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1 Token Sliding Graphs


mailto:hoanganhduc@hus.edu.vn

(Combinatorial) Reconfiguration
studies problems in the following setting:
For any source problem # (e.g., SATISFIABILITY)

m Each configuration is a feasible solution of P (e.g., satisfying truth
assignment)

m In general, the set of all configurations is huge and not part of the input

m For two configurations A, B, B is adjacent to A if it can be obtained from
A by applying a given (reconfiguration) rule (e.g., flipping one bit)
exactly once

Typical questions are:

m Algorithmic: /s there a sequence of adjacent configurations between
two given ones? If so, is this shortest? Can we bound the length (= the
number of times the rule is applied) of such a sequence, if it exists?, and
so on

m Graph-Theoretic: From the above setting, a (reconfiguration) graph can
be naturally defined. Which graph class does this graph belong to?
Which property does this graph satisfy? Is this closed under a graph
operation?, and so on
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Token Sliding Graphs: Definition
Token Sliding Graphs (TS(G) and TS, (G)) ]

m Vertex: (Size-k) stable set of G (1 < k < a(G))
m Edge: Defined via Token Sliding
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Token Sliding Graphs: Motivation

m Algorithmic questions have been well-studied ([Nishimura 2018],
Sections 4 and 5), while graph-theoretic questions have not

m Similar graphs that have been well-studied in the literature

m Fibonacci cube, first introduced in [Hsu 1993] (see the survey [Klavzar
2013]) [Reconfiguration graph of independent sets on paths under Token
Addition/Removal]

m Simplex graphs, first introduced in [Bandelt and De Vel 1989]
[Reconfiguration graph of cliques under Token Addition/Removal]

m Token graphs, first studied in [Alavi, Behzad, Erdés, and Lick 1991] (see
the survey [Monroy et al. 2012]) [Reconfiguration graph of vertex subsets
under Token Sliding]

m Matching graphs, first introduced in [Eroh and Schultz 1998]
[Reconfiguration graph of (maximum) matchings under Token
Addition/Removal]

m Reconfiguration graphs of dominating sets and vertex-colorings, see the
survey [Mynhardt and Nasserasr 2019]
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Token Sliding Graphs: Open Problem
We initiate the study of TS(G) and TS, (G) from the graph-theoretic
viewpoint
m David Avis and Duc A. Hoang (2023b). “On Reconfiguration Graph of Independent Sets
under Token Sliding”. In: Graphs and Combinatorics 39.3. (article 59). por:
10.1007/s00373-023-02644-w. arXiv: 2203.16861

m David Avis and Duc A. Hoang (2023a). “A Note On Acyclic Token Sliding
Reconfiguration Graphs of Independent Sets”. In: arXiv preprint. arXiv: 2301.00317

Some open questions from our research
1! Given a graph G. What are the necessary and sufficient conditions
for G such that TS, (G) is a forest?

m We partially answer this question in [Avis and Hoang 2023a] when G is a
Jorest for k = 2,3 and give a conjecture for k > 4

m The case G is not a forest requires more insightful ideas

2] Given a graph G. What are the necessary and sufficient conditions
for G to be a TS, -graph (of some graph H)?

m We answer this question in [Avis and Hoang 2023b] for the case G is a
path, a cycle, a complete graph, a complete bipartite graph, or a connected
split graph

m What about other graph classes?
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