X\] Ql Question 1

* [3 points] Given the variance matrix 2;3 is a diagonal matrix, what is the
Fmallest value of 5 so that the Manhattan distance between the vector
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Question 2

* [3 points] In a\2_(7)0 by 140 grid, Tom is located at (98, 54) and Jerry is
located at (1\1_2/_, 95). Tom useiﬁ (Breadth First Search) to find Jerry and
the successors of a state (one cell in the grid) are the four neighboring states
on the grid (the cells above, below, to the left and to the right). What is the
minimum number of states that need to be expanded to find (and expand)
the goal state? The order in which the successors are added can be
arbitrary. Include both the initial and the goal states. T
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Question 3
* [3 points] There are n = 101 students in CS540, for simplificity, assume

student 0 gets grade g = 0, student ] gets grade g = 1, ..., studentn — 1
N &

gets grade g = n — 1. The payoff for each student who drop the course i 0
 the payoff for the students who stay is 0.02 g — 1.5 if the student has the
lo de among all students who decide to stay in the class, and the —

| — <0
0.02 g — 1)otherwise. If each student only uses actions that are ﬂ D
rationaliZable (i.e. survive the iterated elimination of strictly dominated &7 7§ S

7

F-.V_s . A e a --
actions), how many students will stay ih the course? If there are multiple
correct answers, enter one of them.

* Answer: | . Calculate |
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Question 10 /)

* [4 points] Given the following game payoff table, suppose the the row
player uses a mixed strategy playing U with probability p, and column-player

uses a pure-strategy. What is the sgallest and largest value of p in a mixed
strategy Nash equilibrium?
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Question 10

* [4 points] Given the following game payoff table, suppose the the row
player uses a mixed strategy playing U with probability p, and column player
uses a pure strategy. What is the smallest and largest value of p in a mixed
strategy Nash equilibrium? L _-l
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Question 4 M9

* [2 points] Consider n + 1 = 29 + 1 states. The initial state is 1, the goal

state is n. State 0 is a dead-end state with no successors. For each non-0

state i, it has two successors: i + 1 and 0. There is no cycle check nor

CLOSED list (this means we may expand (or goal-check) the same nodes

’\/- —— )

many times, because we do not keep track of which nodes are checked s

previously). How many goal-gr?‘eocfk ill be performed by Breadth First 9P+ S.
e — —————

Search? Break ties by expanding the node with the smaller index first.
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Question 15 X3

« [4 points] Given the dataset [8 —2 10 —4 —3|, the cluster centers
are computed by k-means clustering algorithm with k = 2. The first cluster

center is & and the second cluster center is —7. What is the maximum value
of & such that the{second cluster is empty)(contains 0 instances). In case of

a tie in distance, the point belongs to cluster 1.

* Answer: .| Calculate
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Question 8

» [4 points] When using the Genetic Algorithm, suppose the states are
[;_01000],[001001],[101100].
1 1 1 1 0 O] LetT =6, the fitness function (not the cost) is
argming. ¢, 1)@ = 1 withzp,, = 1 (i.e. the index of the first feature

that is 1). What is the reproduction probability of the state with the highest —

N

reproduction probability? )
* Answer: s

. Calculate |
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Question 8

* [3 points] Consider Iterative Deepening Search on a tree, where the nodes
are denoted by numbers. Write down the sequence IDS visited in the order
they are expanded (i.e. expansion path). 0 is the initial state and 5 is the
goal state. Start with depth limit O, include the root, and include repeated

nodes.

* Note: use the convention used in the lectures, push the rightmost (in t
- - / .
diagram) successor into the stack first or enqueue the leftmost (in the
‘\—-5

diagram) successor into the queue first.
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