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Abstract

Highly oscillatory integrals are widely encountered in scientific and engineering fields such as elec-
tromagnetic scattering, quantum mechanics, fluid mechanics, and signal processing. Due to the high-
frequency oscillatory nature of the integrand, traditional numerical integration methods are often
prohibitively expensive and thus impractical. This paper systematically introduces efficient compu-
tational methods for highly oscillatory integrals, including the asymptotic method, the Levin method,
and the numerical steepest descent method, aiming to provide a useful reference for researchers in
related fields.
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Figure 1. Integration path for the oscillatory kernel ¢** on the interval [a,b]
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Figure 2. Absolute error of /| ( ) for Example 1 under different frequencies @ and parameters of each method
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Figure 4. Comparison of numerical convergence orders for the three methods in Example 1
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