Artificial Intelligence Homework 2

1. Run minimax on the following game tree, filling in values for each internal node. The first
player is MAX (triangle pointing up). MIN nodes are downward-pointing triangles.



2. Run minimax with alpha-beta pruning on the same tree, with left-to-right node expansion
(that is, consider the children of a node in left-to-right order, as we’ve done normally).
Show the values of alpha and beta at each node (you may want to copy this tree onto
another sheet of paper for more room), which values get passed up the tree by using
arrows, and which nodes are not examined at all by crossing them out.
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3. Run minimax with alpha-beta pruning, but now consider the children of a node in right-
to-left order.



4. Consider the following Bayes network:

a.

&)

Which of these statements are implied by the network structure? Explain why or
why not, for each statement.
i. P(B|A CD)=P(B|A)
ii. P(D/|B)=P(D|B, ()
iii. P(B|/A)=P(B)

Suppose we know the value of random variable B, and we wish to calculate
P(A | B). Use Bayes rule to express P(A | B) in terms of the probabilities directly
available in the network. You may use the usual normalization constant alpha.

Suppose we know the value of random variables C and D. Use Bayes rule followed
by marginalization to express P(A | C, D) in terms of the probabilities directly
available in the network. Make sure to re-arrange the terms to make the
calculation as efficient as possible.

5. In preparation for Rhodes College playing Humans vs. Zombies, you decide to investigate
how exactly people become zombies and what happens when they do. Recent zombology
research has revealed that

If someone becomes a zombie (Z), they have a chance of developing a hunger for
brains (H), moaning a lot (M), and showing lack of coordination (C).

Zombification happens due to the interaction of two factors: carrying the zombie
gene (G), which makes someone more susceptible to be zombified, and being
infected (I) somehow.

The zombie gene is recessive, and there’s a chance you carry it if your mother
carried it (M).

To be infected, someone can be bitten (B) by another zombie or come into contact
with zombie blood (L).

Zombologists only just learned that the presence of the full moon (F) makes
zombie blood and zombie bites more infectious, and also increases the power of
carrying the zombie gene.

Additionally, identifying zombified people is complicated because when a person is
bitten, he or she may start moaning immediately due to the pain even if they don’t
turn into a zombie.

Draw the Bayesian network that corresponds to the situation above, showing all
the variables (Z, H, M, C, G, I, M, B, L, F). You do not need to show the CPTs.



b. Based on your network, the probability of being bitten by a zombie (B) is
conditionally independent of all other variables in the network given which set of
variables?

6. You have a bag containing three biased coins, called coin a, coin b, and coin c, with
probabilities of coming up heads of 20%, 60%, and 80% respectively. You reach in and
pick a coin randomly from the bag, but you can’t tell which coin you picked. You flip that
same coin three times and observe whether you got heads or tails each time.

a. Define a complete Bayesian network for this situation, showing the structure of the
network and the CPTs.

Hint: you will need four random variables, one for which coin you chose, and three
for the flips. The three coin flips are Boolean random variables, but the coin-
chosen random variable is three-valued.

b. Calculate which coin was most likely to have been drawn from the bag if the
observed flips were heads, heads, and tails.



