Lecture 5 - January 24
Math Review

Logical Quantifications: Proof Strategies
Exercises



Announcement

® Labl Part 2 tutorial videos released

+ = 2 hours
%*

debugging/using labels, error trace, state graph
* PlusCal vs. Auto-Translated TLA+ Predicates
e 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
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Prove/Disprove Logical Quantifications

e Prove or disprove: Vx o [(xeZA1<x<10)= x>0.
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Predicate Logic: Exercise 1 N ;@ b Ts “’43

Consider the following predicate:
vx,yexeNaAayeN=x*y>0

Choose all statements that are correct.

1. Itis a theorem, provable by (5, 4).
2. It is a theorem, provable by (2, 3). T @

- L3/ It is not a CyacaOI”(am, witnessed -BZ (5&,,92; ECA A Dedy
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X 4. It is not a theorem, witnessed by ({2, -2). _>|§"f: 24

5./ It is not‘d fieorem, [witnessed by (12, 13).
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Consider the following predicate: ~
vx,yexeNayeN=x*y%0

Choose all statements that are correct.
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Predicate Logic: Exercise 2

Consider the following predicate:
ax,yexeNAayeNAx*y>0

Choose all statements that are correct. G(')
77 EENA qeny
1. -It is a theorem, provable by (5, 4). N Exd >0

2. It is a theorem, provable by (2, 3). AT VN’DL"" jintalll
X 3.. It is a theorem, provable by (-2, -3). (:Zg—_ALA__%\&},A
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4. It is not a theorem, witnessed by (5, 0). [F2% == >o]

5. It is not a theorem, witnessed by (12, -2). LI @

6. It is not a theorem, witnessed by (12, 13).




Logical Quantifications: Conversions Rbo % € 4315-6lasq
P(x): x receives A+

(Vv XeR(X) = P(X) )= -(3 XeR(X)A-P(X))
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