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Exercise 1

Task 1
Find a model for each of the following formulas of predicate logic, and structures in which
the formulas evaluate to false.

(a) J2Vy(f(f(y)) =)

(b) FzIy(P(z,y) APy, x))

(c) Va(f(g(f(x))) # g(f(9(2))))

(d) R(z) AQy) AVz(=R(z) V =Q(x))

Task 2
Let f denote a binary function symbol and let R be a unary predicate symbol. Consider
the following structures:

o Ay = (N,Iy,), with fA(z,y) =2 -y, R ={n € N|n is prime}
i AQ = (R7I.A2)7 Wlth fA2($7y) :x_2y7 RA2 - {-T S R | X S 0}

Do the following formulas evaluate to true in these structures?

(a) Vo(R(z) V R(f(z,7)))
(b) VzIyR(f(x,y))
(c) VaVy(f(x,y) = f(y,x))

Task 3
Prove the theorem from Slide 4 (a language L is decidable if and only if L and its comple-
ment ¥* \ L are both recursively enumerable).



