Lecture 8 - February 2
Model Checking

Comparison: Parse Trees, LMDs, RMDs
Deriving Subformulas
Labelled Transition System (LTS)
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Interpreting a Formula: LMD (2)

i
I FprGq=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
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Interpreting a Formula: LMD (3)

T
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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
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Interpreting a Formula: LMD (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: RMD (1)
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I FpaGq=pUr
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: RMD (2)

i
I FprGq=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
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Interpreting a Formula: RMD (3)

T
1

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
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Interpreting a Formula: RMD (4)

i
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: PT vs. LMD vs. RMD
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Deriving Subformulas from a Parse Tree obtawd—iw
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Context-Free Grammar (CFG): Exercise ; (OFrwaD
Is the following CFG_ambiguous? d“'g""ﬁ ekP

Statement if Expr then Statement
if Expr then Statement else Statement

Assignment

Example:
if Exprl then if Expr2 then Assignmentl else Assignment2



Context-Free Grammar (CFG): Exercise
Is the following CFG ambiguous?

Statement if Expr then Statement
if Expr then Statement else Statement

Assignment

Example: A Possible Semantic Interpretation?
if Exprl then if Expr2 then Assignmentl else Assignment2

Statement

Expr then Statement else Statement

/M l

if Expr, then Statement  Assignment,

|

Assignment,




Context-Free Grammar (CFG): Exercise
Is the following CFG ambiguous?

Statement — if Expr then Statement
| if Expr then Statement else Statement

| Assignment

Example: A Possible Semantic Interpretation?
if Exprl then if Expr2 then Assignmentl else Assignment2

Statement

P

Expr4 then Statement

if Expr, then Statement else Statement

| |

Assignment, Assignment;
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Q. Formulate deadlock freedom:

From any state, it is always possible to make progress. L?
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