Lecture 12 - February 24
Model Checking

Operator Precedence
Parse Trees, LMDs, RMDs



Announcements/Reminders

¢ ProgTestl grading started on SUN, Feb 23
+ Expected to get raw results from TAs by MON, Mar 3
e Lab3 to be released
e WrittenTest1 guide to be released
e This week’s office hour: 3pm, Wed
e TA contact information (on-demand for labs) on eClass



(Jpovotor VE(‘POIB"[Q )

I

Tn e ol o pfhewﬂf% ,  hhots ke onle & Gulictan?

ti @ﬂ“”(

[% Umpa) Towpval Upesatr ¥/| %/
X U‘F l& e’ﬂv -l: él\@
ot et el IRED NS AR
5 @LD, uf
[+ Bmavg 7%)70%[ 07?/0\&( */ ( F ¢1> = ¢ZW{/’M%
U 1’\) % 15. ffwk/&"‘-
\M:(:\ ’M’;‘:/ it velsdP @ ]: (¢l = ¢Z>

/¥ Zoﬁ‘((‘a( OFemfor %/
A AV
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Assumption: Operator precedence considered first before the CFG.




Interpreting a Formula: Parse Trees (1) y”

[ propositional atom

[ logical negation
[ logical conjunction
[ logical disjunction

[ logical implication

[ neXt state

[ some Future state

[ all future states (Globally)

(oU ) [Until
(pW o) [ Weak-until
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Interpreting a Formula: Parse Trees (2)

[ propositional atom

[ logical negation

[ logical conjunction

[ logical disjunction

[ logical implication

[ neXt state

[ some Future state

[ all future states (Globally)

(U o) [Until
(pW o) [ Weak-until

(¢R¢)




Interpreting a Formula: Parse Trees (3)

T
1

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)

T
1

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)

[ propositional atom

[ logical negation

[ logical conjunction

[ logical disjunction {aﬂﬂﬂMJ
[ logical implication
[ neXt state .

[ some Future state Wf/d/ A’W

all future states (Globally)
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Interpreting a Formula: LMD (2)

FpAGq=puUn

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

(¢R¢)



[ propositional atom
(=) [ logical negation
(oA P) [ logical conjunction
(pVv ) [ 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 (4)

Fpa(lGgq=p Ur)
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[ propositional atom
(=) [ logical negation
(oA P) [ logical conjunction
(pVv ) [ logical disjunction
(¢ = ¢) [ logical implication
(X9) [ neXt state
(Fo) [ some Future state

(Go) [ all future states (Globally)
(pU o) [Until
(pW o) [ Weak-until

(¢R¢)




[ propositional atom
[ logical negation

[ logical conjunction
[ logical disjunction
[ logical implication
[ neXt state

[ some Future state

[ all future states (Globally)
[Until
[ Weak-until



Interpreting a Formula: RMD (3)

[ propositional atom
[ logical negation

[ logical conjunction
[ logical disjunction
[ logical implication

[ neXt state

[ some Future state

[ all future states (Globally)
[Until

[ Weak-until
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Interpreting a Formula: RMD (4) A((Gq=p Ur)

[ propositional atom
(=) [ logical negation
(oA P) [ logical conjunction
(pVv ) [ 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: PT vs. LMD vs. RMD
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Deriving Subformulas from a Parse Tree

Enumerate all
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