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The purpose of this research is to explore the behavior of the Hilbert functions
of ideals in a commutative Noetherian local ring. The representative of this research gave the following
results.

1. Research on the Hilbert coefficients of parameter ideals: The purpose of this research is to explore
the relationship between the first Euler characteristics and the homological degrees of modules. We also
investigate the first and the second Hilbert coefficients of parameters in connection with the
homological torsions of modules.

2. Research on the structure of the Sally modules: The purpose of this research is to study the structure
of the Sally module of maximal ideal with rank at most three in a Cohen-Macaulay local ring.
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