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we present the theory of the generalized model problem for the numerical
solution of the heat equation with a given initial condition. as a practical
application, we develop the method for solution of the problem from a test
function (type of a solution method) based on the original problem. this is
applied to the numerical solution of steady-state problems of a heat
conduction equation in a semi-infinite space as well as a problem of heat
conduction with a cylindrical boundary in the radial direction for a cylindrical
geometry with the external heat source. the effectiveness of the method is
confirmed by comparison of the analytical solution. we investigate the
method using the first- and second-order discretizations by the first- and
second-kind of runge-kutta integration methods for the discretization of the
time domain. in addition, the authors give the concrete examples of the
generalized problem for a test function constructed by the general theory,
which is useful to generalize the approach developed for the numerical
solution of the general heat equation with a given initial condition. in this
thesis, the theory of the finite difference method (fdm) for the numerical
solution of the heat equation is developed. in the first chapter, this theory is
used for the numerical simulation of the heat conduction in a porous medium.
in the second chapter, a finite difference method (fdm) is proposed for the
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numerical solution of the generalized model problem for the heat equation.
this is applied to the numerical solution of the model problem from a test
function (type of a solution method) with the characteristic solution in this
chapter. in the third chapter, the fdm is generalized to the heat conduction
equation in a semi-infinite space, which is used to the numerical solution of
the test function problem in a semi-infinite space. then, the fdm is extended
to a heat conduction in the radial direction in the curved geometry and
applied to the numerical solution of the problem from a test function with the
numerical solution of the green's function. the theory is also applied to the
numerical solution of the steady-state problem of the heat conduction
equation with the radiative boundary condition. in the fourth chapter, the fdm
is applied to the numerical solution of the steady-state problem of the heat
equation with the external heat source. the eigenvalues and eigenfunctions of
the advection-diffusion equation are also examined. in the fifth chapter, the
first- and second-order discretizations by the first- and second-kind of runge-
kutta integration methods for the discretization of the time domain are
investigated. the problem with the alternating boundary condition is also
considered as an application of the fdm. in addition, the authors examine the
numerical accuracy of the eigenvalues and eigenfunctions of the advection-
diffusion equation.
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this paper is concerned with the determination of a stratified solution to a
stokes equation, based on the solution to the corresponding homogeneous
problem. the stratification is assumed to have a piecewise constant density,
which is only slowly varying in the vertical direction. a unified formulation for
the coupling of shell buckling and fluid flow in tube-structure systems is
developed using a proper orthogonal decomposition (pod) approach. we start
by considering the problem as a matrix eigenvalue problem, which is then
reduced to a linearized eigenvalue problem with a conjugate gradient
method. each eigenvalue problem is then further reduced to a sequence of
adjoint problems, which are solved by the multigrid method. the global
approximation solution of the original problem is then the initial guess of the
subsequent iterative procedure. to avoid the time-consuming trial-and-error
process of constructing a fluid-structure initial guess, a pod-based projection
is used to improve the convergence of the iterative solver. the accuracy and
convergence behavior of the method are tested by solving the problem of a
plane buckling of circular tubes and a flexible beam buckling problem in
square cross-sections. the results indicate that our new formulation can
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simultaneously and stably treat the problem of buckling and fluid flow.
simulations of the turbulent flow in a circular tube and the slip flow in a
rectangular hole show that this method has great potential in the design and
analysis of industrial products. in this paper, a new finite element (fe)
approach of the linearized galerkin finite element method (fem) for
quasigeostrophic (qg) models is proposed and tested. the application of the
proposed method on a quasigeostrophic model with a layer of small ekman
friction is presented. a possible application of this approach is the numerical
simulation of the related processes in geophysical flows. the numerical
accuracy and simulation efficiency of the proposed method are confirmed by
comparing with the corresponding finite difference method (fdm). to our
knowledge, this is the first work related to a fe approach of the fdm for qg
models. 5ec8ef588b
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