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Focusing on the particular structure of the linear stochastic differential
equation, which appears when based on the Ito integral, not the Stratonovich integral, we have
developed a new method to conserve the quadratic structure by introducing the discrete square
operator corresponding to the development operator of the stochastic differential equation. Via this

method, we can construct new structure-preserving numerical methods.

Furthermore, by proposing a discretization of differential geometry appropriate for the
structure-preserving methods, it is possible to make the target region space multidimensional. We
also proposed new nonlinear difference operators as the discretization of differential operators,
and we show that we can obtain numerically stable solutions without the calculation of the
travelling-wave direction for wave-type equations.



Chalmers

2015
University of Technology Fredrik Lindgren 1
F. Lindgren
[1] 20
Larsson
F. Lindgren
( )

[1] D. Furihata, and T. Matsuo, "Discrete Variational Derivative Method: A Structure-
Preserving Numerical Method for Partial Differential Equations™, Chapman and Hall/CRC

press, 2010 ( ).

1960 (Structure-

PreservingMethod, Geometric-Integration method)

Stratonovich



Lindgren
( )
Voronoi
7
Anil N.Hirani [2]

Voronoi

Voronoi

Larsson



7
Voronoi

Taylor

[2] Anil N. Hirani, "Discrete Exterior Calculus,” PhD Thesis, California Institute
of Technology, Pasadena, California, 2003.



5 5 2 0

Okumura Makoto Daisuke Furihata 40

A structure-preserving scheme for the Allen-Cahn equation with a dynamic boundary condition 2020

Discrete & Continuous Dynamical Systems - A 4927 4960
DOl

10.3934/dcds . 2020206

Kojima Hiroki Matsuo Takayasu Furihata Daisuke 86

Some discrete inequalities for central-difference type operators 2017

Mathematics of Computation 1719 1739
DOl

10.1090/mcom/3154

Miyatake Yuto Cohen David Furihata Daisuke Matsuo Takayasu 34

Geometric numerical integrators for Hunter-Saxton-like equations 2017

Japan Journal of Industrial and Applied Mathematics 441 472
DOl

10.1007/s13160-017-0252-1

Daisuke Furihata, Mihaely Kovaecs, Stig Larsson and Fredrik Lindgren 56

Strong Convergence of a Fully Discrete Finite Element Approximation of the Stochastic Cahn-- 2018

Hilliard Equation

SIAM Journal on Numerical Analysis 708-731

DOl
10.1137/17M1121627




11 1 8

Daisuke Furihata

Discrete Gauss, Green and Stokes laws with difference operators on Voronoi meshes and applications

SIAM: East Asian Section Conference 2019

2019

Daisuke Furihata

Discrete Green-Gauss formulae based on finite volume operators using Voronoi mesh and structure-preserving methods

IC1AM2019

2019

Daisuke Furihata

Structure-preserving method using discrete Gauss, Green and Stokes laws on Voronoi meshes

SciCADE2019

2019

Daisuke Furihata

Discrete integration by parts on any convex polygon meshes and its applications to structure-preserving methods for PDEs

ANZ1AM2020

2020




Daisuke Furihata

Structure-preserving methods for PDEs via Green--Gauss formulae on Voronoi cells

13th SIAM East Asian Section Conference 2018

2018

Daisuke Furihata

A method to design structure-preserving schemes for PDEs on Voronoi cells

Czech-Japan seminar in applied mathematics

2018

Daisuke Furihata

Discrete Gauss, Green and Stokes laws on Voronoi meshes and structure-preserving methods

Taiwan-Japan joint workshop on numerical analysis and scientific computation

2018

Daisuke Furihata

Structure-preserving methods based on discrete Gauss, Green and Stokes laws on Voronoi meshes

Autralian and New Zealand Industrial and Applied Mathematics 2019

2019




Daisuke Furihata

Structure-preserving method on Voronoi cells

Connections in Geometric Numerical Integration and Structure-preserving Discretization

2017

Daisuke Furihata

Discrete Variational Derivative Method based on Green--Gauss formulae for Voronoi Cell

International Conference on Scientific Computation and Differential Equations (SciCADE)

2017




