
Lecture 10 - February 5

Math Review Exercises, Model Checking

Nested Quantification
Model Checking Intro: ⊢ vs. ⊨
State Graph vs. (Computation) Paths



Announcements/Reminders

• ProgTest1 guide released
• Mockup Test scheduled in tomorrow’s lab session
• Lab1 solution released
• Lab2 released
• Office Hours: 3pm to 4pm, Mon/Tue/Wed/Thu
• TA contact information (on-demand for labs) on eClass



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).
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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).
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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 )
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Use of Model Checking in Industry
Pentium FDIV bug: https://en.wikipedia.org/wiki/Pentium_FDIV_bug
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Formal Verification: Proof Based vs. Check Based
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- Syntax : structural rules for temporalformula real#is P
&
free Writing compound temporal formula 1(MFP)

contextmar

- semantics : given a temporal formula of that's syntactically
correct , what's its meaning
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State Graph vs. (Computation) Path

Finite #States : So
, S1 : S2

↳ # of paths is infinit
Sz there's at least one cycle.

(41) So -> Si + S2 + So - ...

(P2) So + S2 - S2 + S1 - S2-S -.
tract
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