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By applying (15.11) recursively,  we have

If the Markov chain is time-homogeneous or stationary,
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By denoting
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From (15. 37)
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:

11/11/2013 Copyright Hisashi Kobayashi 2013 14



11/11/2013 Copyright Hisashi Kobayashi 2013 15

The mean first-passage time (or expected first-passage time)

When j=i, the mean first-passage time is called the mean recurrence time 
(or expected recurrence time).
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Read  p. 441
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Note: We shall skip in the class  discussion of Theorem 15.3 (Conditions 
for recurrent and transient states)  and Theorem 15.5  (Conditions for null-
recurrent, ergodic or periodic states) of pp. 442-445, but be aware that 
these theorems exist.



Proof.   See  pp. 445-446.
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Proof:   See p. 447.
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Proof.   See p. 447
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Proof.  We skip the proof, since it uses Theorems 15.3 and 15.5 which we skipped.  
Read pp. 448-449.
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