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Abstract

In this paper, a numerical method based on the Legendre spectrum configuration format is pro-
posed to solve the third-kind Volterra integral differential equations with proportional delay terms.
Firstly, the regularity of the equation solution is effectively improved by smooth transformation.
Subsequently, using the interpolation property, the error analysis is given by theorem and lemma.
Finally, numerical experiments are carried out to verify the effectiveness of the scheme and algo-
rithm.
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Table 1. The errors of spectral Legendre-collocation method for Example 1

5% 1. B 1 Legendre iEhr B AHIIRE

N 2 4 6 8 10
r 6.16e—02 1.27¢—03 5.80e—14 6.11e—16 1.11e-16
r 1.82¢—03 1.18e—05 1.95¢-14 1.36e—16 5.84e—17
10°
g -0 L* error
T - - Lio,c error
105
10-10 L
10-15 L
10-20 L
2 3 4 5 6 7 8 9 10
2<N<10

Figure 1. The errors of spectral Legendre-collocation method for Example 1
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Table 2. The errors of spectral Legendre-collocation method for Example 2
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Figure 2. The errors of spectral Legendre-collocation method for Example 2
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