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Abstract

This paper presents an efficient collocation method to solve Cauchy singular integral equations of
the first kind. Namely, based on the q-Bessel polynomial and the discrete collocation method of
the first and second Gauss-Chebyshev quadrature formulas, the first Cauchy singular integral equ-
ation is transformed into a linear system of equations for approximate solution, and the error
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analysis of the method is carried out by combining the interpolation theory. The effectiveness and
feasibility of the method are verified by numerical examples.
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Table 1. The result of the calculation of Equation (22) in case (i)

F# 1 ARRYERBRO)THITELSR

N . XH A SCHR[L8]
o e M i ot
-0.9 -0.634217 —0.634217 9.410370e-16 4.497e-9
0.6 -0.912658 -0.912658 1.567973e-15 2.429e-8
-0.3 -0.963476 —0.963476 1.390819e-15 1.105e-10
0.0 —1.11408 —1.11408 1.114084e-15 1.303e-9
0.3 —1.43535 —1.43535 1.019025e-15 7.120e-10
0.6 —1.78661 —1.78661 9.674807e—-16 2.4470e-8
0.9 —1.46088 —1.46088 4.985279%e-16 1.136e-8
Table 2. The result of the calculation of Equation (22) in case (ii)
2. FREEBR()THITELER
. . SO THR[18
st i SR U St
-0.9 -0.634217 -0.634217 1.468521e-15 9.001e-7
0.6 -0.912658 -0.912658 2.247970e-15 1.382e-7
-0.3 —0.963476 —0.963476 1.780476e—15 2.289%e—7
0.0 —1.11408 —1.11408 1.114084e-15 2.287e—7
0.3 —1.43535 —1.43535 3.058442e-16 2.499e—7
0.6 —1.78661 —1.78661 3.372817e-16 3.1964e—7
0.9 -1.46088 —-1.46088 9.448995e-17 9.580e-7
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Table 3. The result of the calculation of Equation (22) in case (iii)
3. ARREFER(I) THITELER

i Hv " . P ol
2 YR 1R 7 ELARE

-0.9 —0.634217 —0.634217 2.127684e—15 9.949e-9
0.6 -0.912658 -0.912658 9.635354e-16 4.933e-8
-0.3 -0.963476 —0.963476 6.325060e-16 1.892e-9
0.0 —1.11408 —1.11408 8.175145e-16 9.718e-10
0.3 —1.43535 —1.43535 1.338474e-15 9.611e-10
0.6 —1.78661 —1.78661 2.003232e-15 7.964e—7
0.9 —1.46088 —1.46088 2.591231e-15 1.154e—7

Table 4. The result of the calculation of Equation (22) in case (iv)

F 4. FEEEYEBR(IV THITESER
i e " e P Pt

i A X IR 7 LA

-0.9 -0.634217 —0.634217 2.006178e-15 2.594e-8
0.6 -0.912658 -0.912658 1.362669e-15 3.486e-7
-0.3 -0.963476 —0.963476 1.001508e-15 8.386e—9
0.0 —1.11408 —1.11408 8.175145e-16 7.021e-9
0.3 —1.43535 —1.43535 7.516857e—-16 7.156e-9
0.6 —1.78661 —1.78661 6.421409e-16 2.385e-8
0.9 —1.46088 —1.46088 2.077789%-16 1.901e-8
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