
Lecture 5 - January 24

Math Review

Logical Quantifications: Proof Strategies 
Exercises



Announcement 

• Lab1 Part 2 tutorial videos released 
+ ≈ 2 hours 
 * debugging using labels, error trace, state graph
* PlusCal vs. Auto-Translated TLA+ Predicates

• Optional Textbook for Model Checking and Program Verification 
Logic in Computer Science: 
Modelling and reasoning about systems

by M. Huth and M. Ryan



Logical Quantifiers: Examples

How to prove ∀ i • R(i) ⇒ P(i) ?

How to disprove ∀ i • R(i) ⇒ P(i) ?

How to prove ∃ i • R(i) ∧ P(i) ?

How to disprove ∃ i • R(i) ∧ P(i) ?
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Prove/Disprove Logical Quantifications
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Is the following statementcorrect:
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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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Consider the following predicate:
∀ x, y • x ∈ ℕ ∧ y ∈ ℕ ⇒ x * y > 0

Choose all statements that are correct.

④

x.8,...... +0if:0,1,2, ... +

(as3/X>0,ysO => X+ y > 0
=>xxyx,0

(ase] Xx0 , y>,0 if one or both is 0
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- An axiom is assumed to be toll,
with no need for proofs.

- A theorem is a Boolean expression
thatrequires a proof
↳ Imma

↳ sub-theorems to help



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).

⑦
-

↑ f(Nx4tN
~ 15*4>0

·

Xmuit
⑰



Logical Quantifications: Conversions

( ∀ X • R(X) ⇒ P(X) ) ⇔  ¬( ∃ X • R(X) ∧ ¬P(X) ) 

( ∃ X • R(X) ∧ P(X) ) ⇔  ¬( ∀ X • R(X) ⇒ ¬P(X) )

R(x): x ∈ 4315_class
P(x): x receives A+
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