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Let k be a field, and let (R, m) be a regular local k-algebra of finite Krull dimension with residue
field k. Fix a nonzero element w £ m and let 5§ = R/w be the corresponding hypersurface algebra.
The author focuses on the case where Spec(S) has an isolated singularity at m. The perspective on
hypersurface singularities in this text is motivated by noncommutative algebraic geometry in the
sense of Katzarkov, Kontsevich and Pantev. The author studies a dg category thought of as a
category of complexes of sheaves on a hypothetical noncommutative space & attached to the
singularity: the category of matrix factorizations of w. Various properties of this category are
established, and the geometric implications for A" are discussed. It is proved that & is a dg affine,
homologically smooth and proper noncommutative Calabi-Yau space over k. The derived Morita
theory of matrix factorization categories is investigated in order to determine their Hochschild
cohomology. Also, the noncommutative analogues of Hodge and de Rham cohomology are
computed, and it is proved that the Hodge-to-de Rham spectral sequence degenerates.

A matrix factorization of w is defined to be a (Z/2)-graded finite free R-module X together with
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