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èéCDÝ+>=ß�CN: UlFo<W:LM\:Lâ?èé>LEjã=<WH�HQF+8Q:=ß+í Ü :BCWH;ä=F+8�ç�C?8�@LßJIDH;äLF,Ý+C?:=ß�H;8�<WM\:uHQß�UV<qð�ß�H;FJU èé8QC?U <WE\E
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s1 A E F
s2 B C D
s3 A B C D E F
s4 A B C D
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A $ %'&)(*(+$ ,-%
B $ %'.)(/(0%
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A < =�>@?BADC�E F9GIHJE GJKJE GJL�<�< ?BMBA�G�NBO@MBE P�?QE F9G RSA�O"?BFDM�<
B < NB>�MTE G�>@US?WVJP�>XPJ>�P�?QE KJADNT>�A�O"?QE YJE ?WV'<Z< P�MWFD?T>@F9C VJNQE N�<
C < []\8^_HJE G�KJE G�L	<�< =X>@?QA�C�E FDGIH�E GJKJE G�L	<
D < ^�`ba#HJE GJKJE GJL�<Z< G�cJO@C >@FD?BE K�>�HJE GJKJE G�L�<
E < P�MWFD?T>@F9C VJNQE N�<
F < ^�`ba#HJE GJKJE GJL�<Z< =X>@?QA�CZE FDG H�E GJKJE G�L	<

freq, length,... sumsim, svmsim,... regexp

q(X) ≡ freq(X) × length(X) ≥ 24 d �be
∧ length(regexp(X,′ ∗ribosom∗′, TEXT f terms)) ≤ 1 d Íge
∧ svsim(X, TEXT)/(svsim(X, TEXT) + mvsim(X, TEXT)) ≥ 0.7 d �Ze
∧ sumsim(X, TEXT)/svsim(X, TEXT) ≥ 0.025 d ��e

hjiQk ®mlD® aS�N�J�h�N·wx�³J´S�9}{³�± d °Jx�su³J�ht¯��eµ�htwsNt¯sN°¿�Q³os }{xQ�W}��Jsu�0�Ì��³Jsuz�}|y��Jtws }�»
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area(X) = freq(X) × length(X)
M¶ß�HQäLFhãL8QCD@^ë
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{∧,∨,¬, <,≤,⊂,⊆, +,−,×, /, sum, max, min,∪,∩, \}

í^ñ�äLF0C?:=EGðBãL8QC?ã�F+8;H{ð ç
äLM¶Ý�ä
M\ß¿8;Foÿu>LMG8QFJ@ CN:BH;ä=F�ãL8QM\UlMGH;M\å?Foß�HQC�á�F+E\C?:Lâ�H;C�CN>L8¿èé8Q<?UlFJç[CN8;æ�M\ßÌ<�ã=8;CNãXFJ8�H{ð�CWèºU0C?:=CWë
H;C?:=M\Ý+M¯H{ðø<?Ý+Ý+C?8�@^M\:LâêH;C FJ<NÝ�ä¹åq<?8;M¶<Wá=EGF CWèh<ôãL8QMGU0MGH;M\å?F ����� �½í�ñ�ä=FìÝ�CN:=ß{HQ8Q<?MG:uH�ß0CWèÌH;äLM¶ß
èé8Q<?UlFJç[CN8;æl<W8QF9Ý+<?EGE\FJ@�����������������
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���"�#��íuýjF�H[>Xß�8QFJÝJ<WE\E^H;ä=<WH[HQäLF9ã=8;M\U0M¯HQMGåNFJß
<W:=@�H;äLF%Ý+C?:=ß�H;8�<WM\:uHQß�@^F+à=:LFJ@�M\: � � � �jC?:=EGð�<N@L@^8QFJßQß�C?:LFhá�CDC?E\FJ<W: @L<WHQ<0ß�F+HJí

�Ny{tw�ht~}{twvqx�z vo�+·¯�Nx�z
$ ³ ³J·wx��Js��%�+}|y{t~�

freq(X)
´\y{x�% �Nx�su�Q±,³+´

X freq(ABC) = 2
length(X)

·wx�su°+}{¾0³J´
X length(ABC) = 3

& x;�?}{�u�J·=�u��}��
regexp(X,RE)

t~}{x��hz=³J´
X
¸º¾u³oz|x(�Jz|z|³ �QtG��}{x��¿�N¾Ny��+z|x�zX�%��}{�;¾�}{¾Nx

y{x�°o�N·G��y�x;�N�?y{x�z|z|tw³os
RE

regexp(ABC,′ ∗ ion ∗′)
= ACf?tw�htw·¯�+y{t~}½±,�%��}|y{tw�

sumsim(X)
z|tw�htw·G��y{t~}½±�z|�u�Ï³�vqxQyº}{¾Nx�z|xQ}�³J´'t~}{x�� �u�Jt~y{z�³J´

X sumsim(ABC) = 0.13
svsim(X)

sW�u�¿Í^xQyµ³J´�z�}��+}{x��lt~}{x�� �u�Jt~y{zºÍ^x�·w³osN°otwsu°6}{³
X svsim(ABC) = 2

mvsim(X)
sW�u�ÌÍ^x;yµ³J´'�htwz|z|twsu°Ìtw}{xQ� �D�Jt~y{zºÍ^x�·w³osN°otwsu°6}{³

X mvsim(ABC) = 1
insim(X,min, max)

sW�N�ÌÍ^xQyµ³+´'t~}{x�� �D�+t~y{zº¸º¾N³oz|x
z|tw�htw·¯�+y{t~}½±�·wt¯xQz[Í^xQg
}½¸2xQx�s0�htwsl�+sD�,�%�+� insim(ABC, 0.07, 1) =

1
' ¬D¨�(*) lu® aS�N�J�h�N·wx�z'³J´^�?y{tw�htw}{twvqxQzS�JsD��}{¾ux�t~yjvJ�J·w�ux�z'twsÌ}{¾Nxµ�u��}��[�htwsutwsN°���³JsW}{x;�?}S³+´L��tw°o�?y{x��o»
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ä=M\Ý�äVá�F+:LF+àLHQß�èé8QC?U HQäLF9ã=8;M\U0M¯HQMGåNF�ë�á=<?ß;FJ@lÝ�CN:=ß{HQ8Q<?MG:uH
ãL8;Foß�FJ:uH;FJ@�M\:�HQäLF
ãL8QF+åDM\C?>=ßµß;FJÝ�H;M\C?:Sí��µó�Ý+MGFJ:=Ý�ð�M\ßº<NÝ�äLM\F+å?Fo@hHQä=<W:Læ^ß*HQC6H;äLF
F+]Dã=EGCNM¯H�< H;M\C?:
CWèjHQäLF6ãL8QMGU0MGH;M\å?Fh<W:=@�Ý�CN:=ß{HQ8Q<?MG:uH�ãL8QC?ã�F+8;H;M\FJßJí �êFhß{H�<W8;H�áDðVâNMGåDM\:Lâ,HQäLFhæ?FJðVM\@LFJ<�CWèjHQäLF
ß;<WèéFÌã=8;>L:=MG:Lâ0ãL8QC^Ý�Foß;ß�á=<Nß�Fo@�CN:�M\:uH;FJ8;å <WE¶ßJí

CED#F GIH2J#KMLONPH2QSRUT�NWVYXZL[QS\�N]J^K�Q8NPT8_2H"`6a�T�RUK�J^K�b

�ÞFlâ?M\å?FhHQäLF,M\:uH;>LMGH;M\C?:ÞCWèµHQäLF,ãL8Q>L:LM\:Lâ�ãL8;C^Ý+FJßQß�ã�F+8;èéC?8QUlFo@BáDð �����	��

�������Wí�ñ�ä=F,æ?FJð
M\@^Fo<0M\ß
H;CVF�]^ãLE\C?MGH�ãL8QC?ã�F+8;H;M\FJß�C?è(HQäLF%U0C?:LC?H;CN:LM\Ý+M¯H{ð�CWè*H;äLF%ã=8;M\U0M¯HQMGåNFJßhûÑß;F+F,A^FJÝ�HQMGCN: &?ü
C?:�H;äLFBá�C?>L:X@LßVCWè6M\:NHQF+8Qå <WE¶ßlH;CôãL8Q>L:LF H;ä=F+U í�ñ�äLM¶ßV:LFJç æDMG:X@�C?èÌã=8;>L:=MG:LâôM¶ß�Ý+<?EGE\FJ@
���"�4
�������	Z����cd�"���Pe?íEfÌMGåNF+:ìH{ç[C�ã=< H;H;F+8Q:=ß

X ⊆ Y
IXHQäLFlMG:uH;FJ8;å <?E

[X, Y ]
Ý�C?8Q8QFJß;ãXCN:=@Lß
HQC



H;äLF�ß;F�H
{Z ⊆ I | X ⊆ Z ⊆ Y }

í(õ(M\â?>=8;F &B@LF+ãLM¶Ý�H�ß,<W:ôF+]^<?U0ãLEGFVç
MGH;ä4H;äLF�M\:uH;FJ8;å <WE
[AB, ABCD]

<?:=@�H;äLFhå <WE\>LFoß�CWè*H;äLFhãL8QM\UlMGH;M\å?Foß
sumsim

<W:X@
svsim

í

AB

ABCD

ABDABC

0.07/1

?/?

0.2/2

?/?

sumsim(AB)/svsim(AB)

hjiQk ®��L® ¼½·w·w�uz�}|y��+}{tw³JsV³J´�}{¾Nx
t¯s }{xQy{vJ�J·L�?y{�usutwsN°N»
79ßQß�>LU0F0HQäLF�Ý�CN:=ß�H;8�<WM\:NH

sumsim(X)/svsim(X) ≥ 0.25
í(79ß6HQäLF�å <WE\>LFJß,<?ßQß�C^Ý�MGë

< H;Fo@0H;C%H;äLFÌß�M\U0MGE¶<W8QM¯HQMGFoß�<?8;F�ã�CNß;MGH;M\å?F?I
sumsim(X)

M¶ß�<?:�M\:=Ý�8QFJ<Nß�M\:Lâ6èé>L:=Ý�H;M\C?:�<NÝ+Ý+C?8�@Dë
MG:Lâ

X
íjñ�äD>=ß

sumsim(ABCD)
M¶ßhHQäLF�äLM\â?ä=FJß�H

sumsim
å <?EG>LF0èéCN8hH;ä=F�ã=<WH�H;FJ8;:XßhMG:

[AB, ABCD]
í�ADM\U0MGE¶<W8QE\ð?I=<?EGEjH;äLF%ãX< H�HQF+8Q:=ß
C?è(HQäLM\ß9MG:uHQF+8Qåq<?ESä=<qåNF%<0äLMGâNäLF+8

svsim(X)åq<?EG>=FµH;ä=<?:
svsim(AB)

íoñ�äLFJ8;FJáDð?I+Fo<?Ý�ähã=<WH�HQF+8Q:hMG:
[AB, ABCD]

äX<?ßSMGHQß*<qå?FJ8Q<?â?Fµß;MGUlë
MGE¶<W8QM¯H{ðhE\C ç�F+8jCN82FJÿu>=<WEuHQä=<W:

sumsim(ABCD)/svsim(AB) = 0.2/1
íq79ß(H;äLM¶ß*èé8�<?Ý�HQMGCN:

@^CDFJßÌ:LCWH6F�]LÝ+F+FJ@
0.25

I�:LC�ã=< H;H;F+8Q:ìC?è
[AB, ABCD]

ÝJ<W:êß;<WH;M¶ß{èéð�H;ä=F0Ý+C?:=ß�H;8�<WM\:uH¿<W:X@
H;äLM¶ß�MG:uHQF+8Qåq<?E�ÝJ<W:�áXF6ãL8Q>L:LFo@'í��ÞFhßQ<qð�HQä=< H�HQäLM\ß�ãL8Q>L:LM\:LâlM\ß:��
�eP��������
há�FJÝ+<?>=ß;F¿:LClã=<WH�ë
H;F+8Q:�ßQ< H;M¶ß�à=FJß*HQäLF9Ý�CN:=ß�H;8�<WM\:NHoí Ü :lH;äLF¿ß;<?UlF
ç�<qð?I?M¯è�H;ä=F�å <WE\>LFJßµC?è'ãL8;CNãXFJ8ºÝ�CNU,áLM\:=< HQMGCN:=ß
CWè'H;ä=F9ãL8QMGU0MGH;M\å?FoßºC?:�H;äLF¿áXCN>L:=@Lß[CWèS<W:�MG:uH;FJ8;å <?E

[X, Y ]
ß;äLC çøH;ä=<WH�<WE\EXH;äLF¿ã=< H;H;F+8Q:=ß�MG:

[X, Y ]
ßQ< HQM\ß�èéðhHQäLF9Ý�CN:=ß�H;8�<WM\:NHoIqH;äLFJ:

[X, Y ]
M¶ßº<?E\ß;C6ãL8;>=:LFJ@0<W:X@%HQäLM\ß�ãL8Q>L:LM\:Lâ6M\ßµ:X<WU0FJ@
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sumsim(AB)/svsim(ABCD) ≥ 0.02

ILH;äLFJ:
<WE\E�H;äLFhã=<WH�HQF+8Q:=ß�MG:

[AB, ABCD]
ßQ< H;M¶ß�èéðVH;äLF%Ý+C?:=ß�H;8�<WM\:uHJí

Ü :¹<êU0C?8QF èéC?8QUV<WE
ç�<qð?I2HQäLM\ß�<WãLãL8QCN<NÝ�äïM¶ßVã�F+8;èéC?8QUlFo@ïáDðïH{ç[CôM\:NHQF+8Qå <WE�ãL8Q>L:LM\:Lâ
C?ã�F+8�< H;CN8Qß

b�c
<?:=@

d�e
MG:uH;8QC^@^>=Ý+FJ@ M\: ����� �(áL>^H¿C?:LE\ð�èéCN8�ãL8QMGU0MGH;M\å?FJß�ä=<W:=@LEGM\:LâVá�CuCNEGFo<W:

@L< H�<LíNñ�ä=F9UV<WM\:�M¶@^FJ<,CWè�H;äLFoß�F¿C?ã�F+8�< HQC?8�ßµM\ß�H;C,8;FoÝ�>L8�ß�M\å?FJEGðl@^FJÝ+C?U0ã�CNß;F
H;äLFÌÝ�CN:=ß{HQ8Q<?MG:uH
H;C�HQ<WæNF9M\:uH;C�<NÝ+Ý+C?>L:uH�HQäLFÌUlCN:LCWHQC?:LF¿ãL8QC?ã�F+8;H;M\FJß[CWè'H;ä=F¿ãL8QM\UlMGH;M\å?Foß[<?:=@VHQäLF+:�H;C0ß;<WèéF+E\ð
:LF+âu< H;M\å?FJEGð�C?8�ã�CNß;MGH;M\å?F+E\ð�ã=8;>L:=FhMG:uH;FJ8;å <?E\ß�<Nß9@^FJãLM¶Ý�H;Fo@B<Wá�C å?FNíLñ�äLM\ß9ãL8QCDÝ+FJßQß�ß�H;8�<WM\â?äuH�ë
èéC?8Qç�<?8Q@^E\ðôç[CN8;æ^ßlç
MGH;ä¹<WE\E�H;äLFBãL8QM\UlMGH;M\å?Foß�HQ<?Ý�æDE\MG:=âêß;F+åNF+8�<WE�æDMG:=@=ß0CWèÌ@=< HQ<Nß�F+HQßJI*H;äLM¶ß
äLMGâNäLE\MGâNäNH�ß�HQäLFlâ?F+:=F+8QM\Ýhã=8;CNãXFJ8�HQMGFoß9C?èºC?>L8¿èé8Q<?U0F+ç�C?8Qæ�íXñ�äLF+8QF+áDð?I�<WE\E(H;äLFlã=<W8;HQß9CWèºHQäLF
Ý�C?:Xß{HQ8Q<?MG:uH

q
<W8QF6ãL>=ß;äLFJ@�M\:NHQClH;äLF6U0MG:=MG:Lâ�ß�H;FJãSíLñ�äLF6:LF+]uH9ß;FJÝ�H;M\C?:�MG:=@LM\ÝJ< H;Foß�äLC çùHQäLF

MG:uH;FJ8;å <?E\ß
<?8;FÌáL>LM\E¯Hoí

CED�� ��K�Q8N T�_2H2`�� X�K���NPK�V8N	� T�NPaUT�NWV8NPK�Q8HdQSJ#X�K

79ß�MG:=@LM\ÝJ< H;Fo@4M\: H;ä=F�M\:uH;8QCD@L>=Ý�HQMGCN:SIjE\F+åNF+E\ç
M\ß;F�<?EGâNC?8QM¯HQäLUVß%<W8QF�:LC?Hlß;>LMGHQ<Wá=EGF�H;CìU0M\:LF
@L< H�<?ß;F�HQß�ç
M¯HQä <ôE\<?8;âNFB:D>LU,á�F+8�C?èhM¯HQF+UVß�@L>LFBH;C4H;äLFÄäD>LâNFB:D>LU,á�F+8�CWè%Ý+<?:=@^M¶@L< HQFJß
â?8QC ç
MG:Lâ0F+]Dã�C?:=F+:uH;M¶<WE\EGð <?ÝJÝ�CN8Q@^M\:Lâ0HQCVH;äLF�:D>LU,á�F+8¿CWèµM¯HQF+UVßJí �êF,<?@LC?ã^H¿<�@^F+ã^HQä^ë½à=8Qß�H
ß�Fo<W8�Ý�ä�ß�H;8�< HQF+â?ð�MG:=ß�H;Fo<?@�HQCVF+:D>LU0F+8�< HQF6H;äLF,ÝJ<W:=@LM\@L<WH;Fhã=<WH�HQF+8Q:=ß�<W:X@�HQC�<qå?CNM\@�ß;>Lá=ß;F�ë
ÿN>=F+:uHµUlFJU0C?8Qð6èÑ<WM\EG>L8QFJßJí;�êF�M\:uH;8QC^@^>=Ý�F
<¿:LF+çø<W:=@lß;ãXFoÝ�MGàXÝ�Ý�E\CNß;>L8;F�C?ã�F+8�< HQC?8*á=<?ß;FJ@�C?:
<�ã=8;F+àL]�C?8�@^F+8QM\:Lâ�8QF+E¶< HQMGCN:

�
íg�êFhß�äLC çùH;ä=<WH
H;äLM¶ß
Ý�E\CNß;>L8QF¿CNãXFJ8Q<WH;C?8�M¶ß�C?:�H;äLFhÝ�CN8;FÌCWè

H;äLF¿MG:uH;FJ8;å <?EXÝ�CN:=@^FJ:=ß�Fo@08;FJãL8QFJß;F+:uHQ<WH;M\C?:BûÑñ�äLFJC?8QF+U �oüºEGFo<?@^M\:LâhHQC,<W:�F+ó�Ý�M\F+:uH[ãL8Q>L:LM\:Lâ
ß{HQ8Q<WH;F+âNð�Ý�C åNF+8QMG:LâlM\:�@^FJã^H;ä HQäLFhß�Fo<W8�Ý�ä�ß;ã=<?Ý+F?í
ñ�äLF[ã=8;F+àL],C?8�@^FJ8;M\:Lâ98QF+E¶< HQMGCN:

�
H�<WæNFJß*MG:uHQC6<NÝ+Ý+C?>L:uH*<?:l<?8;á=M¯HQ8Q<?8;ð6C?8�@^FJ8(C åNF+8(MGH;FJUVß

A < B < C < . . .
<?ßµ@^CN:LF�MG: � ��
 ��í;�ÞF
ßQ<qð6H;ä=<WHº<W:,CN8Q@LF+8QFJ@%ãX< H�HQF+8Q:

X = x1x2 . . . xn



ûéM½í FNíGI
∀i < j

I�ç[Flä=<qå?F
xi < xj

ü�M¶ß6<�ãL8QF�àL]ÄC?è�<W:ÞC?8�@^F+8QFJ@ ã=<WH�HQF+8Q:
Y = y1y2 . . . ym<W:=@ì:LCWHQF

X � Y
M¯ò4ç�F�äX<qå?F

n ≤ m
<?:=@

∀i ∈ {1, . . . , n}, xi = yi
íSõ=C?86MG:Xß{H�<W:=Ý+F?I

ADC 6� AD
á�FJÝJ<W>=ß;F

ADC = ACD
<?:=@

AD
M\ß�:LCWH�<lãL8QF�àL]�CWè

ACD
í
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��Z!��4
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�#�4
����

{a ∈ I|∃Y ⊆ X
��c"� � � � ���

Y � Y ∪ {a}
�
�Z�

freq(Y a) = freq(Y )} �
ñ�äLF0ã=< H;H;F+8Q:

cl�(X)
âN<WH;äLFJ8Qß¿H;CNâ?F�HQäLF+8ÌHQäLFVM¯HQF+UVß6C^Ý+Ý+>L8;8QM\:Lâ�M\: <WE\E2H;äLFlH;8�<W:Xß;<NÝ�ë

H;M\C?:=ß6Ý�CN:uHQ<WM\:LM\:Lâ
Y ⊆ X

ß;>=Ý�äÄHQä=< H
Y
M\ß6<�ãL8QF�àL]ÄC?è

Y ∪ {a}
í�ñ�äLFlàL]^FJ@Þã�C?M\:NH�ßÌCWè

C?ã�F+8�< H;CN8
cl�

<?8;F�:X<WU0FJ@0HQäLF �Z��
���� ����	 !���
�� �2�
�#�4
����2��íuýjF�H�>=ß�MGE\EG>Xß{HQ8Q<WH;F
HQäLM\ß�@^F+à=:LMGH;M\C?:
C?:êC?>L8h8Q>L:L:LM\:Lâ�F�]L<WU0ãLE\FBûÑÝ�è{íjõ*MGâN>L8;F+�qü�íSñ�äLF0ã=<WH�H;FJ8;:

ABC
M¶ß6:LC?Hh<�ãL8QF�à=]uë|Ý�E\CNß;FJ@

ã=< H;H;F+8Q:Vá�FJÝ+<?>=ß;F
ABC

M¶ß�<%ãL8;F+àL]0CWè
ABCD

<W:=@
freq(ABCD) = freq(ABC)

í��ÞF
ß{HQ8Q<?MGâNäNH;èéC?8Qç�<?8Q@LEGð9@LFJ@^>=Ý+FºHQä=< H2<W:Dð¿ãX< H�HQF+8Q:,<W:X@hM¯H�ßjã=8;F+àL]Dë�Ý+EGCuß�>L8QFµä=<qåNFµH;äLF�ß;<?U0Fºèé8QF�ë
ÿN>=F+:=Ý+ð?í=õ=C?8�M\:=ß�HQ<W:XÝ�F?IX<?ß

cl�(ABC) = ABCD
I
freq(ABC) = freq(ABCD) = 2

í
�ÞF%ß;äLC ç :=C çùH;ä=FhãL8;CNãXFJ8�H{ðVC?è*Ý+EGCuß�>L8QF6CWè

cl�
�

� T�X�a NPT�Q�� F�����`#X�V8R T�N]X�a NPT�HdQSX�T���
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 �Z� 
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 ! �"
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����
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� T�X X�L D� � �O
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X
á�F0<�ã=<WH�HQF+8Q:Þ<W:X@

a ∈ X
í��êF0ä=<qå?F

{a} ⊆ X
<W:=@ìC?á^ë

åuM\C?>Xß�E\ð?I
a � a

<W:X@
freq(a) = freq(a)

íµñ�äLF+:jI*ç�F�C?á^H�<WM\: H;ä=<WH
a ∈ cl�(X)

<W:=@
cl�

M¶ß�F+]DH;F+:Xß�M\å?FNí$#���!
�O!
�%!�"2ýSF+H
X ⊆ Y

<?:=@
a ∈ cl�(X)

íXñ�ä=F+8QF%F�]^M\ß�HQß
Z ⊆ X

ß;>=Ý�ä
H;ä=<WH

Z � Za
<?:=@

freq(Za) = freq(Z)
íL79ß�ç�F6<?E\ß;Clä=<qå?F

Z ⊆ Y
ûÑ<?:=@

freq(Za) =
freq(Z)

ü�I^ç[F¿C?á^H�<WM\:�H;äX< H
a ∈ cl�(Y )

<?:=@�Ý+C?:=Ý+EG>X@^F9HQä=< H
cl�(X) ⊆ cl�(Y )

í�#S� 
����
�2!
�O
��Z�&!�"�ýSF�H

X
á�F�<6ã=<WH�H;FJ8;:jí?ýSF+H

a ∈ cl�(cl�(X))
í?ñ�äLF+8QF
F�]^M¶ß{H�ß

Z ⊆ cl�(X)
ß�>=Ý�ä

H;ä=<WH
freq(Za) = freq(Z)

ç
MGH;ä
Z � Za

íX79ß
Z ⊆ cl�(X)

IXèéC?8Ì<WE\E
ai ∈ Z

ILHQäLF+8QF%M¶ß
Zi ⊆ X

ß�>XÝ�ä%H;äX< H
freq(Ziai) = freq(Zi)

ç
MGH;ä
Zi � Ziai

í;�êF[äX<qå?F ⋃
i Zi �

⋃
i Zia<W:=@

freq(
⋃

i Zi) = freq(
⋃

i Zia)
ûÑáXFoÝ+<?>=ß�F

freq(
⋃

i Zi) = freq(Z)
ü�íj7¿ß6H;äLFVãX< H�ë

H;F+8Q: ⋃
i Zi ⊆ X

I
a
á�F+E\C?:Lâuß�H;C

cl�(X)
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Y
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FJÿu>LM\å <WE\F+:uH[MGò�H;äLFJðläX<qå?F
HQäLF¿ßQ<WU0F�ãL8QF�à=]uë|Ý�E\CNß;>L8QF%ûéM½í FNíGI

cl�(X) = cl�(Y )
ü�í � è

Ý�C?>=8Qß;F?I'<?ß
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⊆
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C?è
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⊆
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hjiQk ®��=® aSÀh�Qt¯xQsu�Q±l³J´jtwsW}{x;y{vo�+·��Ny{�Nsutwsu°¿¸ºtw}{¾��?x��Qy{x��+z|t¯sN°h´\y{x�% �uxQsu�Q±,}{¾Ny{x�z|¾N³o·¯�=» & ¾ux9·wxQ´\}[tw�6g
�+°oxl�Nx��+·¯z¿¸ºtw}{¾B}{¾Nx���³Jsuz�}|y��+t¯s }

freq(X) ≥ thres ∧ lenght(X) ≥ 4 ∧ sumsim(X)/svsim(X) ≥

0.9 ∧ svsim(X)/(svsim(X) + mvsim(X)) ≥ 0.9
» & ¾Nxhy{t¯°J¾ }Ìtw�%�J°Jx,�Nx��+·¯z9¸ºt~}{¾ }{¾ux%��³osNz�}|y��Jtws }

freq(X) ≥ thres ∧ length(regexp(X,′ ∗ribosom∗′, GO � terms)) = 0
»
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q′(X) ≡ area(X) ≥ 24 d �me
∧ length(regexp(X,′ ∗ribosom∗′, GO f terms)) ≤ 1 d Í�e
∧ svsim(X, GO)/(svsim(X, GO) + mvsim(X, GO)) ≥ 0.7 d �Ze
∧ sumsim(X, GO)/svsim(X, GO) ≥ 0.025 d ��e
∧ insim(X, 0.5, 1, GO)/svsim(X, GO) ≥ 0.6 d x�e
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