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Thesis Summary

In this thesis, we investigate two major topics in graph theory, colorings of graphs, and degree
conditions for graphs to have a structure with a property.

The first part is devoted to three types of colorings, the online list coloring, the odd coloring, and
the proper conflict-free coloring (PCF coloring) of graphs.

The online list coloring was introduced as an extended concept of the list coloring. In Chapter 3, we
investigate the online list coloring of complete bipartite graphs and show that the online list
coloring has different behavior from the list coloring on complete bipartite graphs.

In Chapters 5 and 6, we study the odd coloring of planar graphs and related classes of graphs. In
particular, we give a characterization of odd 4-colorable outerplanar graphs in Chapter 5 and give
bounds of the odd chromatic number of k-trees in Chapter 6. The former result unifies two known
results on the odd coloring of outerplanar graphs.

In Chapter 7, we investigate Brooks-type theorems and degree-choosability for the PCF coloring. A
Brooks-type theorem describes a relation between chromatic number and maximum degree of
graphs, and the degree-choosability result is its extension to list coloring. In this thesis, we
introduce degree-choosability for the PCF coloring and show results on some classes of graphs
including outerplanar graphs and graphs with bounded maximum degree.

The second part consists of chapters for a new degree condition named “minimum degree sum on
large independent sets” (we call this sigma-star condition). The sigma-star condition was
introduced by the authors recently, and some relations to other degree conditions are known.

In Chapter 9, we investigate sigma-star conditions for a graph to have a 2-proper partition. A
2-proper partition (2-p.p.) of a graph is a partition of vertices such that each part induces a
2-connected subgraph. We give a sigma-star condition for a graph to have a 2-p.p., which implies
two known degree conditions for a graph to have a 2-p.p.

In Chapter 10, we focus on sigma-star conditions for a graph to have a 2-factor. A 2-factor of a
graph is a 2-regular spanning subgraph, and towards the hamiltonicity of graphs, has been actively
studied. We give sigma-star conditions for a graph to have a 2-factor and show a result on a 2-factor

with a bounded number of components.




