CSc 8710 Homework 1

Answer

September 7, 2010

(5pt+5pt)

(a) (PAQ) + P)+ (P« Q) is satisfiable

(a)

(P < Q)

(PAQ) < P)
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simplify: (Q — P)

b)) (P=-Q)VR—=S5)—((PVR)—(QVY)) is satisfiable
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(b)

(PVR) = (QVS))

(P = Q)V(R—=S5))

Sy
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(a)
H1: (FVA) — M
H2: M—>P
H3: -P
C: -A
(b)
1 (M—P)  H2
2 -P H3
3 M 16, 2 and 1
4 —(FVA) 16, 3 and H1
5 (~F)A(-A) ET, 4
6 —A E4,14, 5
5
(10pt)
1 (Fz(p(x) A —r(x))) H1
2 Jz(-r(x)) E4,14, 1
3 —Var(x) E24, 2
4 Frxp(x) 4,1
5 Var(z), 15, H2, 4
6 (Var(z)) A (=(Ver(z))) 3andb
6
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(a)
Hl: Vz(S(z) - T(x))
H2: Vz(T(z) = C(x))
H3: —C(Sam)
C:  —VaS(x)
(b)



1 Va(S(z) = T(x)) H1
2 Va(T(x) = C(x)) H2
3 Va((S(z) = T(x)) AN(T(xz) = C(z)) E26,1 and 2
4 Vz(S(z) = C(z)) 18, 3
5 S(Sam) — C(Sam) 116, 4
6 —S(Sam) 16, 5
7 Jx(=S(x)) 17,6
8 VzS(x) E24, 7
7
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(a) is satisfiable (valid).

p(x) : x is divisible by 4

q(x): x is even number

Va(p(z) — q(x)) is true.

Vap(z) is false, and Vzg(x) is false; so Vap(r) — Yaq(z) is true.
Thus, the statment is true in this example.

p(x) : x is even number
q(x) : x is divisible by 4
Va(p(z) — q(x)) is false.
Thus, the statment is true in this example.

(b) is satisfiable.

p(x) : x is divisible by 4

q(x): x is even number

Vap(z) is false, and Vzg(x) is false; so Vap(r) — Vaq(z) is true.
Va(p(z) — q(x)) is true.

Thus, the statment is true in this example.

p(x) : x is even number

q(x) : x is divisible by 4

Vap(z) is false, and Vzg(x) is false; so Vap(z) — Vaq(z) is true.
Vz(p(z) — q(x)) is false.

Thus, the statment is false in this example.



