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(Only printouts of lecture slides are allowed. Clarity and readability of answers are of utmost importance.)

Question-1
(a) Prove that in A* search, if h never overestimates by more than c, then A* using h returns a solution whose cost exceeds that of the optimal solution by no more than c.
(5)

(b) Formulate the game of TIC-TAC-TOE as a state space search problem. Give an A* algorithm for the same, verifying that the heuristic is admissible. Is the heuristic monotonic too?





Explanation of the game: The person Ram plays with ‘crosses’ and the computer with ‘circles’. Whoever can get a row/column/diagonal filled with ‘own’ symbol first, is the winner. Formulate the search from the POINT OF VIEW OF THE COMPUTER.

(7)
Question-2
(a) The operator ‘≡’ in propositional calculus has the meaning that ‘A≡B’ is true whenever A and B both evaluate to either true or false. A propositional calculus formula composed of only the ‘≡’ operator and one or more instances of the single proposition P is a tautology (i.e., always evaluates to true) iff the number of  ‘≡’s is odd. Prove this statement.
(6)
(b) Resolution is a powerful method of inferencing in logic. In resolution, two expressions E1 and E2, called resolvents, give rise to the resolute. They are of the form:

E1= W1 \/ ~P, and 

E1= W2 \/ P



\/ is the logical OR symbol. The resolution of E1 and E2 gives rise to the resolute W1 \/ W2. 
Prove the soundness of resolution in Hilbert’s Axiomatization of Propositional Calculus.
 









(5)
(c) Prove in Hilbert’s Axiomatization of Propositional Calculus that the following is a tautology (be particularly careful of the parentheses and brackets):

[(P(Q)({(R(S)(T}] (

[{U(((R(S)(T)}


({(P(U)((S(T)}]







                                       (7)
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