
Helsinki University of Te
hnology, Laboratory for Theoreti
al Computer S
ien
e TJTik-79.144 Logi
 in 
omputer s
ien
e: foundationsExamination, May 12, 2000Assignment 1 Answer and justify brie�y, but exa
tly.(a) Does the following hold: if � j= �, then � [ f:�g is unsatis�able.(b) Does the following hold: if � and �0 are two most general uni�ers of aset of atomi
 formulas S, then � = �0.(
) Does the following hold: at most 16 di�erent binary 
onne
tives 
anbe de�ned for propositional logi
.(d) Does the following hold: the empty 
lause 2 
an be obtained from the
lauses fP (x); P (y)g and f:P (z);:P (w)g by resolution.Assignment 2 Examine if the given 
laim holds using semanti
 tableaux.If not, justify by giving a valuation/stru
ture (a 
ounter example).(a) j= (:B ! :A)! ((:B ! A)! B)(b) f8x9y(P (x)! Q(y));8xP (x)g j= 8yQ(y)(
) f8x(A(x)$ :B(x));8x(B(x)$ :C(x));8x(C(x)$ :A(x))g j=8x(A(x) ^B(x) ^ C(x))Tableau proofs must 
ontain all intermediary steps !!!Assignment 3 Show that the senten
e9x(R(x) ^ :R(f(f(x))))! 9x(R(x) ^ :R(f(x)))is valid by linear resolution.Assignment 4 Natural numbers 0; 1; 2; : : : are represented as ground terms0, s(0), s(s(0)),. . . built of a 
onstant symbol 0 and a fun
tion symbol s whi
his interpreted as the fun
tion s(x) = x+ 1 for natural numbers x.(a) Let the predi
ates J2(x), J3(x) and J6(x) mean that a natural numberx is divisible by two, three and six, respe
tively. Use predi
ate logi
 tode�ne these predi
ates su
h that the de�nition of the predi
ate J6 isbased on the de�nitions of the predi
ates J2 and J3.(b) Use semanti
 tableaux to show that if a natural number n is divisibleby two and three, then the natural number n+ 6 is divisible by six.
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