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Perron-Frobenius theorem and
computation on multidimensional
arrays
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The Perron - Frobenius theorem shows some important results on
nonnegative irreducible matrices. This theorem has various applications and
extensions. In this paper, we focus on the nonnegative irreducible matrices.
After constructing a linear homotopy, we analyze the solution curve of the
linear homotopy and prove that any nonnegative irreducible matrix has the
positive eigenpair. This is the main result of the Perron-Frobenius theorem.
The skill of the proof can be extended to prove the Perron-Frobenius theorem
on tensors. Furthermore, the numerical results computed by the homotopy
continuation method on nonnegative irreducible matrices and tensors are
presented.



