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<IDOCTYPE htm| PUBLIC “-//W3C//DTD XHTML 1.0 Transitional//EN” “http://www. *
<html xmlns="http://www. w3. org/1999/xhtml|” xml :lang="ja"
lang="ja">
<head>
<meta http-equiv="Content-Type”
content="text/html ;charset=utf-8" />
<meta http-equiv="Content-Style-Type” content="text/css” />
<{meta http-equiv="Content-Script-Type” content="text/javascript”™ />
{title>
R— LA
&mdash;
HENKE
{/title>
<base href="http://www. kyoto-u. ac. jp/ja/” />
<{meta name="generator” content="Plone - http://plone.org” />
<meta content="mH KZF, XK, =& X, Kyoto University, KZ BERDKE, =
name="keywords” />
<meta content="mHARZEDTHK—LR—UTT, THRFOMEORIBOENTZ
name="description” />
{l— Plone ECMAScripts —>
{script type="text/javascript”
src="http://www. kyoto-u. ac. jp/portal_javascripts/Pl
{/script>
{script type="text/javascript”
src="http://www. kyoto-u. ac. jp/portal_javascripts/Pl
{/script>
{script type="text/javascript”
src="http://www. kyoto-u. ac. jp/portal javascripts/Pl
{/script>
{script type="text/javascript”
src="http://www. kyoto-u. ac. jp/portal_javascripts/Pl
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= Kyoto is one of my favorite cities.
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v0|d main()
init X, x=x+1; }

<TABLE><TBODY>
<TR vAligh=center align=left>
<TD colSpan=2>|

<A href=“http://www.i.kyoto-
u.ac.jp/~akihiro/index-e.ntml” >English</A> |

Japanese |
</TD></TR>
</TBODY></TABLE>
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Wikipediaky

LATTTCACTTGGGTTTAAAATG
CTGTGACCTTGAGTAAGTTGCC
GTCTCTGAATCTGATCCTTTCG
ATTTCCCATTCTCCAAACTGAG
AACTAGCACTGCTGAGACGTGG
TTATTTCCAATAATAATTTGTA
TATTTTACATAACGCACCACAC
CAACATCTTCACCCAGTTGGAG
CCTACTCCTTTGCTCCCGCTG...
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void main () {
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<head>

<meta http-equiv="Content-Type”
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<{meta http-equiv="Content-Style-

<{meta http-equiv="Content-Scripi

{title>

HDIREYOYITT > fncaoh
RHHXF tiie T

<base href="http://www. kyotc
{meta name="generator” content=’

<meta content="RHKZFE WK, =i

= TN DEZITEHR NS
— DT DODXF



~k—%> (token)

s JOJSIVHEE V—IOT7VvIEELETIE, 2E

DE/NEUZEF—I 2 EXA

5l HTMLDO 5 4&

o < EDSITTHENT-XFS

‘< ESTHENT-XFS
CIXALEN

M IREY; OWATT
BRHBHXFF

s TN DEB RN S
—DF DDXF

B = 2 =

FFTILF) EEE) SH(0) FERN) ~LTH)

<IDOCTYPE html PUBLIC "-//W3C//DTD )
<html xmlns="http://www. w3. org/1999,
lang="ja">
<head>

<meta http-equiv="Content-Type”

content="text/html ;charsef

<{meta http-equiv="Content-Style-

<{meta http-equiv="Content-Scripi
{title>

REARFE

<titleo
<base href="http://www. kyotc
{meta name="generator” content=’

<meta content="RHKZFE WK, =i



TSR




i L

s BE, BASEICH VT, XNZHEDORRER,
MO (ReR)DIITERT HEZIZIX, HD
FRAZHE-TULNS.

n FRAZSE, SGEITRS =X FDIEEZREX
EEARTEIZTHS




R CLihSN=XDIZE
» BEQRALXPTOUENEXERDS.
- HXIE BESTASTHSX OLSCHBERT

B X

o

a5

The quick brown fox jumps over the lazy dog.
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= DNA, RNAEZ 51| D FE Ll 14

Wikipediaky

LATTTCACTTGGGTTTAAAATG
CTGTGACCTTGAGTAAGTTGCC
GTCTCTGAATCTGATCCTTTCG
ATTTCCCATTCTCCAAACTGAG
AACTAGCACTGCTGAGACGTGG
TTATTTCCAATAATAATTTGTA
TATTTTACATAACGCACCACAC
CAACATCTTCACCCAGTTGGAG
CCTACTCCTTTGCTCCCGCTG...
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The secondary structures
detected

by base pairs (a-u, c-g) are
important

in RNA classification.

,cacauguacaagacud

RNA sequence

Our purpose

To distinguish between
the member sequences
in a given RNA family

and non-member
Sedqlliences.

3’

a
AN
g-cC
c-g |
U

|a_
a-u |
a-u
:: c/ “a / 3
5’ N\C

secondary structure

State of art in this fielc

SVM combined with
kernel functions for

structured data.
e.g. string kernel
which
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Example 1

> =1{a, b}

>* ={g,a, b, aa, ab, ba, bb, aaa, aab,....abaabab.,... }
Example 2

>={A T, C, G}

>* =1, A, T,C G, AA, AT, AC, AG,... ,AAA AAT, ... }
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s R BI(ER 4 ER) : substring (subword)
843 %51 : subsequence

{51 w = abaab
ba, baa ZEFTwWDER 7 FI(ER5758) THY,
B RINTEHS
aaa *° bblIwdDER 7 FI(FR5EE) TIXELVAY,
B RINTHS
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o éﬁS%A’éZ*tﬁ’ét% SDERERETTRAEE (HAHLIE
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s LR, ZILD7RYREDXARMSEAL NG EE X, BIZEESIDEE L
EASRZEEHS.

5l ~={a, b}, >*=1{e, a, b, aa, ab, ba, bb, aaa, aab.... }
L, = {aab, abb, aaab, aabb, abab, abbb,... }
L, = {ab, aabb, aaabbb, aaaabbbb,... }
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i £5NANaAMERELEMK

SEExRI2BEFEDAE
n BERZIHARTRITDMER)
> ={a,b)

L ={ab, aab, abab, aaab, abaab, aaaabbbb,...}

» ERESDERDTDESIC
9 (NERY)

L ={weX* | w starts with a and ends with b}
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g AELES()

TILIFANYL L Z&—DEET 5.
s ie5Fl w=cc,...c, DESZT W=n LEET D
H =L TIL g =0 EEEHT S
{5 |abb| =3, |abaabab|="7
n KXEELEBRE-nITHLTEATEL, =
L, ={weX*|we LMD |w=n EEHETS.
s WKXEFBL MICHLTERXREEL-M%E
L-M ={uveX|lueLhDveMEEETS.
» JEEF - (FLIELIXERTHIENHS.
{5l L= {ab, abb, ba}, M= {g, bb, bab} &9 %LE

L-M = {ab, abb, ba, abbb, abbbb, babb, ba, babb, babab}.



A E
A &= n_.\
P

e FILIT7ARYE X Z—DETET 5.
BREEE L M,NIZHLT (L-M)*N=L-(M=-N).
L7=A>T, (L*M):NZ% L-M:N &XREET 5.

FE —HRIZIE L-M=M-N.



= =3
i qu:ll:l EE"?(Z)
n MAEELEFEEZHNITHLTRRATEL" ZLUTOKIIZ)F
THEIZ(BIRMIID)EET 5.
s LO={e}. (L°2ITER)
- L'=L.
. Ln+1 L Ln
FEL R EEBEFECTIEZLILONEIOERLXLX -+ XLTIE
Y
SEE2.LL"=L"-L ApkYIID.
{5l L= {ab, abb, ba}, M= {g, bb, bab} & BHLE
L> = {abab, ababb, abba, abbab, abbabb, abbba,
baab, baabb, baba},
M * = {g, bb, bab, bbbb, bbbab, babbab, babbb, babbab,
bbbbbab, bbbabbab, bbbabbb, bbbabbab
babbbbab, babbabbab, babbabbb, babbabbab}




Rz L= (3)

s KXEELIZRLTL %
L'=L0Ll'u..ul"u..
={WelX" |hAFaEHn NEELTWe L")
EET D
5l L= {ab, abb} &9 5&ZF
L* = {¢, ab, abb, abab, ababb, abbab, abbabb,
ababab, abababb, ababbab, ababbabb,
abbabab, abbababb, abbabbab, abbabbabb,
abababab, ababababb, abababbab, abababbabb,

ababbabab, ababbababb, ababbabbab, ababbabbabb
abbababab, abbabababb, abbababbab, abbababbabb,

abbabbabab, abbabbababb, abbabbabbab, abbabbabbabb , ...
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E, SRR, .

G &liy&%d)%ht(ﬂuf#?&é%d)



i ok (DEL DB

EE FEBEHM, nCFIERANRINTFET .

SEEAL FEBEHMK DHNBEAEDEEZIKERT EE, £E
[(M)NI(N) [EMEND BB DEETHS. COESIIERHMDE
Bl=hn, I &/IME d HAFEETS.

SEEA2 EREBHMMENTE|-I-FEZq, RYZrEdT 54,

m=ng+r, (0 <r<n)
S, mEnDABIrDO I THRITNIRE SN,
F=n&ErO AHEBIIMD PN TR ITNIZLESEL DD, mEnDERK
ARIBIEInErDFRRAFIBIZ—EHT 5. RIZ nZqTEI-T=RYr,
[T LTCERIBRDZEMNHKILT H. CAZERYRLTr,, 1,1y, 2R
RKRONIE, COBHSEF B DI =Hhosd BREFIZLY, £
DEEZEDODIEIMENDFE RN THS.




