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Solugdes prova 2

Questao 0.1 (Formulagao, 2pt)
Sejam N(z): = sabe negar afirmagdes, E(x): z é estudante, C(z,y): x conhece y.
Define o predicado composto O(x) := JyE(y) A C(z,y): x conhece um outro estudante.

(a) “VzE(z) — N(z)

(b) Vavy—(z = y) A E(z) A E(y) — N(z) V N(y)

() Vavya(z = ) A~ = 2) A~y = 2) AB(@) AB(y) AB(z) — (N(@)AN())V (N(z) AN(2))V (N () AN(2)
(d) VzE(z) A-N(z) — IyE(y) A N(y) AC(z,y)

() ~(VaE(z) A N(x) — FyE(y) A —N(y) AC(z,y))

(f) =(3zE(z) A =O(z) A N(x)) A (3zE(z) A =N (z) A =0(z))

Questao 0.2 (Modelos, 2pt)
Denota com M uma estrutura e com a uma atribuigao.

(
)

o satisfativel <= IM,a M =, ¢ definicao de “satisfativel”
< IM,a M fa —p definicao de =
<= Nao VM,aM [=q ¢
<= ¢ nao é tautologia definicdo da tautologia.

o1 E w2 <= VYM,a M [Eq p1 = M [=q 02 definicao de +

<= VM,a M ftq 01V M Eq p2
<= VM,a~(M Eq o1 AN M [Eq ©2)
<= VM,a~(M o o1 AN M =4 —p2)
< VM,a~(M Eq p1 A —p2)

<~ -3IM,a M Eq o1 A 2

Questao 0.3 (Arvores de refutagao, 1.5pt)

(Y wz((Prz—Pyz) — Quy) a-TJywx(QoevRYy)) is valid,

1. == (xvyvz((Prz—Pyz) — Quy) ATy wx(Quv RY))
2. (Wywz((Prz—Pyz)— Qxy) A-Jywx(QuevRY)) (1)
3. WKeyvz(Pre—PyzZ)—Quy) (2)

4. —Jywx(QuevRy) (2)

5. ~x(@ecvRa) (4)

6. =(QbbvRa) (5)

7. =Qbb (&)

8. -Ra (6)

9. Wywz((Fbz—Fyz)—-Qby) (3)

10. ¥z((Pbz—Fbz)—Qbb) (9)

11, ((Pbc—Pbc)—Qbb) (10)

12. =(Pbc—Pbe) (11)  13. Qbb (11)
14, Pbc (12) X
15. -Pbc (12)
X

Questao 0.4 (Dedugao natural, 4.5pt)
(a) VaP(a,z,x),VaVyVzP(z,y, z) — P(f(x),y, f(2)) = 32P(f(a), 2, f(f(a)))
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1 VaP(a,z,x) premissa
2 VaVyVzP(z,y,z) — P(f(z),y, f(2)) premissa
3 P(a, f(a), f(a)) Vzel
4 YyVzP(a,y,z) — P(f(a),y, f(2)) Vre2
5 VzP(a, f(a),z) — P(f(a), f(a), f(2)) Vaed
6 P(a, f(a), f(a)) — P(f(a), f(a), f(f(a))) Vxed
7 P(f(a), f(a), f(f(a))) —e3,0
8 3zP(f(a),z, f(f(a))) Fzi7
VaVyVzS(z,y) A S(y, z) — S(z, z), V=S (z, z) F VaVyS(z,y) — —S(y, )
1 VavyvzS(z,y) A S(y,z) — S(z,z) premissa
2 Vx-S (z,x) premissa
3 X0 qualquer g
4 Yo qualquer yo
5 S(zo,yo0) hipdtese
6 S(yo, o) hipétese
7 YyVzS(zo,y) A S(y,2) — S(zo,2) Vawel
8 VzS(xo,y0) A S(yo, 2) — S(xo,2)  Vaxe?
9 S(zo,y0) A S(yo, o) — S(zo,z0)  Vzed
10 S(xmyO)/\S(yo,xo) Aib,6
11 S(zo, o) —¢10,8
12 =5(z0, x0) Vze2
13 1 11,12
14 ‘!S(yo, .'Eo) j16*13
15 S(yo, :Bo) — —\S(yo, 13'0) _’i5*14
16 VyS(zo,y) — —S(y, xo) Vzid-15
17 VavyS(z,y) — -S(y, z) Vzi3-16
F Jy(VzP(z)) — P(y)
VaP(x) premissa
P(y) Vael

(VeP(z)) — Py)  —il2
Jy(VzP(z)) — P(y) i3

B~ W N =



