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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) exluding states (1, 1) and (1, 3)(the oordinates mention olumn �rst).
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In eah state, the agent may perform one of four ations ↓, ↑, ← and →in order to move in the respetive diretion in the grid. These ationsare unertain so that the probability of the intended outome (the agentmoves in the orret diretion) is 0.5. Otherwise, the agent moves withprobabilities of 0.25 and 0.25 at right angles to the intended diretion.Attempts to move outside the grid make the only exeptions to this rule,i.e., the agent stays in the same state. E.g. in state (1,2), the ation →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 beause the agent wouldmove outside the grid otherwise.(a) In state (2,3), the agent performs a sequene of ations [↓, ↓]. Whihstates are reahable by this sequene and with whih probabilities?(b) The utilities of states (3,1. . . 3) appear in the �gure and the onstant
a is positive. The ost assoiated with eah ation is 0.25. Thearrows in the �gure indiate a poliy for the agent. Given this poliy,determine the expeted values for the utilities U(1, 2), U(2, 1) and
U(2, 3) as well as the value of a assuming that the expeted value for
U(2, 2) is 0.() Why a poliy aording to whih the ation ← is performed in state(1,2) is problemati?2. Consider a simpli�ed operating environment for the agent:
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-1SThe same ations are available for the agent but the probabilities arerevised to 0.8 (the intended diretion) and 0.1 (the other two diretions)whereas the ost assoiated with is eah ation is 0.2.Calulate the optimal poliy π∗ for the agent using (a) the value iterationalgorithm and (b) the poliy iteration algorithm.


