
Quanti�ed Modal Logic Wffs

For practice, you might do the following. Assuming the constant domains
de�nition of a model, for each formula, give a validity proof if the wff is valid,
and a countermodel if it is invalid. Indicate whether and how the status of the
wff would change given the varying domains de�nition of a model.

1. ∀x∀y(x 6=y→2x 6=y)

2. ∀x2∃y x=y

3. ∃x2x=a

4. ∀x2∀y x=y

5. 2∃xF x→3∀xF x

6. 3∀xF x→∃x3F x

7. 3∀xF x→∼∃x2∼F x

8. (3F a∧3Ga)→3(F a∧Ga)

9. ∃x3Rax→32∃x∃yRxy

10. 2∀x(F x→Gx)→(∀x2F x→2∀xGx)

11. 2∀x(F x∨Gx)→∀x(2F x∨2Gx)

12. ∃x2(F x∨Gx)→2(∀xF x∨∃xGx)

13. ∀x(F x→3Gx)→3∀x(F x→Gx)

14. ∀x(2F x∨2Gx)→2∀x(F x∨Gx)

15. 2∀x(F x→Gx)→∀x(F x→2Gx)

16. (2∀x(F x→2F x)∧3∃xF x)→2∃xF x

17. ∃x(N x∧∀y(N y→y=x)∧2O x)→2∃x(N x∧∀y(N y→y=x)∧O x)
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