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Abstract

Linear systems of equations play a central role in many areas of mathematics and its applications. When the coefficient
matrix of such a system is diagonal, the system can be solved easily, since each equation becomes independent of the
others. This simplicity makes diagonal matrices especially important in both theoretical and practical contexts.

As aresult, mathematicians have long been interested in determining whether a given matrix can be transformed into a
diagonal matrix through a suitable change of basis. This process, known as diagonalization, greatly simplifies matrix
computations and provides insight into the structure of linear transformations. However, not every matrix is
diagonalizable. In such cases, matrices may still be transformed into forms that are close to diagonal, such as the Jordan
canonical form.

Unfortunately, not every matrix can be transformed into a diagonal or Jordan canonical form over a given field. For this
reason, mathematicians developed the rational canonical form, which provides a standard form for every square matrix
and is often easier to study than the original matrix. These classifications depend heavily on the characteristic
polynomial. If the characteristic polynomial splits into distinct linear factors, then the matrix is diagonalizable. If it
splits completely but has repeated roots, the matrix may be transformed into Jordan canonical form. When the
characteristic polynomial does not split over the field, the matrix can still always be transformed into rational canonical
form.
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