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[Outline of survey]

Computer assisted proof or numerical verification method are mathematically
rigorous techniques for the existence of solutions for mathematical problems by
numerical computations on computer. These techniques are now, in corporation with
exciting development of recent computers, growing up to be important methodology
for analyzing complicated nonlinear problems in mathematical analysis and
computational science and technology, for which existing theoretical approaches seem
to be difficult to apply. The principal researcher has been working on such a
verification method for years, particularly for nonlinear elliptic equations, and he
obtained various kinds of pioneering results in this field up to now. The present
research aims, based on the existent products for stationary problems, at further
development of new verification techniques, including evolutional equations. As a
final goal, it is expected to establish the computer assisted proof as an important
methodology of mathematical analysis in this century.

[ Expected results]

Various kinds of open problems for partial differential equations or dynamical
systems related to complicated nonlinear phenomena, such as Navier-Stokes equation,
Chaos etc., could be proved by computer assisted approaches. Also, in other science
and technology, a new and great contributions by mathematics are expected in the
reliability of numerical simulations through the mathematically rigorous estimates of
error for approximation schemes, e.g., the finite element method and so on.
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