
Q1 Markov chain example
4 Points

Consider the following Markov chain:



Q1.1
1 Point

What is the state space?

Explanation

See note.

Q1.2
1 Point

Let  be the transition probability matrix. What is ?

Explanation

 is the transition probability from state  to state , which is  from 
the figure.
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Q1.3
1 Point

Is this chain irreducible?

Explanation

You can go from any state to any other state with at most  steps, which 
means it is irreducible.

Q1.4
1 Point

Is this chain periodic? If so, what is the period?

Explanation

See the definition of periodicity in notes.
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Q2 Markov chain statements
4 Points

Consider a Markov chain over a finite state space  with transition matrix . 
Check if the following statements are correct.

Q2.1
1 Point

A distribution  is an invariant distribution if and only if .

Explanation

See note.

Q2.2
1 Point

If the chain has an invariant distribution, then this invariant distribution is unique.

Explanation

Consider the case where  is the identity matrix. Then any distribution 
is invariant.
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Q2.3
1 Point

If the chain is irreducible, then it has an invariant distribution.

Explanation

See note.

Q2.4
1 Point

If we can reach any state  from any state , then the chain is aperiodic.

Explanation

The assumption only guarantees that it is irreducible, not necessarily 

aperiodic. Consider the case where . Then it has period .
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Q3 Random walk on an undirected graph
1 Point

Let  be a connected undirected graph with at least  vertices. Define 
a random walk on this graph as follows: each time at a vertex , we choose a 
uniformly random neighbor  of  then move to .

Which one of the following is a stationary distribution of the walk? (Recall that 
 is the degree of .)

Explanation

See note
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