1) Prove a validade por tableau

(IxVYR(X,y))—(IXIYR(X,y))



Resolucao questao 1

1.7(aIxVyR(x,y)—3Ix3yR(x,y)) Negagao da concluséo
2.3xvVyR(x,y) (1) Regra 8

3.73x3yR(x,y) (1) Regra 8

4. VyR(a,y) (2) Regra 12, x=a

5. VxvyR(x, y) (3) Regra 11

6. R(a,b) (4) Regra 13, y=b

7. "R(a,b) (5) Regra 13, x=a, y=b

O argumento é valido



2) Prove a validade por tableau

{Ix3ayP(x, y), VxVy(P(x, y) — Q(x) A R(y))} + 3zR(z)



Resolucao questao 2

B wbh =~
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Ax3yP(x, y) Premissa

vxVy(P(x, y) — Q(x) A R(y)) Premissa
~3zR(z) Negacao Conclusao

vz 7R(z) (3) Regra 11

dyP(a, y) (1) Regra 12, x=a

6.P(a, b) (5) Regra 12, y=b

7.
8.

9.

10.

11.

12.

vy(P(a, y) — Q(a) A R(y)) (2) Regra 13, x=a

(P(a, b) —» Q(a) A R(b)) (7) Regra 13, y=b
/ \
“P(a,b) Q(a) A R(b) (8) Regra 3
)‘( (6) Q(a) (9) Regra 1
R(b) (9) Regra 1
“R(b) (4) Regra 13, z=b

>X—



3) Prove a validade por tableau

{vxayR(y, x)— P(y), Yy3z P(y) — Q(z)} + Ix3y R(x,y)—Q(y)



Resolucao questao 3.

1.vx3y R(y,x)—P(y) Premissa

2. vyaz P(y)—Q(z) Premissa
3.73ax3y R(x,y)—Q(y) Negacéao conclusao
4. vxvy 7(R(x,y)—Q(y)) (3) Regra 11
5.3y(R(y,b)—P(y))(1) Regra 13, x=b
6.R(c,b)—P(c)(5) Regra 12, y=c
7.vy~(R(c,y)—Q(y))(4) Regra 13, x=c
8.7(R(c,b)—Q(b))(7) Regra 13, y=b
9.R(c,b)(8) Regra 8

10.7Q(b)(8) Regra 8
11.3z(P(c)—Q(z)) (2) Regra 13, y=c
12.(P(c)—Q(d))(11) Regra 12, z=d



Continuacao resolucao questio 3

13, y=d

16.

17.

18.

12.(P(c)—Q(d))(11) Regra 12, z=d

/ \
13.7P(c) Q(d) (12) Regra 3
N P
14. “R(c,b) P(c)
. | |
15. (9,13) x X X

R(c,d) (15) Regra 8

~Q(d) (15) Regra 8

x (13)

“R(c,b) P(c) (6) Regra

7(R(c,d)—Q(d))(7) Regra



4) Coloque na forma prenex

vx@y (Qy) v (R(x,y) = P(y))) — vy3z (P(z) — Q(y)))



Resolucao questao 4.

vx(3y (Q(y) v (R(x,y) — P(y))) — Vy3z (P(z) — Q(y)))
vx(73y (Q(y) v (R(x,y) — P(y))) v Yy3az (P(z) — Q(y))) Removendo implicacéo

(
(73
vx(—3y (Q(y) v "R(x,y) v P(y)) v vy3z (7P(z) v Q(y))) Removendo implicacéo
vx(Vy (7(Q(y) v "R(x,y) v P(y))) v vy3az (=P(z) v Q(y))) Movendo -
vx(Vy(mQ(y) * R(x,y) * =7P(y)) v Yy3az (-P(z) v Q(y))) DeMorgan

vx(Yw(~Q(w) » R(x,w) » =P(w)) v Yy3az (-P(z) v Q(y))) Renomeando variavel y
vxvwvy(("Q(w) * R(x,w) * 7P(w)) v 3z (7P(z) v Q(y))) Regra 8 Prenex

vx Vw Yy 3z ((mQ(w) * R(x,w) * 7"P(w)) v (7P(z) v Q(y))) Regra 4 Prenex



5) Coloque em FNC

Ax3Ay(P(x,y)—(P(y,x)—VzP(z,z)))



Resolucao questao 5:

Ix3y(P(x,y)—(P(y,x)—>vzP(z,2)))
Ax3y(~P(x,y)v(P(y,x)—VzP(z,z))) Removendo implicacao
Ax3Ay(~P(x,y)v™ P(y,x)vVzP(z,z)) Removendo implicac&o
Ax3Ayvz(~P(x,y)v P(y,x)v P(z,z)) Regra 2 Prenex
vz(~P(a,b)v P(b,a)v P(z,z)) Skolemizagao

“P(a,b)v P(b,a)v P(z,z) Removendo quantificador

Note que a e b sao constantes tipo Joao e Maria
Note que z permanece como variavel



