Question 7 VAN LY
* [3 points] Consider a state space where the states are positive integers between 1 and 120. State 7 has two
neighbors i — 1 and ¢ + 1 (subject to the boundary constraints). State i has scor If one runs the
hill climbing algorithm, which initial states can reach the global minimum? Break ties by moviryg towards the global
minimum. If there are multiple globa@ist the states that lead to all of them.
¥ Hint

See Spring 2019 Midterm Q10, Fall 2017 Midterm Q8, Fall 2009 Midterm Q5. Try to solve the problem with a small
A=and find the pattern. Alternatively, start with the global minimum 7*, keep count the states while
s(i—1)>s(i),i<i*ors(i+1) > s(i),i > 1"

* Answer (comma separated vector): [E
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Question 10 /N 1Q

» [3 points] Four individuals (i.e. candidate solutions) in the current generation are given by 6-digit (6 dimensional)
sequences: [d; dy d; dy ds dg]. Individual 1: LS_ 5 3 7 9 2]; Individual 2:"
7 4 5 9 5 5[;Individual3:[9 1 9 5 9 6] Individual4:[8_ 2 8 1 7 7] The fitness
Tanction is ;.dl_ — dg. What is the reSult of performing 1=point crossover for the sequences with the‘ highest fitness
(break ties by preferring the sequence that appears earlier in the list) with a cross-point between digit 4 and digit 5.
» Note: the first line representing the first child should start with the sequence with the highest ﬁtn&;s,?ﬁﬂhe
second line representing the second child should start with the sequence with the sec<mTﬁT§T’1est fitness.

¥ Hint

See Spring 2017 Midterm Q2. Compute the fitness of all four sequences and find the two with the highest fitness
(1) d(l) d(2) d(z)

1 yr ey l ’ i+1,--., 6

say d(l), d?) . The crossover of the two sequences between digits  and 7 + 1 are d and

d?,...,dP,ad) .. dh.
» Calculator: . Calculate ‘M
Score [t hes
» Answer (matrix with 2 lines, each line is a comma separated vector):
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Question 2 M o

* [3 points] Let h, be an admissible heuristic from a state to the optimal goal, A* search with which ones of the
following h wibe admissible?
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S, h (gel) = hotgwl) < | @
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None of the above /" \ (oo
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Question 3

* [3 points] If A, and h, are both admissible heuristic functions, which ones of following are also admissible
heuristic func‘tam? {;

¥ Hint & 7}

See Fall 2019 Midterm Q4 Q7 Q8 Q9, Fall 2018 Midterm Q5, Spring 2018 Midterm Q2, Fall 2006 Final Q3, Fall
2006 Midterm Q7, Fall 2005 Final Q3, Fall 2005 Midterm Q2. Since h; and h, are admissible, for any n,
0<h;(n) <h*(n)and 0 < hy(n) < h*(n).ltmeansif 0 < h3(n) < hy (n) or0 < h3(n) < hy (n), then it
must be true that 0 < h3 (n) < h* (n), i.e. hs is also admissible.
* Choices:

hy (n) = by (n) +hy (n) Checle

hy (1) = msx (ks (n), b ())
hy (n) = hy (n) / 70 gfv\’ h
h; (n)
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Question 4 AN 0‘

* [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 j
no successors. For each non-0 state |, it has two successors. | + 1 and 0. There is no cycle check nor CE%ED—IJSI
—_— T

(this means we may expand (or goal-check) the same nodes many times, because we do not keep track of which
n re check reviously). " Il r r Fi rch? Br '

odesda = fhec e: p et:cz':xs Y) HI?w m:ny'go?l checks will be performed by Breadth First Search? Break ties bx
expandam 2 Nno I e sSmalier index nrs
» Hint ’ ‘_)JN

* Answer. | | Calculate |
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Question 5
* [2 points] Consider a search tree where the root is at depth 0, each internal node has 6 children, and all leaves

are at depth 8. There is a single goal state at depth 6. How much stack_%e (in number of states including the
root and the goal) 1s sufficient so DFS always succeeds? Select all that apphes

» Hint

ne of the above
« Calculator || Calculate |
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Question 10

* [2 points] Recall in uniform-cost search, each node has a path-cost from the initial node (sum of edge costs along
the path), and the search expands the least path-cost node first. Consider a search graph with n = 30 nodes:
1,2,...,n Foralll <1< j < n, there is a directed edge from i to j with an edge cost 1. The initial node is 1.
and the goal node 1s n ‘H’&v many (unique) goal-checks (the sarme noaes expanded twice 1s counted only once)
with uniform-cost search perform? Hreak Tres by ex_gandifg the node with the seealley index first.
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