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Abstract

A simple upwind difference scheme and an adaptive grid method are combined to solve the quasi-
linear singularly perturbed two-point boundary value problem. The adaptive mesh is generated
by equally distributing the arc-length control function. The first-order error estimate of the adap-
tive difference scheme uniform with respect to the perturbation parameter ¢ is obtained. Finally,
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numerical examples are given to verify the uniform first-order convergence and show the reliabil-
ity and accuracy of the method.
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Table 1. Numerical results of Example 1 using the adaptive simple upwind difference method

1. AEENERIEREDFEREG 1 HBELSR

£=10" e=10"
N
e r e r

8 0.1706 0.6849 0.1706 0.6850
16 0.1061 0.8653 0.1061 0.8589
32 0.0582 0.9230 0.0585 0.9298
64 0.0307 0.9300 0.0307 0.9313
128 0.0160 0.9555 0.0161 0.9565
256 0.0083 0.9685 0.0083 0.9719
512 0.0042 0.9724 0.0042 0.9792
1024 0.0022 0.0021

Table 2. Numerical results of Example 2 using the adaptive simple upwind difference method

2. ABEERERILRNED ARG 2 HBELSR

£=10" e=10"
N u) —un r N Hu,“' —uHm r
8 0.1779 0.9249 8 0.1779 0.9249
16 0.0937 0.6987 16 0.0937 0.6987
32 0.0577 0.9137 32 0.0577 0.9137
64 0.0306 0.7068 64 0.0306 0.7066
128 0.0188 0.9937 128 0.0188 0.9937
256 0.0094 0.9897 256 0.0094 0.9899
512 0.0047 0.9693 512 0.0047 0.9695
1024 0.0024 0.0024
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