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The theory of non-commutative deformations and its applications to
birational geometry were the main research topics. For deformations of coherent sheaves or perverse
coherent sheaves, it is natural to consider non-commutative rings as parameter rings because they
are described by DG algebras. There are more non-commutative deformations than commutative ones and
we can study deeper structure of algebraic varieties. In this study, we develop a general theory
of multi-pointed non-commutative deformations and describe semi-universal deformations of simple
collections or partial simple collections. As an application, we studied semi-orthogonal
decompositions of derived categories of algebraic varieties that have singularities. We constructed

locally free sheaves from divisorial sheaves on algebraic surfaces using non-commutative
deformations, and constructed semi-orthogonal decompositions for some singular rational surfaces,
and also for some three-dimensional varieties.
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