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Absorbing States and Absorbing Chains

An absorbing state is one that once the state is entered, it is impossible to leave it. This can be found in the matrix when the entry on the diagonal of a row is 1 and the rest of the entries are 0.
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	State A is absorbing because we cannot get to states B or C.
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	State B is absorbing because we cannot get to states A or C.


The absorbing state can also be determined from a transition diagram: it is the state with arrows going to it but no arrows leaving it.

An absorbing chain is one in which:

1. There is at least one absorbing state, and

2. It is possible to go from each non-absorbing state to at least one of the absorbing states.

Standard Form

Standard form for an absorbing chain is when the absorbing states are listed first in the transition matrix.
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	Non-standard Form
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	Standard Form

Row D swapped with row A, and column D is swapped with column A.


Limiting Matrix

Matrix N above could just as easily have been written with A and C swapped:
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Because the starting configuration for N and P are different, they will approach different stationary matrices. Therefore, an absorbing chain does not have a unique stationary matrix.

What we are interested in, then, is called the limiting matrix for the state of the transition matrix. The idea is to first partition the matrix as follows:
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	I is the identity matrix in the upper-left corner.


Partitioning matrix P above gives us:
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The limiting matrix is given by:
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	F is called the fundamental matrix for P, and is calculated:
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where I-Q represents the difference of the two matrices, and then take the inverse of the matrix.


For matrix P:
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We can now calculate the limit of successive states by: 
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The Fundamental Matrix

Each row of the fundamental matrix gives us the average time to transition out of a particular non-absorbing state.
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The average time to move out of state A is 
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The average time to move out of state B is 
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