
Lecture 8 - February 2

Model Checking

Comparison: Parse Trees, LMDs, RMDs
Deriving Subformulas
Labelled Transition System (LTS)



Interpreting a Formula: LMD (1)

F p ∧ G q ⇒ p U r
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Interpreting a Formula: LMD (2)

F (p ∧ G q ⇒ p U r)



Interpreting a Formula: LMD (3)

F p ∧ (G q ⇒ p U r)



Interpreting a Formula: LMD (4)

F p ∧ ((G q ⇒ p) U r)



Interpreting a Formula: RMD (1)

F p ∧ G q ⇒ p U r



Interpreting a Formula: RMD (2)

F (p ∧ G q ⇒ p U r)



Interpreting a Formula: RMD (3)

F p ∧ (G q ⇒ p U r)



Interpreting a Formula: RMD (4)

F p ∧ ((G q ⇒ p) U r)



F p ∧ G q ⇒ p U r

Interpreting a Formula: PT vs. LMD vs. RMD
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Deriving Subformulas from a Parse Tree
Enumerate all subformulas of:

F (p ⇒ G r) ∨ ((¬ q) U p)

Insteads bracketstrings
obtained from subtrees.

* and ** are notthe sametest?** ⑦
:is *** F isappliedt
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Given a PT: Enumerate all subformulas:

*p (F(p)(X)G(G))

*****



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

Example:
if Expr1 then if Expr2 then Assignment1 else Assignment2

Coptional)
dangling else

⑤



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

Example: A Possible Semantic Interpretation?
if Expr1 then if Expr2 then Assignment1 else Assignment2=



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

Example: A Possible Semantic Interpretation?
if Expr1 then if Expr2 then Assignment1 else Assignment2



Labelled Transition System (LTS)

M = (S, ⟶, L), given P

Q. Formulate deadlock freedom: 
From any state, it is always possible to make progress.
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