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In the past NSC research project, we have successfully developed 2D and 3D fast

Poisson solversin polar, cylindrical and spherical coordinates. In the current proposal,
we plan to devel op the numerical methods for the PDEs including the
convection-diffusion equation, the Navier-Stokes equations,and Gross-Pitagvskii
eguation on non-Cartesian geometries. More precisely, we shall focus on the
development of the fourth-order compact schemes for the above equations on the
polar, cylindrical, spherical and elliptical domains. Comparing to the development of
compact schemes on Cartesian domain, the literature for non-Cartesian domain is
relatively few. For example, developing an efficient and fourth-order accurate
compact schemes for Navier-Stokes equations on 3D cylindrical geometry is an
interesting and important problem.

One should notice that the fourth-order compact differencing is more accurate
than the standard second-order central differencing. Besides, it uses a smaller stencil
than the five-point central differencing so the difference scheme handles the boundary
easily. The resultant matrix is easier too.

Keywords:. Fast Poisson solver; compact scheme; polar coordinates; cylindrical
coordinates; spherical coordinates; elliptical coordinates.



Navier-Stokes
Rayl eigh-Bernard convection
convection roll
defect chaos
Boussinesgq

(compact scheme)
(centered difference scheme)

(

2002 JCP (JCP, 182, 337-, (2002
Poi sson



(92/08-93/07

() Poisson [ 1] [ 2]
( ) (Gross-PitaevsKkili )
Bose-Einstein
[ 3, 4] (ground state)
[ 4]
2 4 (
) 1
[ 1] M. -C. Lai, Fast direct solvkekriporcRdi ss:¢
domai n, Number Methods Partial D)fferent:i
[ 2] M. - C. Lai, Fast Poisson solverdin a th
Contemporary Mathematics, vol. 329, AMS, (.
[ 3] M.-C. Lai, C.-Y. Huang and TIL -tSypéin, £
scheme for the Gross-Pitaevskidi equation
condensates on different geometries, to
[ 4] Te-Sheng Lin, Numerial met hodgqufadi otnhhe n
Master thesi s, Department of Mathematics

University, June, 2004.



