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A ring R is a system of numbers which admits addition, subtraction and
multiplication and that an R-module is a module which admits an action of R. Studying relationship
between R-modules via homological algebra, requires enlarge rings into differential graded(DG)
rings. In this project, | had studied basic theory of DG-rings. 1 found that a basic property of
commutator rings does not hold for DG commutator rings. | introduced universal localization for
DG-rings and applied it to classification problem of thick subcategories of the derived category of
a ring.l computed Massey products on Yoneda algebra in terms of extensions of the modules and, as an

application, gave a clear proof and generalization of Gugenheim-May Theorem. | showed that
DG-Frobenius algebra possesses an A-infinity Nakayama automorphism.
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