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Abstract

This paper constructed a nonlinear weighted scheme. The convective term is discretized by this
new nonlinear weighted scheme. A new discontinuous threshold in the weighted coefficient is
constructed to judge the smoothness and discontinuity, so that the scheme uses the first-order
upwind scheme near the discontinuity which the oscillation can be avoided, and the third-order
QUICK scheme is used to ensure the third-order accuracy in the smooth region. Time discretiza-
tion is fulfilled by using the third order Runge-Kutta scheme. The new scheme achieves optimal
order accuracy. It makes the numerical solution achieve a better approximation effect.
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Tablel. Errors and orders for schemes
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Scheme mesh E, order, E, order,
20 3.876e—002 —_— 9.69¢—002 —_—
40 1.28e—004 8.24228 2.012¢—004 8.91172
New scheme
80 1.4367¢—005 3.12845 2.2976e—005 3.13043
160 1.006e—006 3.86292 1.598e-006 3.84579
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Figure 1. Numerical solution of the above two schemes and the exact so-
lution with initial condition of composite discontinuity
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Figure 2. Numerical solution of the above two schemes and the exact so-
lution with W-shaped initial condition
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Figure 3. Numerical solution of the above two schemes and the exact solution with complicated structures
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Figure 4. Numerical solution of the above two schemes and the exact solution
of Burgers equation
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