVz
W^O	d ýkO	T�þ¡��O	ô?O.meO.Ywx`v¼ø?ø?üZ÷3�9O.TlOtnaO¼jVdpq?Y`O¼n�Ul[�TXO.na_icKO�Ul�SO
cK[gW^Q`meO	¢adÁUk�Î[>\�Q`TX[?qgTXR?W^jÜR>YSnëR?TlO<donaO¼R>mpme�ñjV_SdÁUXO.nñ\L[gT
cK[gW^Q`meO	¢àjl�ZW   [gmedoc(Q`TX[�c	O.jXjVdpY`q¤[>\tjV��YZUXR>¢ER>YSnÌjlO	W�R>Y`z
Uldoc	jt\L[?Tt��_`W�R>Y¤mpR?Y`q?_iR>q?Ogð
��U�doj�Y`[ëcK[gdeYicKdonaO	YSc	O1Ul�SR>U�QS_`TlO.me�ñ\L_SYScBUXde[gYSR>m�moR>Y`z

q?_iR>q?O¼j�R>mojV[�R>TXO�donaO¼R>m+\L[?T�R?_aUl[gW�R®Uldoc(O	�g[?mp_aUldp[?Yà[>\tR>mez
q?[gTldeUl�SW^j.x®\L[gT�OK¢`R>W^Q`mpO   ��\ÿRgcKdpmedeUXR>UldpY`q�Q`TX[?q?T{R>W¡UXTXR?YSjVz
\L[?TXW�R®UXde[gYSj	ðÕ��YñUl�`doj©QiR>Q�O	T¼xI�IO�O	W^Q`mp[®��sPN�s"öt� UX[
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  O	TD[?\'W^[®�gO.j�doj�mpdeW^deUlO.n   �ÜUl�`O�W�R>¢�dpW�_SW jld�..O�[>\+Ul�SO
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[?YSOÜW^dempmpde[gY�UlT{R>YSjV\L[?TXW�R®UXde[gYSj�\L[gT(RàjVdeUlO&deYÞUl�`O&�9[gTXjVU
c	RgjVOt�t�SO	TXO.R?j+[gY`mp�(R*\LO.��UX�`[?_ijlR?YSn�R>TXO�Y`O	O¼naO.n(\L[gT�Ul�SO
Q`TX[?qgTXR?W;dpYà�'deqg_`TXO�ü�O.�?O	Y<Ul�`[g_`q?��UX�`dojPQSTl[gq?T{R>W;doj*R
W�R>qgY`dÁUX_SnaO�[>\+[?T{naO.T   deqgq?O	T¼ð
r _`T&c	[?Y®ýkO¼cBUl_STlOàdpjÜUl�SR>UÜUX�`O<UXTXR?YSjk\L[gTlW�R>Uldp[?Y�cK[gW(z

Q`mpOK¢adeUk�©QiO.TDjldÁUXO�dpj   [?_`YinaO.n   �&R^cK[gYSjVUXR>YZUtY`[^W�R®UlUlO	T
�`[®�   dpqÌR>YSn�cK[?W^Q`mpOK¢�Q`TX[?qgTXR?W�j�Ul�iR®U�R>TXOÜQ`TX[ana_ScKO¼n
Q`TX[®��dpnaO¼nÌUl�iR®U^Ul�`O�jlQiO¼cKd ì c	R>Uldp[?Y�doj^�tTXdÁUlUlO	YÞUl[à\ÿR?c	dempdÁz
UXR>UlO�O.�?[?mp_aUXde[gYwð
��YñUl�`O<�I[?T{jVUÜc	R?jlO?xtRÌQ`TX[?qgTXR?W�W�R}�   O<dpW(QSTl[®�gO.n

R®U�[?Y`mp�à[gY`O&jldeUlO©�t�`O.TlO¼R?j�R<W([gTlO©\ÿR}�?[?_STXR   meO©c.R?jlO�dpj
Ul�iR®U�Ul�SO�YZ_SW   O	T�[>\�jldÁUXO.j(Ul�iR®UÜc	R?Y   O�dpW(W^O¼nadpR>UlO.me�
dpW(QSTl[®�gO.n�dojDQ`TX[?Q�[?TlUldp[?YiR>m�UX[ÜQ`TX[?qgTXR?W jld�..O?ð�ö��Z_ij��IO
R?jXjl_`W^O�Ul�SR>UPW�R®¢�Y`O.deqg�   [?_STl�`[�[an�c	R?TXnadpYSR?medeUk�&doj�QSTl[?z
Q�[?TlUldp[?YSR?m×Ul[^Q`TX[?q?T{R>W jld=.	O�deY¤UX�`O��9[gTXjVUtc	R?jlO?ð
ö��`O�c	[?YSc	me_Sjldp[?Yïdoj�Ul�iR®Uà[®�gO	T{R>mpm�TX_`Y¡UldpW^O�dpYïUl�SO

�I[?T{jkU�c	R?jlOàjl�`[g_`mpn   O1Q`TX[?Q�[?TlUldp[?YSR?m�Ul[�Ul�SOàQ`TX[ana_ScKU
[>\+UX�`O�Y�_`W   O	TD[>\+UlT{R>dpY`dpY`q�deYSQ`_aUXj.xiUl�`O�W�R>¢&TX_`Y�UldpW^O
Q�O	T�dpY`Q`_aUDR?YSnÜUl�`O�c	_   O�[?\'W�R>¢ÜQ`TX[?q?T{R>W jld=.	O?ð
+ OKU�_Sj�YS[®�òc{�`O.c{ô¤UX�`dpj�O	¢aQiO.TldpW^O	YZUXR?memp�?ð(ö7[¤[   U{R>dpY

jl_aî©cKdpO	YZUlmp�<W�R>Y���TX_`YEUXdeW^O^W^O.RgjV_`TXO	W^O.YgU{j*�tdÁUX�àTXO.R>z
jl[?YSR   meO�c	[?YSjl_`W^QaUldp[?Yñ[?\�] � � cK�acKmpO.j.xI�9O�O.W(QSme[®�gO.n
R¤�`dpq?�`mp�àjldeW^Q`mpd ì O.n1�?O.TXjldp[?YE[?\�UX�`OÜnaO¼jVôZUl[gQàmoR>YSq?_SR?q?O
mpO.R>TXY`dpY`q<Q`TX[   meO.W �t�SO	TXO©Ul�SO&[   ýkO.cKUldp�?OÜdoj�Ul[1meO¼R>TXY�R
T{R>YSna[gW
W�R>QSQ`deYSq�\LTl[gW   deYSR?Tl���9[gTXnSj^Ul[Þc	[?YSjVUXR?YZUXj.ð



> Q"? > NtD�E)F"HLKYS D�E)FMG)H g�K X�E)F�G)HfN PIQRF�KIE)F gMK\e
VcBMARGkN��pS�� Z�S|DWV�?MHREaX
KYS|PREIQ2?RC Z Z �
`Ig�KIA D�E)F"HLK E >
?WVaG ��� N6FRgLV2KIA � _���	�� 	 > g > �LZ

� `IEa?
K�N � �����2A 	�	 g�K X�E)F"HJN � �����"A�	��JS � �����"A 	�	fS � �����2A 	��JS � �����"A 	�� Z�S � �����"A 	�
]Z ���
`Ig�KIA � �����"A 	�
 E >
?WVaG ��� > V'?WV2Kcd�A)HJN D�E)F"HLK Z

� `IEa?
K�N � `
	��ah�
�`7g�K X�E)F"HJN � `
	��Ih�
2HTS � `�	��Ih�
"AfS � `
	��ah�
 > S � `�	��Ih 	�
 Z�S � `
	��Ih 	'� Z ���
�����

> N `Ig�KIA N � 	���
�	2g�� > � � Z<E >
> gRGRKIA ��� N
`Ig�KIA � `
	 �Ih�
2H E >
x ��� � 	�
 	�
�	�`��

� G ��� �����)S
D�E)F�G)H Z

�'dpq?_`TXO�ü����`T{R>qgW^O	YZUXjI[>\"R^cK[gTlTXO.cKUIQ`TX[?qgTXR?W�ð

1.3 1.35 1.4 1.45 1.5 1.55 1.6

4

4.2

4.4

4.6

4.8

5

5.2

5.4

5.6

5.8

6

log
10

  n

lo
g 10

  T

lts vs. lns
fit 2

Execution time T versus number of words n 

�3dpq?_STlO ��� + O.R?jVU�j � _SR?TlO¼j ì Ut\L[?TtO	¢�O¼cK_aUXde[gY¤UldpW(Ogð
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