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In the study of the freeness of hyperplane arrangements, the Shi and Catalan
arrangements are fundamental and important objects of research. Inspired by the integral
representation of the bases of quasiinvariant spaces given by J. Bandlow and G. Musiker, we have
successfully constructed the basis using discrete integrals for logarithmic vector fields in the

extended Shi and Catalan arrangements of the type A. In relation to the Shi and Catalan
arrangements, we also focused on two types of hyperplane arrangements obtained by gain graphs and

showed that their freeness coincide.
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