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This study presents a physics-informed Extreme Learning Machine (ELM) approach for
solving singularly perturbed integro-differential boundary value problems. The main
novelty lies in the development of a specialized ELM ansatz that exactly satisfies the
boundary conditions and analytically incorporates boundary layer behavior. In this
framework, the basis functions are modified to enforce the boundary conditions alge-
braically, while the multiscale structure of the solution, particularly the thin boundary
layers, is captured using appropriate exponential weighting functions. As a result, the
model is trained solely through the governing equation, without requiring any training
data.
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