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Characteristic description and numerical computation methods of centrally symmetric matrix algebra
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[ Abstract] Centrosymmetric matrices are a class of specially structured matrices that find wide applications
in numerical analysis, image processing, physical simulation, and engineering computation. Due to their symmetric
configuration, these matrices exhibit distinctive patterns in algebraic operations. Studying their algebraic
characteristics not only deepens the theoretical understanding of matrix theory but also significantly improves
computational efficiency. This paper starts with the definition and basic properties of centrosymmetric matrices, then
delves into their algebraic features and spectral structure. It systematically explores numerical computation methods
related to such matrices, including eigenvalue computation, linear system solving, and algorithm complexity
optimization. By developing structured decomposition strategies and efficient iterative algorithms, the paper aims to
provide theoretical support and practical solutions for engineering problems involving centrosymmetric matrices.
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