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Theorem 3.2.4. (Perron’s theorem for positive matrices) If A > 0 then A has a dominant eigenvalue
. Aa with the following properties: I

1. Aq > 0 and it has an eigenvector uy > 0 (has all positive entries) called a dominant eigenvector of A.
2. AM(\y) =1.

— 3. For any other eigenvalue p of A, allits eigenvectors have at least one negative coordinate, and |p| < A 4. —
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Theorem 3.2.5. (Perron’s theorem for positive Markov matrices) If A is positive Markov then A

has all the properties stated in Theorem 3.2.4, and in addition:

1. Aa =1 and thus if p is another eigenvalue of A, then |u| < 1.

2. If wy > 0 and w, = A*wy, then limy_ o A¥wy = cuy where ¢ > 0.
In other words, the in the long run, wy tends to a non-negative multiple of u,.
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