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Abstract

In this paper, we will expand the conventional power series to a matrix power series, find its
condition for convergence, and finally redefine the domain of an analytic function to the set of
square matrices whose spectral radius is smaller than the original radius of convergence of the
power series.

1 The Cayley-Hamilton Theorem : Revisited
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Jordan Decomposition Theorem

Every square complex matrix A is similar to a block diagonal matrix
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where each block J; is a square matrix of the form
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and each \; is an eigenvalue of A. Hence, there exists an invertible matrix P such that
P~1AP = J is such that the only non-zero entries of J are on the diagonal and the super-
diagonal. J is called the Jordan normal form of A, and each J; is called a Jordan block

of A.
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2 A Direct Proof of the Cayley-Hamilton Theorem
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Convergence of a Matrix Power Series
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4 Examples and Applications
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4.1 Exponentials and Trigonometric Functions
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4.2 Applications of the Jordan Canonical Form
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