Construct derivations for each of the following entailments.
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Predicate Logic Worksheet

Vady Az, y)

Vavy(Alz,y) — Ay, z))
VaVyVz(A(z,y) N Ay, z) — Az, 2))

Ve A(z, x)

Vr(A(x) — B(x))

JrA(x) — JzB(x)

JxB(z) — VaL(x)
L(g) — S(g)

Vz(Q(z) — —P(x))
R(b)
—VaQ(z) A 3xR(z)

Vy(EzP(z) = Qy))

JxP(x) — VyQ(y)

JxVyA(x,y)

—VaIy-A(z,y)
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10. 1

12. 1

| 3x(P(x) — VyQ(y))
‘ VeP(x) — VzQ(zx)

P — VzQ(x)
V(P — Q(x))

C(f) AB(f,1)
Jz(C(x) A B(x,f))
Vavyvz[(B(z,y) A By, z)) — Bz, 2)]

3z[C(2) A (B(z,f) A B(z,1))]

VeR(x) VVzS(z)
Va(R(xz) V S(x))

Va(P(z) — Q)
JzP(z) — Q




Possible Answers
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VaIyA(z, y) 2. 1| Je(P(z) — YyQ(y))
VaVy(A(z,y) — Ay, x)) 2 Ve P(x)
Vavyvz(Alz, y) A Aly, z) — A, 2)) 3 u | P(u) = VyQ(y)
u | JyA(u,y) (VE), 1 4 P(u) (VE), 2
v | Au,v) 5 YyQ(y) (—E), 3,4
Vy(A(u,y) — A(y,w)) (VE), 2 6 VxQ(z) (Change of bound variables), 5
A(u,v) — Av,u) (VE), 6 7 VzQ(x) (3E), 1, 3-6
A(v,u) (—E), 5,7 8 | VzP(z) — VzQ(x) (=0, 2-7
A(u,v) A A(v, u) (A), 5, 8
YyVz(A(u,y) A Ay, 2) — A(u, 2)) (VE), 3
Vz(A(u,v) A A(v, 2) — A(u, 2)) (VE), 10
A(u,v) AN A(v,u) — A(u,u) (VE), 11
A(u, u) (—E), 9, 12
A(u,u) (3E), 4, 5-13
Yz A(z, x) (VI), 4-14
4. 1 | P—V2Q(x)
2 |u P
3 VaQ(z) (—E), 1,2
4 Qu)  (vE),3
5 P — Q(u) (—I), 24
6 | V(P — Q(z)) (VI), 2-5
6. 1 C(f) A B(f,)
2 Jz(C(z) A B(z, 1))
3 VavVyVz[(B(z,y) A By, z)) — B(z, 2)]
4 u | C(u) A B(u,f)
5 B(u,f) (AE), 4
6 B(f,1) (AE), 1
7 B(u,f) A B(f,1) (AD), 5, 6
s || vt A B B )3
9 V2[(B(u,f) A B(f, 2)) — B(u, 2)] (VE), 8
10 B(u,f) A B(f,1)) — B(u,l) (VE), 9
11 B(u,1) (—E), 7, 10
12 B(u,f) A B(u,!) (AD), 5, 11
13 C(u) (AE), 4
14 C(u) A (B(u,f) A B(u,)) (AD), 12, 13
15 3z[C(z) A (B(z,f) A B(z,1))] (), 14
16 | 3z[C(2) A (B(z,f) A B(z,1))] (ZE), 2, 4-15
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P(a) 8 1 Vz(S(z) — B(x))
Vz(Q(x) — —P(x)) 2 JxD(x)
R(b) 3 Va(D(z) — C(z))
4 Va(D(z) — S(z))
Q@) (VE), 4 5
Q(a) — —P(a) (VE), 2 6
—-P(a) (—E), 5,6 7
L (-E), 1, 7 8
—VzQ(x) (-I), 4-8 9
JxR(x) (1), 3 10
VzQ(x) A JzR(z) (AL), 9, 10 11
Vy(FzP(z) — Q(y)) 10. 1 | VaR(x) vV VzS(z)
JxP(x) 2 |u VrR(x)
0| WEP@) - QW) (R), 1 3
FzP(z) — Q(u) (VE), 3 4
JzP(z) (R), 2 5
Q) (—E), 4,5 6
VyQ(y) (VI), 3-6 7
JzP(z) — VyQ(y) (=0, 2-7 8
9
FaVyA(z,y) 12. 1
VaeIy-A(x,y) 2
u | YyA(u,y) 3
Jy-A(u,y) (VE), 2 4
v | 2A(u,v) 5
A(u,v) (VE), 3 6
L (-E), 5, 6 7
1 (3E), 4, 5-7
1 (3E), 1, 3-8
—Vzdy-A(x,y) (-I), 2-9



