CSCE 625 - HW4

due Fri, Oct 14

1. Consider the 4-queens problem, where the goal is to place 4 queens on a 4x4 chess board such that no queen can attack any other vertically, horizontally, or diagonally.  

Suppose we represent the problem with 3 variables A, B, C, D representing the columns, each of which can take a value 1-4 representing the row for the queen in that column.  Draw the constraint graph.  
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Suppose we place a queen in row 1 of column A.  Process the constraint graph with the AC-3 algorithm.  Carefully document what happens in each step.  (Hint: indicate which edge is being processed at each step, and what new edges are put in the queue.)  

At what step is the problem determined to be infeasible?

2.  Convert the following set of sentences to clauses and trace the DPLL algorithm on them to show it is satisfiable.  (Number your clauses, and indicate when and why backtracking occurs.)
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3. You are the proprietor of Sammy’s Sport Shop. You have just received a shipment of three boxes filled with tennis balls. One box contains only yellow tennis balls, one box contains only white tennis balls, and one contains both yellow and white tennis balls. You would like to stock the tennis balls in appropriate places on your shelves. Unfortunately, the boxes have been labelled incorrectly; the manufacturer tells you that you have exactly one box of each, but that each box is definitely labelled wrong.
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Given the initial (incorrect) labelling of the boxes above, and the three observations, use

Propositional Logic to derive the correct labelling of the middle box. 

a) Write down a complete knowledge base that describes all the information about the problem (such as what observing a white ball drawn from box 2 implies, that at most one box can contain yellow balls, etc.). Use propositional symbols in the following form: O1Y means a yellow ball was drawn (observed) from box 1, L1W means box 1 was initially labelled white, and C1B means box 1 actually contains both types of tennis balls.

b) Use natural deduction (rules of inference) to prove that box 2 contains white tennis balls (i.e. generate the sentence C2W). 

c) Show that box 2 must contain white balls via a resolution refutation proof (may require converting some sentences to CNF).
