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Finding Cs-transverse matchings

If M is a Cz-transverse matching

w
containing wx then it also
contains yz.

Definition / horrible pun

If M has this property, it is a pawssible matching.
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Proposition

Let M, M, be pawssible matchings such that e € M, is minimal. If
M U e is a matching, then M U M, is a pawssible matching.

Proof

Let e = wx as shown; then ¢’ = yz € M,. Either w
e’ € M or M contains no edge incident with
x,y,z. In any case, M U {e, €'} is a matching.

Since M, is minimal, we can repeat this argument
to show that M U M, is a matching.
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Let M, M, be pawssible matchings such that e € M, is minimal. If
M U e is a matching, then M U M, is a pawssible matching.

Let e = wx as shown; then ¢’ = yz € M,. Either w
e € M or M contains no edge incident with 1
x,y,z. In any case, M U {e, €'} is a matching.

X

Since M, is minimal, we can repeat this argument
to show that M U M, is a matching. In fact, it

is a pawssible matching. 3% z
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Let M, M. be pawssible matchings such that e € M, is minimal. If
M U e is a matching, then M U M, is a pawssible matching.

Corollary
If M is a pawssible matching, then it can be extended to a Cs3-
transverse matching (provided G admits one).

It can be determined in polynomial time whether a graph G admits
a Gs-transverse matching.
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It is NP-complete to determine whether a graph G admits a C-
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«O» «Fr « =

<

it
-

RN Ge




o lnwoduction  Cywansvesse matchings Cytransverse matchings  Broader context
000
It is NP-complete to determine whether a graph G admits a Ci-
transverse matching, for every k > 4.

Proof is a reduction from [£]-SAT (for k > 5).

«O» «F>»r « =

<

it
-

RN Ge




Introduction C3-transverse matchings Ci-transverse matchings Broader context
000 000 oeo 000

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

Proof is a reduction from [£]-SAT (for k > 5).




Introduction C3-transverse matchings Ci-transverse matchings Broader context
000 000 oeo 000

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

Proof is a reduction from [£]-SAT (for k > 5).



Introduction C3-transverse matchings Ci-transverse matchings Broader context
000 000 oeo 000

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

Proof is a reduction from [£]-SAT (for k > 5).



Introduction C3-transverse matchings Ci-transverse matchings Broader context
000 000 oeo 000

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

Proof is a reduction from [£]-SAT (for k > 5).

Build a cycle out of a path P and an “accordion path.” Then any
Cy-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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