
Predicate Logic: Exercise 1
Consider the following predicate:

∀ x, y • x ∈ ℕ ∧ y ∈ ℕ ⇒ x * y > 0
Choose all statements that are correct.

1. It is a theorem, provable by (5, 4).
2. It is a theorem, provable by (2, 3).
3. It is not a theorem, witnessed by (5, 0).
4. It is not a theorem, witnessed by (12, -2).
5. It is not a theorem, witnessed by (12, 13).



Predicate Logic: Exercise 2
Consider the following predicate:

∃ x, y • x ∈ ℕ ∧ y ∈ ℕ ∧ x * y > 0
Choose all statements that are correct.

1. It is a theorem, provable by (5, 4).
2. It is a theorem, provable by (2, 3).
3. It is a theorem, provable by (-2, -3).
4. It is not a theorem, witnessed by (5, 0).
5. It is not a theorem, witnessed by (12, -2).
6. It is not a theorem, witnessed by (12, 13).



Nested Logical Quantifiers
∀ i • i ∈ ℤ ⇒ (∃ j • j ∈ ℕ ∧ i + j = 0 )

∃ i • i ∈ ℕ ⇒ (∀ j • j ∈ ℤ ∧ i · j > 0)

∀ i • i ∈ ℕ ⇒ (∃ j • j ∈ ℤ ∧ i + j = 0 )

∃ i • i ∈ ℕ ⇒ (∀ j • j ∈ ℤ ∧ i · j ≥ 0 )



Use of Model Checking in Industry
Pentium FDIV bug: https://en.wikipedia.org/wiki/Pentium_FDIV_bug



Formal Verification: Proof Based vs. Check Based


