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Let’s carry out the value iteration formula, which is:

Five states are labeled as a, b, c, d, and e.

Let’s do an update for state b, calculating its value for the iteration step k=1.

There will be four possible actions that might be taken. Let’s do first the summation for action a = N. 
There are three non-zero transition probabilities:

T(b, N, b) = 0.8
T(b, N, a) = 0.1
T(b, N, c) = 0.1

At iteration step k=0, all states are initialized to value of 0, except for the exit states c and e (which 
have their assigned reward values).

So, for action a = N, the summation produces:

T(b, N, b) [R(b, N, b) + γV0(b)] + T(b, N, a) [R(b, N, a) + γV0(a)] + T(b, N, c) [R(b, N, c) + γV0(c)]

Problem 1. Assuming γ = 0.9, calculate this sum. Note that rewards for non-terminal states are 0.

This sum is then the q-value, at iteration step k=1, of Q(s=b, a=N). 
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Problem 2. Using the same approach, calculate the q(s, a) values (at iteration step k=1) for the three 
other action possibilities (S, E, and W).

Problem 3. Which action led to the highest value (max over possible actions a)? This is the action that 
the policy should use, and this highest value then becomes the Vk+1(s) for this state—i.e., V1(b).

Problem 4. Now that V1(b) has a value, let’s do the iteration again. Calculate V2(d) and update V2(b). 
What are the actions that should be taken in these two states (in other words, what is their policy)?
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