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General Solutions of Stokes Flow Problem

iR EhE Y

Nobuyoshi TOSAKA

The governing equations for the flow of an incompressible viscous fluid at low Reynolds
number (the Stokes flow) are given by the Stokes equations instead of the well-known
Navier-Stokes equations. There exist several efficient methods, especially numerical com-
putation, in solving Stokes flow problems. In this paper, general solutions of not only
steady but also unsteady Stokes flow problems are investgated analytically. With the aid
of Hormander method in the theory of partial differential equation we can obtain general
solutions of the linear coupled system of partial differential equations by the Stokes flow
equations. The existing general solutions with biharmonic function, harmonic function,
and integral expression in which Imai solution is included can be derived systematically
from general solutions of the steady flow obtained in this paper. It is shown that there
exist three kinds ofsolutions in unsteady flow.
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