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ABSTRACT

Modeling heterogeneous solids remains challenging due to material discontinuities and pronounced multiscale
behavior, which pose significant difficulties for conventional physics-informed neural networks (PINNs). In
particular, conventional PINNs may suffer from high-order derivative evaluations and insufficient spectral
representation of localized responses. To address these issues, we develop a mixed formulation-based physics-
informed Kolmogorov-Arnold network (MPIKAN) for heterogeneous elasticity analysis. The governing equations
are reformulated within a displacement-stress mixed variational framework, yielding a first-order system with
stresses treated as independent unknown fields. By lowering the order of spatial derivatives required in the residual
evaluation, this formulation significantly reduces the computational cost of automatic differentiation and improves
training efficiency. To further enhance the representational capacity of the model, the Kolmogorov-Arnold
network (KAN) is employed to approximate both displacement and stress fields. Owing to its functional
decomposition-based architecture, KAN demonstrates superior capability in resolving high-frequency
components and localized features, making it particularly suitable for heterogeneous elasticity problems. The
effectiveness of the proposed method is validated through elasticity problems in heterogeneous solids. Numerical
results indicate that MPIKAN achieves improved solution accuracy with enhanced parameter efficiency compared
with conventional PINN architectures. These findings suggest that integrating mixed formulations with KAN-
based function approximators establishes a promising framework for efficient and robust intelligent computation
of elasticity problems in heterogeneous solids.
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