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The objective of this research project is to propose new constructions of Hadamard
matrices. Hadamard matrices have several applications in the research areas of
Communications, Statistics, etc. In the past researches, several constructions of
Hadamard matrices have been presented based on difference families, which were obtained
from difference sets in finite fields. In our research, by generalizing the known
constructions of difference families using difference sets in finite fields to those in
commutative rings, we extended both of the theories of Hadamard matrices and difference
families. In particular, by introducing a new concept generalizing ordinary difference
families, we found a new infinite series of difference families in Galois rings and a
new construction of Hadamard matrices using the new ones. Furthermore, we investigated
the linkage between Hadamard matrices, Hadamard difference sets, and strongly regular
graphs.
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