
MTH 461 33. Absorbing Markov chains

DefinitionConsider a Markov chain with states S1, . . . , SN and the transition matrix
P = (pij).• A state Si is absorbing if pii = 1• The Markov chain is absorbing if for each state there is a non-zeroprobability that the state will transition to an absorbing state aftersome number of steps.

Example.
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Transition matrix of an absorbing Markov chain
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PropositionConsider an absorbing Markov chain with the transition matrix in the form

P = [
I S0 Q

]abs. non-abs.abs.non-abs.
Then the following hold:

• limn Qn = 0• The infinite series I + Q + Q2 + . . . converges.• I + Q + Q2 + · · · = (I − Q)−1

DefinitionFor an absorbing Markov chain the matrix
(I − Q)−1 = I + Q + Q2 + . . .

is called the fundamental matrix of the Markov chain.
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CorollaryFor an absorbing Markov chain the transition matrix

P = [
I S0 Q

]abs. non-abs.abs.non-abs.
we have: lim

n
Pn = [

I S(I − Q)−1
0 0

]
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Example. The gambling model:
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