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i The existence and smoothness of the solution to the Navier-Stokes equation
is an open problem that draws the attention of worldwide researchers. To investigate the solution

property of the Navier-Stokes equation, the verified computation method has been newly developed in
the past decades. In the 1990s, Nakao Mitsuhiro proposed the method to verify the solution over a 2D

square domain. However, this method cannot be applied to the equation over 3D domains. This
research proposes a general framework of rigorous eigenvalue estimation for differential operators
and the error estimation for the Stokes equation. Such work enables a novel solution verification
method for the Naver-Stokes equation over 3D domains.
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