CS 188 [ntro to Artificial Intelligence
Fall 2026 FExam Prep Discussion 3

Ql Games

Alice is playing a two-player game with Bob. Players alternate taking turns. Alice is a maximizer.
Although Bob is also a maximizer, Alice believes Bob is a minimizer with probability 0.5 and a maximizer
with probability 0.5. Bob is aware of Alice’s assumption. In the event of a tie, the left branch is chosen.

In the game tree below, square nodes represent outcomes, triangular nodes represent Alice’s moves, and
round nodes represent Bob’s moves. Each Alice/Bob contains a tuple: the left value is Alice’s expectation
of the outcome, and the right value is Bob’s expectation of the outcome.

1 9 8 X 1 13 10

Q1.1 In the blanks below, fill in the tuple values for tuples (B,, B;) and (E,,, E,) from the above game tree.
(Ba: Bb) = ( )

(Eq» Bp) = ( )

Q1.2 In this part, we will determine the values for tuple (D,, D,).

@ D, =
Os OXx O 8+X O 4+0.5X O min8,X) O max(8,X)
(b) Dy, =
Os Ox O 8+Xx O 4+05X O minB,X) O max(8,X)
Q1.3 Fill in the values for tuple (C,, C;) below. For the bounds of X, you may write scalars, co or —oo.
LIf-oo< X< (CL Gy = ( )
2. Else, (C,, ) = ( ——— max( )

Q1.4 Fill in the values for tuple (4,, A;) below. For the bounds of X, you may write scalars, co or —oo.
) (Aa,’ Ab) = ( )
2. Else, (A,, 4p) = ( max( ))

1. f-oo< X <
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QZ MedianMiniMax

Q2.1 You're living in utopia! Despite living in utopia, you still believe that you need to maximize your
utility in life. You also believe that other people want to minimize your utility, and that the world
is a zero-sum game. But because you live in utopia, a benevolent social planner occasionally steps
in and chooses an option that is a compromise. The social planner (represented as the pentagon)
is a median node that chooses the successor with median utility. Your struggle with your fellow
citizens can be modelled as follows:

There are some nodes that we are sometimes able to prune. In each part, mark all of the terminal
nodes such that there exists a possible situation for which the node can be pruned. In other
words, you must consider all possible pruning situations. Assume that evaluation order is left to
right and all V}’s are distinct.

Note that as long as there exists ANY pruning situation (does not have to be the same situation for
every node), you should mark the node as prunable. Also, alpha-beta pruning does not apply here.
Simply prune a sub-tree when you can reason that its value will not affect your final utility.

(a) (b) (©) (d)
L v v R L Vi
Q% R L Vigy L Vi
O v v O Vi L Vi)
v, O % 0 Vi L Vi
[] None [] None [] None [] None
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