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1. An agent is situated in a grid environment illustrated below. The agent isalways in one of the states (1 . . . 3, 1 . . . 3) ex
luding states (1, 1) and (1, 3)(the 
oordinates mention 
olumn �rst).
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In ea
h state, the agent may perform one of four a
tions ↓, ↑, ← and →in order to move in the respe
tive dire
tion in the grid. These a
tionsare un
ertain so that the probability of the intended out
ome (the agentmoves in the 
orre
t dire
tion) is 0.5. Otherwise, the agent moves withprobabilities of 0.25 and 0.25 at right angles to the intended dire
tion.Attempts to move outside the grid make the only ex
eptions to this rule,i.e., the agent stays in the same state. E.g. in state (1,2), the a
tion →moves the agent to state (2,2) with a probability 0.5 and the agent remainsin state (1,2) with a probability 0.25+0.25=0.5 be
ause the agent wouldmove outside the grid otherwise.(a) In state (2,3), the agent performs a sequen
e of a
tions [↓, ↓]. Whi
hstates are rea
hable by this sequen
e and with whi
h probabilities?(b) The utilities of states (3,1. . . 3) appear in the �gure and the 
onstant
a is positive. The 
ost asso
iated with ea
h a
tion is 0.25. Thearrows in the �gure indi
ate a poli
y for the agent. Given this poli
y,determine the expe
ted values for the utilities U(1, 2), U(2, 1) and
U(2, 3) as well as the value of a assuming that the expe
ted value for
U(2, 2) is 0.(
) Why a poli
y a

ording to whi
h the a
tion ← is performed in state(1,2) is problemati
?2. Consider a simpli�ed operating environment for the agent:

+1

-1SThe same a
tions are available for the agent but the probabilities arerevised to 0.8 (the intended dire
tion) and 0.1 (the other two dire
tions)whereas the 
ost asso
iated with is ea
h a
tion is 0.2.Cal
ulate the optimal poli
y π∗ for the agent using (a) the value iterationalgorithm and (b) the poli
y iteration algorithm.


