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Abstract

Highly oscillatory problems frequently arise in many science and engineering fields, such as elec-
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tromagnetic, acoustic scattering, quantum chemistry and image analysis problems. Numerical
calculation of highly oscillatory integration is an important research interest of numerical studies
on highly oscillatory problems. Due to the high oscillation of the integrand, classical numerical in-
tegration encounters great challenges. Based on Lubich’s convolution quadrature, this paper pro-
poses novel Hermite convolution quadrature for a class of highly oscillatory Bessel transforms and
studies its application in the numerical solutions to highly oscillatory Volterra integral equations.
Both theoretical and numerical evidences indicate that the proposed method is particularly effi-
cient in computing highly oscillatory integrals and solving highly oscillatory integral equations,
and its accuracy is not affected by the oscillation parameter.
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Figure 1. Absolute errors of I, (left) and its transformation law with respectto « (right)
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Figure 2. Absolute errors of |, (left) and its transformation law with respectto « (right)
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