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The Algebraic Structure of Circulant matrices : A Comparative Study of
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ABSTRACT

This study presents an analytical examination of the algebraic structure of circulant
matrices through the application of Kronecker and Hadamard products, focusing on the
impact of each on the ring properties associated with these matrices. The study shows that
the Kronecker product expands matrix dimensions, thus achieving the Noetherian
property, where ascending chains of ideals terminate at a final limit. Conversely, the
Hadamard product maintains the matrix's fixed dimensions, causing descending chains of
ideals to reach a stable endpoint, thereby satisfying the Artinian property. The research
also explains the use of the Krull-Schmidt, Lasker-Noether, and Hilbert Basis theorems in
analyzing and simplifying the composition of ideals and rings resulting from these
operations.)

Keywords:Circulant matrices-Kronecker product-Hadamard product- Noetherian rings-
Artinian rings- Krull-Schmidt theorem- Lasker-Noether theorem.
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