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Scalar Auxiliary Variable

Structure-preserving numerical methods have been well developed for ordinary
differential equations (ODEs), but they have not yet been well studied for differential-algebraic
equations (DAEs), which are a generalization of ODEs and frequently appear as models of systems with

constraints. This study aims at developing structure-preserving numerical methods for ODEs and
DAEs, and their application to partial differential equations.

Based on these objectives, we have proposed a gradient flow interpretation of the scalar auxiliary
variable methods, constructed and analyzed high-order linearly implicit structure-preserving
numerical methods for ODEs with quadratic invariants, and applied some structure-preserving
numerical methods to a PDE with constraints.
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