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splits networks

are unrooted phylogenetic networks

contain as least as much information as a phylogenetic tree

usually contain more information than a tree

visualize information that is conflicting in tree
representation

monophyletic groups of sequences are more easily
identified
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What is a split?

A split S = A|B is a bipartition of the sequences X into two
non-empty, mutually exclusive subsets A and B. A and B are
called split parts.

S=A|B

A B

S=A|B

X

A B

X

x|xX

S=x|(X\x)

A trivial split S = x |(X \ x) seperates one sequence x from the
other sequences X \ x .
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Relation Between Splits and Trees

Given a set of splits S on X , can it be represented by a
tree?
Compartibility: two splits S1 = A1|B1 and S2 = A2|B2 are
compartible if one of the four possible intersections of the split
parts is empty (or splits don’t “cross” each other).
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general case compartible case

A set of splits is comartible if all pairs of splits are compartible.
A compartible set of splits can be represented as a tree.
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The Information to be represented
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Circular splits

A set of splits S on X is called circular, if there exists a linear
ordering (x1, x2, ..., xn) of the elements of X such that each split
Si has the form

Si =
xp, xp+1, ..., xq

X − xp, xp+1, ..., xq
(1)

for 1 < p <= q <= n.

xp

xq

xp’

xq’
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non-trivial splits

Is the splits system a circular splits system? Why?
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Circular Splits Systems Can be Representd by a
Planar Network
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Weak compartibility

Three distinct splits are weakly compartible if

at least one of the following intersections is empty:

A1 ∩ A2 ∩ A3 (1)
A1 ∩ B2 ∩ B3 (2)
B1 ∩ A2 ∩ B3 (3)
B1 ∩ B2 ∩ A3 (4)

and symmetrically, at least one of the following
intersections is empty:

B1 ∩ B2 ∩ B3 (A)
B1 ∩ A2 ∩ A3 (B)
A1 ∩ B2 ∩ A3 (C)
A1 ∩ A2 ∩ B3 (D)

A set of splits is weakly compartible if all triples are weakly
compartible.
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Weak compartibility
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A Phylogenetic Network

Are the two group of sequences marked in red and blue
supported by a split?
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