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one which breaks every cycle of
length k
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Finding C3-transverse matchings

If M is a C3-transverse matching
containing wx

then it also
contains yz .

w

x

y z

Definition / horrible pun

If M has this property, it is a pawssible matching.
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M ∪ e is a matching, then M ∪Me is a pawssible matching.
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Proposition

Let M, Me be pawssible matchings such that e ∈ Me is minimal. If
M ∪ e is a matching, then M ∪Me is a pawssible matching.

Proof

w

x

y z

Let e = wx as shown; then e ′ = yz ∈ Me .

Either
e ′ ∈ M or M contains no edge incident with
x , y , z . In any case, M ∪ {e, e ′} is a matching.

Since Me is minimal, we can repeat this argument
to show that M ∪Me is a matching. In fact, it
is a pawssible matching.
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Proposition

Let M, Me be pawssible matchings such that e ∈ Me is minimal. If
M ∪ e is a matching, then M ∪Me is a pawssible matching.

Corollary

If M is a pawssible matching, then it can be extended to a C3-
transverse matching (provided G admits one).
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Proposition

Let M, Me be pawssible matchings such that e ∈ Me is minimal. If
M ∪ e is a matching, then M ∪Me is a pawssible matching.

Corollary

If M is a pawssible matching, then it can be extended to a C3-
transverse matching (provided G admits one).

Theorem

It can be determined in polynomial time whether a graph G admits
a C3-transverse matching.
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k ≥ 4
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Theorem

It is NP-complete to determine whether a graph G admits a Ck -
transverse matching, for every k ≥ 4.

Proof is a reduction from dk2 e-SAT (for k ≥ 5).

Build a cycle out of a path P and an “accordion path.” Then any
Ck -transverse matching contains at least one edge from P.
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C4-transverse matchings

Unfortunately, accordion paths don’t work for k = 4. Reduction is
from 4-SAT with ad-hoc gadgets:
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Problem: partition the vertices of a graph into A,B inducing
FA-free and FB -free subgraphs, respectively.

FA FB Chordal Perfect Line Claw-free All graphs

K2 P3 P NPC P P NPC

K2 C3 P P P ? NPC
K2 Ck+4 Y Y/NPC NPC NPC NPC
K2 Kk+4 P P P ? NPC
K2 co-P3 P P P P P
K2 co-C3 P P P P P
K2 2C3 ? ? ? ? ?
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