
Helsinki University of Tehnology, Laboratory for Theoretial Computer Siene TJTik-79.144 Logi in omputer siene: foundationsExamination, Deember 15, 1999Assignment 1 Answer and justify brie�y, but exatly.(a) Does the following hold: if � 6j= �, then � j= :�.(b) Does the following hold: every sentene � whih is provable by thetableaux method is valid.() Does the following hold: if A is a set of atomi formulae has two mostgeneral uni�ers � and �0, then A� = A�0 holds neessarily.(d) Does the following hold: propositional logi is deidable.Assignment 2 Examine if the given laim holds using semanti tableaux.If not, justify by giving a valuation/struture (a ounter example).(a) fB $ :C;A$ B _ Cg j= B $ A ^ :C(b) j= 9x(R(x) ^ :R(f(f(x))))! 9x(R(x) ^ :R(f(x)))() j= (8x(P (x)! :Q(x)))! ((9xQ(x))! (8x:P (x)))Tableau proofs must ontain all intermediary steps !!!Assignment 3 Natural numbers 0; 1; 2; : : : are represented as ground terms0, s(0), s(s(0)),. . . built of a onstant symbol 0 and a funtion symbol s whihis interpreted as the funtion s(x) = x+ 1 for natural numbers x.(a) Let the prediates J2(x), J3(x) and J6(x) mean that a natural numberx is divisible by two, three and six, respetively. Use prediate logi tode�ne these prediates suh that the de�nition of the prediate J6 isbased on the de�nitions of the prediates J2 and J3.(b) Use resolution to show that if a natural number n is divisible by twoand three, then the natural number n+ 6 is divisible by six.Assignment 4 Formalize the following laims in terms of prediate logi:1. If a brik is on another brik, it is not on the table.2. Every brik is on the table or on another brik.3. No brik is on a brik whih is also on some other brik.4. If a brik is on another brik, then the latter brik is on the table.Use semanti tableaux to show that the sentene 4 is a logial onsequeneof the sentenes 1-3.
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