Let M be a stochastic matrix.  Suppose that M has an eigenvalue that is bigger than 1 in magnitude, or that the Jordan canonical form of M has a non-diagonalizable block associated with an eigenvalue ( of magnitude 1.

Write the Jordan canonical from of M as J = A M A-1 .  Then Jn has entries that grow without bound with n, whereas (A M A-1)n = A Mn A-1 does not; contradiction!

In fact, for an absorbing Markov chain, all the eigenvalues other than 1 are strictly smaller than 1 in magnitude.

