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- (O &) T gt £ F I/ 7 5 9 1 The Turing test evaluates a computer system’s ability
to act rationally.

= ~ (12 # ) Rational agents are often specified by a PEAS description. What do each of the letters
in “PEAS” stand for?

= ~ (12 # ) What does each of the lettered items in the following diagram represent?

z ~ (10 # ) What must be true about a heuristic in order to call it admissible? What must be true
about a heuristic in order to call it consistent?

7 ~(60 » » = ] 3% 5 4 ) The eight-puzzle consists of eight square tiles labeled 1 through 8 mounted
in a board with three rows and three columns. The problem posed is to move the tiles in a scrambled puzzle
back to their final position, as shown below.
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A heuristic for solving the eight-puzzle is to measure the distance each tile is from its destination and add
these values to obtain a single quantity. A tile immediately adjacent to its final destination would be
associated with a distance of one, whereas a tile whose corner touches the square of its final destination

would be associated with a distance of two. We can use the greedy best-first search algorithm to solve this
problem. Let us apply this algorithm from the following initial configuration.
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First, we establish this initial state as the root node and record its heuristic value, which is five. Then, the
first pass adds three nodes that can be reached from the initial configuration. The second pass adds one
node that can be reached from the leftmost node with the smallest heuristic value, which is four. The
following two figures show the search trees after one pass and two passes, respectively.
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Note that we have recorded the heuristic value of each leaf node in parentheses beneath the node.

(a) Please state the reason why the heuristic value of the initial state is five.

(b) Please show the search tree after three passes.

(c) Please show the search tree after four passes.

(d) Applying this greedy best-first search algorithm, what is the solution of the above example?

(e) A simpler heuristic in the case of the eight-puzzle would be to estimate the "distance” to the goal by
counting the number of tiles that are out of place. Please show how the greedy best-first search algorithm
works using this simpler heuristic on the above example.

(f) Rather than building the search tree in a greedy best-first manner, one can build it using the A* search
algorithm. Please show how the A* search algorithm works using the above example.

(g) Rather than building the search tree in a greedy best-first manner, one can build it using the
breadth-first approach. Please show how the breadth-first approach works using the above example.

(h) One can also build the search tree using the depth-first approach. Please show how the depth-first
approach works using the above example.

(i) One can also build the search tree using the IDA* approach. Please show how the IDA* approach works
using the above example.

(J) One can also build the search tree using the hill-climbing search approach. Please show how the
hill-climbing search approach works using the above example.

(k) Hashing is a technique that allows a record to be located by means of a key value. Please design a hash
function for the eight-puzzle configurations.

(I) What are the major advantages of hashing when it is used in the eight-puzzle problem?

= ~ (10 # ) How does the simulated annealing algorithm behave at very high temperatures, and
how it behaves at very low temperatures?

= ~ (10 #) % local beam search algorithm # » 4% K B3k %5 10 R] & 8 78— 75 /47
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