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On 2-factorizations of C(n, {1, 3})

A decomposition of a graph G is a collection of its subgraphs
H1, H2, . . . ,Ht such that each edge of G belongs to exactly one Hi.
We call it a 2-factorization when every Hi is a 2-regular spanning
subgraph of G.

Determining whether a graph admits a factorization into copies of a
prescribed 2-factor is known as the Oberwolfach Problem (OP). While
the classical problem concerns complete graphs, it can be formulated
for any 2k-regular graph and may also allow non-isomorphic factors.
For example, the Hamilton–Waterloo Problem permits two distinct
types of 2-factors.

The classical OP has been solved for several classes of 2-factors, in-
cluding Hamiltonian cycles, bipartite 2-factors, and uniform 2-factors.
Moreover, there exists an infinite family of complete graphs for which
the OP has a solution for every 2-factor. These constructions are based
on 2-factorizations of low-degree circulant graphs.

For a positive integer n and a connection set S ⊆ {1, . . . , ⌊(n2 ⌋)} a
circulant graph, denoted by C(n, S), is a graph G = (V,E) such that
V = Zn and E = {{u, v} : δ(u, v) ∈ S} where δ(u, v) = min{±|u− v|
(mod n)}.

In this talk, I will present results on 2-factorizations of the circulant
graph C(n, {1, 3}) into both isomorphic and non-isomorphic factors,
and discuss how factorizations and cycle decompositions of C(n, {1, 3})
can be used to construct solutions to other graph decomposition prob-
lems.

This is joint work with Mariusz Meszka.
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