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Abstract

In recent years spectral methods have been found to be a powerful tool for the numerical

solution of dynamic differential equations. The main attraction of spectral method is accuracy

even though it is generally difficult to implement and solve the complex problems using

spectral method. We introduced diffusion equations describing the state of air pollution and

solved by pseudospectral method in dimensionless form. The results were compared with both

those of other numerical methods and analytical solutions. Comparing with finite difference

method and finite element method, spectral method shows the highest accuracy for one

dimension problem in this study. Also, the results of two dimensional diffusion problems show

good agreement with analytical solutions.
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Table 1. The Results of Numerical Solution of 1-Dim Diffusion Equation.

X analytical element difference X analytical spectral
0.00 0.0000000000 0.0000000000 0.0000000000 0.00 0.0000000000 0.00000005
0.12 0.2960708737 0.2950658798 0.2970397472 0.04 0.0922872705 0.09229220
0.25 0.5470677018 0.5452119112 0.5488579273 0.15 0.3435217828 0.34352076
0.37 0.7147783637 0.7123488188 0.7120996714 0.31 0.6380488179 0.63805222
0.50 0.7736706734 0.7710455060 0.7707717419 0.50 0.7736701071 0.77366792
0.62 0.7147788405 0.7123606801 0.7121006846 0.69 0.6380488179 0.63805222
0.75 0.5470682979 0.5452331305 0.5450184345. 0.85 0.3435217828 0.34352076
0.87 0.2960714698 0.2950848341 0.2949619293 0.96 0.0922872705 0.09229220
1.00 0.0000000000 0.0000000000 0.0000000000 1.00 0.0000000000 0.00000005
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