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Abstract ; In order to solve the convection-diffusion problems of numerical oscillation and dissipation in traditional finite ele-
ment method, a scaled decoupled wavelet solution method is proposed. Firstly, the multi-resolution analysis of second genera-
tion wavelets is introduced, and the finite element two multi-resolution spacial scaling relation is derived, then the multi-scale
computational framework is presented for solving convection-diffusion equations. The decoupling conditions of convection-diffu-
sion equations are developed, and the multi-scale decoupling wavelets are constructed by the lifting scheme. A multi-level de-
coupled wavelets algorithm is proposed for approximating the exact solution by adding the decoupled wavelets into the solving
domain. Numerical example shows that the decoupled wavelets have good computational performance in solving convection-dif-

fusion equations.
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Tab.1 Multiscale decoupled wavelet solution of convection-diffusion equation

)¢ =K
RE
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Vo(;=0) — — 5 — — 7
Wo@Gi=0) 1.675 9 1.121 6 4 0.838 9 0.692 9 6
WiG=1 0.286 1 0.236 4 8 0.218 1 0.199 5 12
W2(=2) 0.207 8 0.197 2 16 0.149 7 0.155 5 24
W3(Gi=3) 0.144 4 0.153 6 32 0.058 1 0.061 6 48
Wi(Gi=4 0.061 6 0. 065 5 64 0.017 6 0.018 9 96
W5(=5) 0.018 3 0.019 5 128 0.003 9 0.004 2 192
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