Introduction to Formal Logic, Spring 2009

Additional Homework 9 Questions

For each of the following arguments, show that the argument is invalid by constructing a
model in which the argument has true premises and a false conclusion. Prove this using

the method of expansion.

1. IxFx / VxFx

2. Vx(Fx — (Gx v Hx)) / Vx(Fx — Gx) v Vx(Fx — Hx)
3. Vx(Fx — Gx) ; ~Ga / ~IxFx

4. Ix3JyLxy / IxVyLxy

5. Ix(Fx & Vy(Gy — Lxy)) / Vx(Fx — dy(Gy & Lxy))
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Answers
1. IxFx / VxFx
U={0,1} (FOv F1) / (FO & F1)
F: {0} TTF TFEF

2. Vx(Fx — (Gx v Hx)) / Vx(Fx — Gx) v Vx(Fx — Hx)

U={0,1} (FO — (GO v HO0)) & (F1 — (G1 v H1)) /

F: {0,1} TT TTF T TTFTT

G: {0} ((FO — G0) & (F1 — G1)) v ((FO — H0) & (F1 — H1))
H: {1} T TTFTFF F TFFFTTT

3. Vx(Fx — Gx) ; ~Ga / ~IxFx

U={0,1} (FO — G0) & (F1 — G1) ; ~GO /
F: {1} FTF TTTT TF
G: {1} ~(FO0 v F1)

a: 0 FFTT

4. Ix3JyLxy / IxVyLxy

U=1{0,1} (L0O v LO1) v (L10 v L11) /
L: {<0,0>} TTF T FTFTF
(L00 & LO1) v (L10 & L11)
TFF F FFF
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5. x(Fx & Vy(Gy — Lxy)) / Vx(Fx — dy(Gy & Lxy))

U={0} FO & (GO — L00) / FO — (G0 & L00)
F: {0} TT F T F TF F F F
G: {}

L: {}



