Lecture 7 - January 31
Model Checking

Practical Knowledge about Parsing
Operator Precedence

Drawing Parse Trees

Left-Most Derivation (LMD )



Announcement

© Labl Part 2 tutorial videos released
+ Help: Scheduled Office Hours & flexible TA hours
+ = 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

e Written Test 1 approaching...
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logical conjunction
‘)NJF (a) [ logical disjunction

¢ x¥7 [ logical implication

'?0\\ J"‘,‘,{lg‘h [ neXt state

4 [ some Future state

(G o) [ all future states (Globally)
(pU o) [Until
(¢ W o) [ Weak-until
(pR @) [ Release

Assumption: Operator precedence considered first before the CFG.




Interpreting a Formula:| Parse Trees|(1) pest —> leaes
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[ logical negation )
[ logical conjunction E | ¢
(pVv ) [ logical disjunction

(¢ = 9) [ logical implication / l\
(X9) [ neXt state =

(Fo) [ some Future state 1 9 -L'
(Go) [ @all future states (Globally)

(pU o) [Until ( 710 @ddﬁfﬂ 3

(oW o) [ Weak-until

(pR®) [ Release & Ame >
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Interpreting a Formula: Parse Trees (2)
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p [ propositional atom
(-0) [ logical negation
(oA P) [ Logical conjunction
(pVv o) [ logical disjunction
(¢ = ¢) [ logical implication
(X9) [ neXt state
(Fo) [ some Future state
(Go) [all future states (Globally)
(pU o) [Until
(pW o) [ Weak-until
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Interpreting a Formula: Parse Trees (3)
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Fpar(Gg=pUr)
p [ propositional atom

(=) [ logical negation
(oA P) [ Logical conjunction
(pVv o) [ logical disjunction
(¢ = ¢) [ logical implication
(X9) [ neXt state
(Fo) [ some Future state
(Go) [ all future states (Globally)
(pU o) [Until
(pW o) [ Weak-until

(¢R¢)




Interpreting a Formula: Parse Trees (4)
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L Fpr((Gq=p Ur)
p [ propositional atom
(=) [ logical negation
(oA P) [ Logical conjunction
(pVv o) [ logical disjunction
(¢ = ¢) [ logical implication

(X9) [ neXt state
(Fo) [ some Future state
(Go) [ all future states (Globally)
(pU o) [Until
(pW o) [ Weak-until

(¢R¢)




Interpreting a Formula: LMD (1)
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p [ propositional atom
(=) [ logical negation
(o N ) [ logical conjunction W?;ﬂal
(pVv ) [ logical disjunction
(¢ = ¢) [ logical implication
(X9) [ neXt state
(Fo) [ some Future state
(Go) [ all future states (Globally)

(pU9) [Until
(¢ W o) [ Weak-until

(¢R¢)
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