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Dear editor,
I am pleased to submit our manuscript titled Domain-decomposed antiderivative transformation iterative method: A deep learning approach for weakly and Cauchy types singular integral equations.
The solution of singular integral equations is not only crucial in fundamental scientific research but also holds extensive application value in various practical industrial systems such as fracture mechanics and electromagnetism etc. It has long been a challenging and active research area in numerical computation. In recent years, significant progress has been made in numerical techniques for solving differential and integral equations through artificial intelligence deep learning methods, demonstrating potential advantages in aspects like continuity and accuracy. However, due to the singularity of the kernel functions in singular integral equations, traditional deep learning frameworks face unique challenges. Consequently, research on solving singular integral equations using deep learning methods has rarely been reported to date.
To address these challenges, this paper proposes a Domain-decomposed antiderivative transformation iterative method for weakly and Cauchy types singular integral equations. For linear singular equations, the method divides the solution domain into multiple subdomains and transforms the integral terms in each subdomain into antiderivatives of the integrand functions, thereby converting the singular integral equations into exact differential equation systems. Multiple neural networks are then mapped to approximate the unknown functions and their corresponding antiderivatives. Multiple neural network functions are mapped to the unknown functions and antiderivatives of the equations, and corresponding loss functions are constructed for iterative deep learning to ultimately obtain numerical solutions of the unknown functions. Numerical experiments on various typical examples demonstrate that the proposed method has high accuracy and applicability, with computational results exhibiting continuity advantages, thus establishes new technical approaches for numerical solutions of singular integral equations.
Journal of Computational and Applied Mathematics is an international academic journal focusing on all branches of modern computational and applied mathematics, including numerical analysis, scientific computing, numerical methods for partial differential equations, optimization methods, and their applications in science and engineering. We believe this work aligns well with the journal's mission, as it lies at the forefront of interdisciplinary research in applied mathematics and artificial intelligence. The study provides valuable insights for researchers in numerical computation methods and AI-related fields, with broad potential applications in elasticity, fracture mechanics, electromagnetics and other broad fields involving singular integral methods.
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Thank you for your consideration.
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