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The purpose of this study is to solve the following conjecture, which is famous on graph theory.

Conjecture (Grunbaum 70, Nash-Williams “73)
Every 4-connected graph on the torus has a Hamiltonian cycle

During the study, we gave several important results related to the conjecture. Here I introduce
some of them.

In the first paper ~ 5-connected toroidal graphs are Hamiltonian-connected” ’~ on the |ist, we proved
that Every b-connected graph on the torus is Hamiltonian—-connected. The property of being
Hami | tonian—-connected is closely related to, but stronger than, that of being Hamiltonian. In this
work, we improved a known method, called " “Tutte path’’. This improvement would be able to be used
to other works.

Other two papers considered situations that occur when we slightly change the targets

The paper "~ A characterization of K_{2,4}-minor—free graphs’ ° gives a complete characterization
of graphs without K_{2,4} as a minor, Since it is known that graphs that can be embedded on the torus
are characterized as forbidden minors, we can see graphs on the torus fromthis direction. As a corol lary,
it is shown that every 3-connected graph without K_{2, 4}-minor is Hamiltonian.

In the paper ~“Decomposing plane cubic graphs’ ~ , we focus on 3—connected 3-regular plane graphs
and showed the existence of a spanning tree with certain conditions, which is in some sense opposite
from Hamiltonian cycles. We can study the Hamiltonicity from the gap

Except for those papers, we also gave four published papers, three accepted papers, and 15 submitted
papers.




