Artificial Intelligence

Spring 2005
Homework #2
(1) In class, it was mentioned more than once that of the 9! possible permutations of tiles and blank for the 8-puzzle, only half of them (9! / 2 = 181,440) represent reachable states.  Prove this!

Hint:  Number the squares of the board from one to nine, one row at a time, from left to right.  Consider the number of pairs of tiles that are out of order; that is, the number of cases in which a lower numbered tile occupies a higher numbered square than does a higher numbered tile.  Then consider what happens during every legal move.
Now prove that only half of the 15! permutations of tiles and blank for the 15-puzzle represent reachable states.

Hint:  This time consider the row number of the blank added to the number of pairs of tiles that are out of order.  Then consider what happens during every legal move.

(2) R&N Problem 4.2
Do not forget to answer the first question which asks for what values of w the algorithm is guaranteed is to be optimal.  Prove your answer for this question!

HINT:  Transform the equation for f(n) into an equation that shows the effective h(n) for the given equation, and show that if the given h(n) is admissible as we are assuming, the effective h(n) is also admissible.
(3) R&N Problem 4.12
Note that you are asked two separate things here.  First, explain how a good comparison method can be used to do a best-first search.  Second, decide whether or not this leads to an analog of A* search (and explain this answer).
(4) R&N Problem 5.3
Note:  This question is asking why we use the minimum remaining values (MRV) heuristic but the least-constraining-value heuristic.  Both were discussed in class.

(5) Consider the larger of the two independent subproblems involved in the map-coloring problem we have discussed in class (the map of Australia and the constraint graph are shown in Figure 5.1 in the book).  Assume that Western Australia (WA) and New South Wales (NSW) have both already been colored red.  Show that repeated application of arc consistency at this state is not enough to show that we have already reached a point of inconsistency, but that after any single legal action from this state, repeated application of arc consistency is enough to detect the inconsistency!
