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Outlineof thetalk '

- Treeswith identical leaf sets
Consensusf a collectionof trees
Maximumagreemensubtree
Maximumcompatibletree
Resultson MAST andMCT

- Treeswith overlapping leaf sets
Supertreeontet
De ning SMAST andSMCT
Solvingthe caseof two trees
Otherresults(intractability, etc)

Metazoa Fungi Amoebae Plants Ciliates

Evolutionary tree




‘ Consensusf evolutionarytrees'

Thesourcetreesusuallycon ict onthepositionof someleaves.
Ty T,

ANN N /<\ /N

A B C DE F G BEFDG
Approadwesnotcontradictinganyinputmformatlon.
Strict consensus Maximum AgreementSubTree
removing input removing inputleaves
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De nitions I

Thefollowing de nitions applyonrootedandunrootectrees.

denotegheleafsetof atree .

Thesizeof ,denoted ,isthenumberof itsleaves.

T
L(T)={A,B,C,D,E,F}

#T =06
A B CDEF




Let

De nitions '

beatreeand beasetoflabels

IS thetopologicalrestrictionof to leaveswith labelin

E.qg.,if

A

A B C D E F A B D E




‘ MaximumAgreemenSubtreee MAST I

Let bea collectionof treeson a samesetof leaves .

IS anagreemensubtreeof 7 iff

T

Agreement
subtree

B C D E F A D B E C F F
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‘ MaximumAgreemenSubtreee MAST I

IS anagreemensubtreeof  iff

IsaMaximumAgreemenSubTee(MAST) of T iff
It is of maximumsizeamongall agreemensubtree®f 7.

MAST
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‘ MaximumCompatibleTree- MCT I

A tree re nesatree ,denoted ,

If canbeobtainedrom by contractingsomeedgesof

T T
A0 A

A BCDE A BCDE
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‘ Maximum CompatibleTree- MCT I

A tree iscompatiblewith acollectionT Iff
17'

IS a Maximum CompatibleTree(MCT) of iff it is of maximumsize
amongall treescompatiblewith

; %
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‘ Maximum CompatibleTree- MCT I

A tree iscompatiblewith acollectionT Iff
17'

IS a Maximum CompatibleTree(MCT) of iff it is of maximumsize
amongall treescompatiblewith
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A tree

‘ Maximum CompatibleTree- MCT I

IS compatiblewith acollection7 Iff
T

IS a Maximum CompatibleTree(MCT) of iff it is of maximumsize
amongall treescompatiblewith
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Resultson MAST andMCT '

An FPTalgorithmfor MAST andMCT.
IS the numberof inputleaves
IS the numberof inputleavesto remorve to obtainagreement,
resp.compatibility

Fixing givesasimplelineartime algorithmfor solvingthe
perfectphylageny(2-stateproblemandthe charactercompatibility
problem

A 3-approximatioralgorithmrunningin for thecomplement
of the MAST andMCT problems.

Resultsapplyfor rootedor unrootedcollectionsof trees.
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‘ ExtendingMAST andMCT to thesupertreeontext I
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‘ Maximumagreemensupertree SMAST I

Let bea collectionof treeswith overlappingsetsof
leavesandlet T

IS anagreemensupertreef 7 iff

T T
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‘ Maximumagreemensupertree SMAST I

Let bea collectionof treeswith overlappingsetsof
leavesandlet

IS anagreemensupertreef iff

T T

IS amaximumagreemensupertred M ) iff it
IS maximumin sizeamongagreemensupertreesf 7.
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‘ Maximumagreemensupertree SMAST I

IS anagreemensupertreef  iff

T T

IS amaximumagreemensupertred ) iff it iIs maximumin size
amongall agreemensupertreesf

A B C D A D C E F A B C E F
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‘ Maximumcompatiblesupertree SMCT I

IS asupertreeeompatiblewith  iff

IS a maximumcompatiblesupertred ) iff it iIs maximumin size
amongall supertreesompatiblewith

PO
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De nition I

Let bea collectionof treeswith overlappingsetsof
leaves

A leafis speci cif it appearsn only onesourcetree.

E.g.,
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Inclusionof speci c leaves I

Let beacollectionof treewith overlappingsetsof leaves

A leafis speci c if it appearsn only onesourcetree.E.g.,

Lemma Any tree and Includesall speci c leaves.

S A
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‘ Solvingthe caseof two trees'

Let two sourcetrees,de ne

Lemma Any tree IS the restrictionto
of sometree .
Thesameresultholdsbetween and

AT
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Given

‘ Computing M I

two treeson overlappingsetsof leaves.
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‘ Computing M I

Given two treeson overlappingsetsof leaves.

1 Determinespeci c leavesandsubteesof

B C D
211121111121112]11]11]1

# occurences
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‘ Computing M I

Given two treeson overlappingsetsof leaves.

1 Determinespeci c leavesandsubteesof

B C D
211121111121 11211]11|1

# occurences
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‘ Computing M I

Given two treeson overlappingsetsof leaves.

1 Determinespeci c leavesandsubtieesof
2 Compute and

B C D
211121111211 (2]11|1]1

# occurences

26



‘ Computing M I

Given two treeson overlappingsetsof leaves.

1 Determinespeci c leavesandsubtieesof
2 Compute and

B C D
211121111211 (2]1|1]1

# occurences
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‘ Computing M I

1 Determinespeci c leavesandsubtieesof

2 Compute and
3 Compute M

/</X\ /(\ /<<\
A B C D A B C A B D C

28




‘ Computing M I

2 Compute and
3 Compute
4 Determingwin nodesbetween and

Ica(A,C) twin Ica(A,C) twin Ica(A,C)

lca(A,B) twin A twin g\

A B

29




‘ Computing M I

3 Compute

4 Determingwin nodeshetween  and
5 Graftspeci c subteesattwin nodesof
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‘ Computing M I

4 Determingwin nodeshetween and

5 Graftspeci c subteesat nodesof
6 Graftspeci c subtree®nedgef
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‘ Computing M I

Given two treeson overlappingsetsof leaves.

1 Determinespeci c leavesandsubteesof
Compute and
Compute

Determingwin nodesbetween  and

Graftspeci c subteesat nodesof

O 01 h W N

Graftspeci c subtree®nedges of

Compleity in
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‘ Resultsof the paper'

An FPTalgorithmfor MAST andMCT.

Fixing givesanew simplelineartime algorithmfor solvingthe
perfectphylogenyproblemandthe charactercompatibilityproblem.

A 3-approximatioralgorithmrunningin for thecomplement
of the MAST andMCT problems.

An algorithmfor SMAST andSMCT on 2 treeswhere isthe
time requiredto solve MAST, MCT on 2 trees( ).
Proofsthat SMAST andSMCT areNP-hard, -hardfor parameter

, andnot approximablavithin a constantatio (unlessP=NP).

Thanksto anorymousrefereesandto J.Janssofor sendinga paperappearing
thesametime at Latin'04 with two resultsin commonwith us.
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Themaximumagreemensubtreas oftenmoreinformative
thanthestrict consensus:

21& Kg@
A B C D E F B C D E F A

Strictconsensus MaximumAgreemenSubTree

A A

A B C D E F B C D E F
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