Natural Deduction Proof Questions (Try to avoid using derived rules!)
1. { (3z P(x)), (Va (P(z) — Q(l’)))} F (3z Q(z))
2 {3 (Pe) v Q@))} + (3 Px) v (3 Q(x)))

3. {((vz P(x)) = (3 R(2))), (Vz (P(2) A Q(x))) } F (3z R(x))

4. { (Ve (Px) = Q) } + (\m P(z)) — (Yz Q(z)))

5. {(V2 (Q(x) = R(x))), (3z (P(x) A Q(2)))} + (3z (P(z) A R(x)))

6. {(va (vy (P(z >»Q<y>>)) (3x P(2)} F (V2 Q(2))

7. {(v2 (Yy (R(x,y) = Ry.2))) } - (Y2 (% (R@,y) = R(y,2)))) A (Yo (g (R(y.2) > R(x,y))) )
8. {(vx(3y Rz,y)))} F (Vx (3y (3= (R(z,y) R(y,z)))))

9. {(\m (Vy (V2 ((R(z,y) A R(z,2)) = Ry z)))) ,(Vz R(x :c))} - (Va (Yy (R(z,y) = R(y,2))))
10. 0+ (Y (3y R(z,9))) V (~(Yz R(z,2))))

De Morgan s Laws in Predicate Logic:

11. {(=(3z P(2)))} F (Vo (-P(x)))
12. {(Va (-P(x)))} - (=(3z P(x)))

(x
13. { Jx ﬂP(x)))} ( (Vo P(x)))
4. (Assignment problem!) {( (Vo P(z ))} F (3z (=P(x)))



Rules of Natural Deduction

Connective
or Quantifier

Introduction Rule(s)

A Q I54
Al
(anp)
v C i i
(aVp) BV a)
— &
—i
(@ —B)
- o
—i
(—a)
L e (—a)
1i
1
- (derived)
v u fresh
a[u/x]
Vi
(Vz a)
= alt/x]
i
(Fx «)
Derived Rules
(@a—=p)  (=h)
MT
(ma)
(—av)
L
PBC

Elimination Rule(s)

(a A B) (a A B)
Ae Ae
@ B
o B
(a v B) ;
Ve
v
@ (= B)
—e
g
(same as i)
1
— le
o
(=(=a))
——e
e
(Vz «)
Ve
aft/x]
alu/z],u fresh
(Fz a) ﬁ
de
B
o




