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0. Motivation
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1. Definitions and examples
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2. Frobenius-Perron theorem

THEOREM 3.2.1. (Frobenius-Perron) Let B be a square matriz with non-nega-
tive real entries.

(1) B has a non-negative real eigenvalue. The largest non-negative real eigen-
value \(B) of B dominates the absolute values of all other eigenvalues p
of B: |u| < A(B) (in other words, the spectral radius of B is an eigen-
value). Moreover, there is an eigenvector of B with non-negative entries
and eigenvalue \(B).

(2) If B has strictly positive entries then A(B) is a simple positive eigenvalue,
and the corresponding eigenvector can be normalized to have strictly pos-
itive entries. Moreover, |u| < A(B) for any other eigenvalue p of B.

(3) If a matriz B with non-negative entries has an eigenvector v with strictly
positive entries, then the corresponding eigenvalue is A(B).
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4. 7 +—modules
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5. Grading
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6. Unlversal grading
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