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A study on the numerical verification method of solutions with high accuracy for
the nonlinear mathematical models in infinite dimension
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We studied the numerical verification method of solutions for infinite
dimensional nonlinear mathematical models including elliptic and parabolic equations. We presented
several computational techniques for the numerical estimations of the linearized inverse operators
associated with nonlinear problems. From the viewpoint of efficiency and accuracy in the verified
computations, we proposed several techniques which enebles us the actual effectiveness by showing
numerical examples related to elliptic problems of second and fourth order. We also derived the
constructive a priori error estimates with optimal order for a full discrete numerical scheme of the

heat equation, which is based on the finite element Galerkin method with an interpolation in time
using the fundamental matrix for ODEs. Furthermore, under the general setting in Hilbert space, we
presented a principle of the verified computational method of solutions using Newton-type
formulation.
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