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What is an induced matching?

An induced matching is a set of independent edges
in a graph G such that no two of its edges are joined
by an edge in G.

Figure: Example of an induced matching

Research Questions
•Are there games where the graph has a
pre-determined outcome?
•Are there games where the graph does not
have a pre-determined outcome where a
certain player has a winning strategy?
•Does there exist an infinite family of graphs
whose members have at least one of these
properties?

Definitions

A graph is a parity graph if the cardinality of
a maximal induced matching always has the same
parity.
A graph is well-indumatchable if all maximal
induced matchings have the same size. Any well-
indumatchable graph is also a parity graph.

Figure: Example of a well-indumatchable graph

The Game

We study the following game on graphs:
•Two players take turns selecting an edge while maintaining an induced matching.
•Once an edge is selected, all edges that are at most distance-1 adjacent are covered or "eliminated".
• If there are no more available edges remaining (the matching is maximal), then the game ends.
•The player to select the last edge wins.

Figure: Examples of some graphs G ∈ N

The N Family

Some key feature of the infinite family we discovered are:
•The vertices of a graph G ∈ N can be partitioned into seven subsets of vertices

T (G) ∪ U(G) ∪ V (G) ∪W (G) ∪X(G) ∪ Y (G) ∪ Z(G).
•Each vertex in Y (G) belongs to some unit called a Y -unit where the y-vertices form a clique. Y -units are
well-indumatchable and the set of Y -units in G is denoted as Y ∗G.
•The set X(G) can be partitioned into X1(G) and X2(G). The x1-vertices are adjacent to an odd number
of stems whereas x2 vertices are adjacent to an even number of stems. X1-units are parity graphs.

Conclusion

We obtained the following results:
• If |X2(G)| 6= 0 then G ∈ N does not have a
pre-determined outcome, but either Player A or
Player B has a winning strategy.
•For a graph G ∈ N , if |X2(G)| and
|Y ∗G| + |X1(G)| are even, then Player B has a
winning strategy. If at least one of these are odd,
then Player A has a winning strategy.
• If |X2(G)| = 0 then G ∈ N is a parity graph.
• If |X1(G)| = |X2(G)| = 0 then G ∈ N is
well-indumatchable.
•Certain families of graphs, such as banana tree
graphs and the F family from [1] are also
members of N .

References

[1] B.L. Finbow, A.S. Hartnell and M.D. Plummer.
A characterization of well-indumatchable graphs having
girth greater than seven.
(to appear), 2021.

[2] A.S. Finbow and B.L. Hartnell.
A characterization of parity graphs containing no cycle of
order-5 or less.
Ars Combinatoria, 40:227–234, 1995.

[3] A.S. Finbow and B.L. Hartnell.
A game related to covering by stars.
Ars Combinatoria, 16:189–198, 1983.

Acknowledgements

The authors wish to thank Dr. Bert Hartnell of St. Mary’s
University in Halifax for his suggestions and support.
This work is based on the research completed at the NSF HWS-
REU (grant no. DMS 1757616) in the summer of 2021.


