CSE 573 – Artificial Intelligence I – Autumn 2001

Practice Homework for Midterm

Not to be turned in.  The midterm exam (in class, Wednesday, Oct. 31st) will be based on some of the material covered in the following exercises.  Solving these problems will also help deepen your understanding of the course material.  You are welcome to share your work on these problems with other students in the class.  If you have questions about problems (3) or (5) consult the survey article on SAT and problem hardness by Cook and Mitchell, just added to the course web page.  Please bring a hand calculator to the midterm – there may be a problem requiring some arithmetic!

1.  An order-n quasigroup (or Latin Square) is an n x n grid filled in with n colors, so that no color is repeated in any row or column.  Encode an order 4 quasigroup in clausal propositional logic, such that every solution to the quasigroup corresponds to a model (truth assignment) that satisfies the formula, and vice-versa.

2.  Encode the following problem in propositional logic (you just need 3 propositional variables).  Draw a resolution refutation proof tree that solves the problem.

John eats steak or John eats potatoes.

If John eats both steak and potatoes, then John is an omnivore.

If John eats steak, then he eats potatoes.

If John eats potatoes, then he eats steak.

Prove: John is an omnivore.

3.  Design a small clausal formula that cannot be solved by GSAT running with no noise (only making greedy moves) no matter how long it runs, if the initial state is the all 0 (all false) truth assignment.

4.  Devise two heuristic h functions for the following graph search problem, where A is the start and F is the goal, such that for one (i) A* expands B, C, D, and E before expanding F; and for the other (ii) A* expands F before any of B, C, or D.
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continued

5. (a) Consider an arbitrary unit clause, say (p).  What is the probability that a truth assignment chosen uniformly at random from the set of all truth assignments satisfies this clause?

(b) Consider an arbitrary binary clause, say (p ((q).  What is the probability that a randomly chosen truth assignment satisfies this clause?

(c) Suppose two binary clauses are chosen uniformly at random from the set of all binary clauses.  What is the probability that a randomly chosen truth assignment satisfies both clauses (i.e., satisfies the conjunction of the clauses)?

6. Consider the following crossword puzzle that has been encoded as a binary CSP.  There are four variables correspond to the four sides of the puzzle.  The constraints correspond to the corners of the puzzle, and represent the fact that the same letter must appear in the two words that meet at that corner.  The initial domains for the variables are:

v1 (  { BAH,  TOE }

v2 (  { BOO,  TAN,  TIP }

v3 (  { POT,  NIP,  OWL }

v4 (  { EAT,  EEL,  HIP }
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(a) Suppose v1 is set to TOE.  Show the effect of forward checking.

(b) Now show the effect of arc consistency.











































