Logic

Tutorial 8
07 December 2017

1. What is the link (in terms of logical consequence) between the following
couples of formulas?
(a) p(z) and Vz p(z)
(b) plz) and 3z p(z)
(¢) Yxp(z) A Yz q(z) and Y [p(x) A
(d) Yap(x) v Vo q(z) and Yz (p(z) v
(e) VaVyp(z,y) and Yo Vy p(y, x)
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2. What is the link between the following formulas?

3. What is the link between the following formulas?

(a
(b
(c
(d

A £ Vady [P(z) = Q(z,y)]

B = Vz[P(z) = 3y Q(z,y)]
C 2 VYzP(z) = JyQ(x,y)

D = Vz [P(x) = Yoy Q(z,y)]
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4. What is the link between the following formulas?

(a) o= 3x3y3Iz[P(z,y) = [Qz,2) = Ry, 2)]]
(b) f =323y [P(r,y) = [V2Q(z, 2) = 3z R(y, 2)]]
(c) v = VaVy P(z,y) = [V VzQ(z,2) = Jy Iz R(y, 2)]

5. What can you say about the following inference rule?

H = VzA(z), H= 3z [A(x) = YyB(z,y)]
H = 32¥YyB(z,vy)
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6. Using the semantic tableaux method, determine whether the following
formulas are valid, consistent or inconsistent.

a) Yy [p(y) = Yo p(z)]

(a) ()

(b) vz [p(z) = q(z)] = [Vap(z) = Vzq(z)]

(c) [Vzp(z) A =Vyq(y)] v Vz [p(2) = q(z)]

(d) Vadyp (2, y) AVa —p(z,x) AVaVyVz [(p(z,y) A p(y, 2)) = p(x, 2)]

7. Consider the following inference rules:

VA Va (A= B) dzA Vz (A= B)
VaB JxB

JzA 3Jz (A= B) VeA dJx (A= B)
JxB JxB

Are they correct?
If not, do they become correct if one adds restrictions on the occurences
of the variable z within A and/or B? Motivate your answers.



