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-> nofon of
e a\'gn met

B ianq, \Wana,
Z\\oﬂs_k




TROM  SECONDARY STRUCTURES TO TReES




TROM  SECONDARY STRUCTURES TO TReES




TROM  SECONDARY STRUCTURES TO TReES




TROM  SECONDARY STRUCTURES TO TReES




TROM  SECONDARY STRUCTURES TO TReES




TROM  SECONDARY STRUCTURES TO TReES

& OBOOE

®0
® B
2 0/ HE R E:(%g
0%




TROM  SECONDARY STRUCTURES TO TReES

27 shuores

RNA

Obyective : Align trees coming Hrom




TFROM  SECONDARY STRUCTURES Tci w—raais
Obyective : Align frees coming from RNA 27 sfhe

ores

&G CIOIOI0)




SEQUENCE  ALIGNMENT
SUper Sequence = word on XxI o e{-}xﬂ

HEBl A nnAey

matth de,\chon Mis ma.'\'ch\




SEQUENCE  ALIGNMENT
SUFQ)F .se,que)/\oe, = UUOV‘A on JixJl.0 {-}KZ‘

AL IINGIENRCIED = reemsncon

man'dn de,\e\'ton MmiS ma.'\-dl\ FPDJl—d"\OV\S




SEQUENCE ALIGNMENT
.SUFE)(‘ .se,quw/\ce = UUOV‘A on v 0 {-}xz
RRERGIENND S recmenson

f
matth de)efion mts;tm'\'dl\ Ff‘obi—d"\ovﬁ

Gien fwo sequences S and S,

a\(ﬁnmevﬂ’ bdmn ) and S = supersequence with
.Prode,d‘(ov\s S| and S,



SEQUENCE ALIGNMENT
.SUFE)(‘ .se,quw/\ce = UUOV‘A on v 0 {-}xz
RRERGIENND S recmenson

f
matth de)efion mts;tm'\'dl\ Ff‘obi—d"\ovﬁ

Gien fwo sequences S and S,

a\(ﬁnmevﬂ’ bdmn ) and S = supersequence with
.Prode,d‘(ov\s S| and S,

cost ok an a\gnmw‘\’ = nb of insestions + Az\e:\"\ons + mismalches



OPTIMAL ALIGNMENT

Classica) prob\e,m Giien S and S,
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OPTIMAL ALIGNMENT

Classical prob\e,m Gen S ard T,
Qm& one oPﬁv\dl a\\g\nmu\“' bé\'\iw S avu'.L T.

So\vab\e. by :Dy\/\avmc, @mqmmmmo\

WorstT case Jﬁw\e- Avexqse/ Time

O(n4) O(w)
(3 iang, Wang, Z\\oﬂs—k [Ferrbach, Denice /ﬁu\uuﬂ
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Ob\)ecfwe: Samp\ins alisnmen‘\'s onder the
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A GRAMMAR TOR ALIGNMENTS

Tor trees, an ambioyovs arammar can be
oerived om EJians / \Wans ) Z\\m\s‘k.

Our result:

Theorem : The s &t 3anem’feo\ by-we,

-Co\\ouu'mg arammalr comains
wy Yree Q\ISY\W\U\'\' exch‘Y\y once..
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APPLICATION 4. COONTING.

Theoren There ore on oV 2raog
C x 45" o\iﬁnmwfs
befween fwo wndom ey ok comildive size m

\MAA@(‘Q. C/: O%%

Coro\\qsry'. A same Q\;SV\ el VoS V‘eveﬁea

~ 0.875 x /\-CM?,’N “imes on ,
averuae N JG\V\‘S & al. s
ambisu ouS  opammar.
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ObJec:\:\ve: 5“"“?\"“3 oltsnmen'\'s onder the
Gidos -Doltzmann probo\o'\\ﬁ'y digtvibution

S‘\'\ra\'eﬂy =

— Filter 'H\e, vanmar {0 dotaln o new
Smmmar ‘H\oﬂ' on\>/ Sey\em'\?é a\‘\SV\W\E)/\'\'S Be:\'uue,e.n

two fLixed trees S and T
- O-Se/ Aymmlc ?mﬁmmmlms_



AMPLING

Theorem Let S and T be. ‘\'MO'\_TPES OPSiZe, ) GN&’M-

Samp\'tng q\l nmmj\'s Be'wep,n S ond T under
Hhe Gibs-Botfzmann distibulion can be done.
widh, worst-cage. fime and space comp\e,ﬁ'rﬁes

O( N My (’Y\q +’Y\/1)1> and UUV\'\V\ dU?)fCISQ.-CdSE

Hme anal space comP\e,xﬂ‘ie,s O, my)-




AMPLING

Theorem Let S and T be dwo Trees oF size my andm,

Somp\'ms gianmens  beXween S and T under

Hhe. GiUos-.Bo‘\'zmar\n dis’l‘ribu‘hon cain Ee,onxe,

Wit wow$+—ca5e, fime and s?aoe, me\%iﬁes

O( My (,M +M/L\7'> and \su'r\%\ aue)rqse_-case

Hme and Spdce comF\e,xﬂ‘ie,s O(M «\b-
Upsides

- No  odditional c,oW\P\eﬁtty cosl™ (e.xcei\fo Azavfesm,

- Flexbilty of e samging alaordam.
- Pready X\MP\W‘\'&&' 3"
Downside

: Comp\iw‘\'eA DP scheme -
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APPLILATION 4 : COUNTING .

Theorem : The. gemm{'imj—(unchon A, 1) oFfree.
alﬁnmﬂlx&s siickies

Nod= (3% 3-upt \ﬁ%—?v« Bl
where

7 1 1

[l 1) 2 o)« (5 4)- Ty - DBl Cli)= 0
ana

C(’b}: *il;?? Cafalan Se,n@roeﬁnj Lunction







