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Abstract: We describe a new numerical method for generalized Sine integral Si(a,x) = foz t*~Lsintdt and
Cosine integral Ci(a,z) = [ t*! costdt. Si(a,z) is represented as the odd-order series of spherical Bessel
functions. Ci(a,z) is represented as the even-order series of spherical Bessel functions. In this paper, we
propose the application of Deuflhard’s method where results are obtained with required accuracy for the com-
putation of these series of spherical Bessel functions in case of x > 0. It is revised version of the recurrence

technique (Miller’s method).
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Table 1 Calculated values of Deuflhard’s method (D) and

Taylor Expansion (T), relative error and the number
of repeats (NR) in case of relative required accuracy

10~ with double precision arithmetic.

Calculated values for a = 2.1, z = 10 Error NR
Si(a,z) D 9.634123130215194d+00 1.2d-15 33
Ci(a,z) D —9.037962972312949d+00 2.1d-15 33
Si(a,z) T 9.634123130212487d+00 —2.8d-13 24
Ci(a,z) T —9.037962972316379d+00 3.8d-13 25
Calculated values for a = 20.1, x = 10 Error NR
Si(a,z) D  —7.169205859528801d+17 —5.5d-17 33
Ci(a,z) D  —b5.647790887377182d+18 3.1d-15 33
Si(a,z) T —7.169205859542685d+17 1.9d-12 25
Ci(a,z) T  —5.647790887378625d+18 2.6d-13 25
Calculated values for a = 50.1, x = 10 Error NR
Si(a,z) D  —9.192324690050478d+47 2.3d-15 33
Ci(a,z) D —2.290079564657968d+48 2.0d-15 33
Si(a,z) T  —9.192324690056486d+47 6.6d-13 25
Ci(a,z) T  —2.290079564658744d+48 3.4d-13 25
Calculated values for a = 2.2, x = 20 Error NR
Si(a,z) D —1.319510489105670d+01 1.7d-16 49
Ci(a,z) D 3.306563733953536d+01 1.3d-15 49
Si(a,z) T —1.319510477738614d+01 —8.6d-09 39
Ci(a,z) T 3.306563739468277d+01 1.7d-09 39
Calculated values for a = 2.2, z = 50 Error NR
Si(a,z) D —1.065246124628481d+02 6.4d-15 87
Ci(a,z) D —2.719989632688914d+01 6.8d-15 87
Si(a,z) T 3.568118379819611d+06  —3.3d+04 76
Ci(a,z) T 3.892415868504981d+06  —1.4d+05 77
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