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Development of a computer-assisted proof method to verify the existence of
solutions for systems to large-scale nonlinear elliptic partial differential
equations

Sekine, Kouta
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Lotka-Volterra

In this study, we aimed at the development of a computer-assisted proof
method for the solution of the boundary value problem of system for large-scale elliptic partial
differential equations. In particular, the norm evaluation of the inverse operator of the linearized

operator, which is the most difficult part of the computer-assisted proof method, is not practical
because the existing method has large errors when applied to large-scale simultaneous partial
differential equations.
We developed a method to obtain inverse operator norm evaluation of linearized operators
corresponding to large-scale elliptic partial differential equations by using fractional operator of
Laplacian.
As g result, the computer-assisted proof method of the solution of system for the large-scale
elliptic partial differential equation that was difficult until now becomes possible, and it was
actually applied to the Lotka-Volterra equation etc.
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