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Outlineof thetalk
� - Treeswith identical leaf sets

� Consensusof a collectionof trees

� Maximumagreementsubtree

� Maximumcompatibletree

� Resultson MAST andMCT

� � - Treeswith overlapping leaf sets

� Supertreecontext

� De�ning SMASTandSMCT

� Solvingthecaseof two trees

� Otherresults(intractability, etc)

Metazoa Fungi Amoebae Plants Ciliates

Eukaryotes

Opisthok.

Evolutionary tree
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Consensusof evolutionarytrees

Thesourcetreesusuallycon�ict on thepositionof someleaves.

DB CA A E F

T T

ED F C B GG

1 2

Approachesnotcontradictinganyinput information:
Strict consensus

removing inputclades

A E FC DB G

Maximum AgreementSubTree

removing input leaves

A FB E G
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De�nitions

Thefollowing de�nitions applyon rootedandunrootedtrees.

�

�

��� �

denotestheleaf setof a tree� .

� Thesizeof� , denoted

�

� , is thenumberof its leaves.

A B D EC F

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

#T = 6

4



De�nitions

Let� bea treeand� beasetof labels

�

�

	

� is thetopologicalrestrictionof� to leaveswith labelin � .

E.g.,if 
��


��

��� ��� ��� ���

�

:

A B D EC FA B D E A DB E

T T|L
deg=2
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MaximumAgreementSubtree- MAST

Let
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bea collectionof treeson asamesetof leaves
 .

� is anagreementsubtreeof iff
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subtree

Agreement
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MaximumAgreementSubtree- MAST

Let
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MaximumAgreementSubtree- MAST

Let
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MaximumAgreementSubtree- MAST
� is anagreementsubtreeof

�

if f
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� is aMaximumAgreementSubTree(MAST) of iff
it is of maximumsizeamongall agreementsubtreesof .

A C E FA FCEA C E F BDDB

T T21 MAST

9



MaximumCompatibleTree- MCT

A tree� re�nesa tree�

, , denoted�
-

�

, ,

if �

, canbeobtainedfrom� by contractingsomeedgesof� :

A B C D ECA B ED

T T'
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MaximumCompatibleTree- MCT

A tree� is compatiblewith acollection #

.
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� is a MaximumCompatibleTree(MCT) of

�

if f it is of maximumsize
amongall treescompatiblewith

�

.

A B C E

T2
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T1

CA B ED

MCT
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MaximumCompatibleTree- MCT

A tree� is compatiblewith acollection #

.
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MaximumCompatibleTree- MCT

A tree� is compatiblewith acollection #

.
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MCT
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ResultsonMAST andMCT
� An

4

$6
5
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A

> =C
B

% %

FPTalgorithmfor MAST andMCT.
D

is thenumberof input leaves

E

is thenumberof input leavesto remove to obtainagreement,
resp.compatibility.

F

Fixing

G

�

H

givesasimplelineartime algorithmfor solvingthe
perfectphylogeny(2-state)problemandthecharactercompatibility
problem.

� A 3-approximationalgorithmrunningin

4

$

> =

B

%

for thecomplement
of theMAST andMCT problems.

Resultsapplyfor rootedor unrootedcollectionsof trees.
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ExtendingMAST andMCT to thesupertreecontext
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Maximumagreementsupertree- SMAST

Let
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Maximumagreementsupertree- SMAST

Let
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leavesandlet 
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� ) if f it
is maximumin sizeamongagreementsupertreesof .
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Maximumagreementsupertree- SMAST
� is anagreementsupertreeof

�

if f

�

�

��� �
�

�

� �

�

�

�

�! 

"

�

	

�

���

�

�

#

�

�

	

�

��� �

� is a maximumagreementsupertree(

O
P �

O

� ) if f it is maximumin size
amongall agreementsupertreesof

�

.

2T1T

A B C D A D C E F A B C E F

SMAST
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Maximumcompatiblesupertree- SMCT
� is a supertreecompatiblewith
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De�nition

Let
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�

bea collectionof treeswith overlappingsetsof
leaves

� A leaf is speci�c if it appearsin only onesourcetree.

E.g.,

.^]

"

_

/

"

_

T

3

:

` ab cd e ` d b

f

/

c

f

T

e

�

T

�

/

20



Inclusionof speci�c leaves

Let

�
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beacollectionof treewith overlappingsetsof leaves

� A leaf is speci�c if it appearsin only onesourcetree.E.g.,
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Solvingthecaseof two trees

Let�
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two sourcetrees,de�ne �

x

I

#

�

���

/

�zy

�

���

T

�

.

Lemma: Any tree�

{

K

�

P �

O

�

$

�

�

+




|

�

�

[

+




|

%

is the restrictionto




|

of sometree
O

P �

O

�

$

�

�

�

�

[

%

.
ThesameresultholdsbetweenP

R

� and

O
P

R

� .

g

m
o

m
n

j lh i

s

}

p
q

~

s

t
u

w

p
q r

p
s

tvu w

�

�

g

m
o

m
n

j lhg hi jk l g k i

m
n

j

m
o

l

s

}

s

n

••€

‚

s

o

••€

‚

�

[

22



Computing
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Resultsof thepaper
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FPTalgorithmfor MAST andMCT.

F

Fixing
G

�

H

givesanew simplelineartimealgorithmfor solvingthe
perfectphylogenyproblemandthecharactercompatibilityproblem.

� A 3-approximationalgorithmrunningin

4

$

> =

B

%

for thecomplement
of theMAST andMCT problems.

� An

4

$6
ˆ

%

algorithmfor SMASTandSMCTon2 trees,whereˆ is the
time requiredto solve MAST, MCT on2 trees(ˆ �

•

$

=

%

).

� ProofsthatSMASTandSMCTareNP-hard,

•

‘

?

’

-hardfor parameter

G

, andnotapproximablewithin a constantratio (unlessP=NP).
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Themaximumagreementsubtreeis oftenmoreinformative
thanthestrict consensus:
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Strict consensus MaximumAgreementSubTree
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