
Class 13
Markov Chains I



Questions?



In the mini-lectures

• We introduced Markov chains 
• We saw how to manipulate transition matrices to do calculations
• We saw one way to analyze a chain that looked like this:
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Today

• We will see another way to use the transition matrix to analyze 
(certain nice) Markov chains.

• We’ll analyze a Markov chain that looks like this:



Group work!
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Whoops, everything on this slide 
should be divided by 3.
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More group work!

• Extending this logic to a bigger cycle!



1. 𝑃 = 𝐹 ⋅ D ⋅ 𝐹∗
• Check that the columns of F are eigenvectors of P:
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Once again, everything
should be divided by 3.

This is the k’th eigenvalue.  Let D be a 
matrix with these values on the diagonal.
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4. How fast does it converge?
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• We saw earlier: If 𝑡 = 𝑜(𝑛!), then this 
term is not small, it’s 𝜔 "

# .
• We just saw: If 𝑡 = Ω(𝑛! log 𝑛), then 

this term is indeed small, 𝑜 "
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Question to ponder

• Today, we saw that if we can diagonalize the transition matrix, it 
makes analyzing a Markov chain easier.
• How general can you make this?  What can you say about the 

behavior of a (symmetric) Markov chain in terms of the eigenvalues of 
its transition matrix?


